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INTRODUCTION

cine was more concerned with the
;’ﬁf{,‘ﬁi g}elt::;o::gx: :g:r;rg\;gsrh:ieil\m those of the ddcxlc:l{ Tl{:c vlw Er;
books of germatnes and hitle m the way of modern trends to be talke
f:bv;\::“gcon:ms \%ras a neglected subyect because nobody thought that we could
do very much to help the elderly, moreaver the problem was of muinor importance
compared with, for example, the problems of chiid health .
Since the end of the Second World War this emphasis has changed completely
due 1o the control of many of the killing diseases of chitdhood and early adult
Wfe The late Lord Horder, who was to have wntten a foreword to this book,
seferred 10 this change in the following words “The problem of the care of the
elderly person becomes not only more and more topical, 1t 1s of increasing urgency.
Whether in sickness or 1 health the problem 1s formidable”  This 1dea has been
expressed even more strongly by Bernard Baruch, who, when asked to comment
on the most significant events which had occusred 1p the first half of the present
century replied that he considered the increase of the hfe span 1o have had more
d medical, and social than such discoveries as
atomic energy and air transport
When we come to study the problems of genatnic medicine we begin to realize
the vast gaps there are in our knowledge Just as the very young present anatomical,
phystologreal and pathological features peculiar to their age, so do the elderly
Our standard text books on these subjects, however, have Iittle to say about the
normal vaniations which occur with age  The very urgency of the problem has
sumulated a vast amount of research and nvestigation on both sides of the
Atlantic during the fast ten years  There are now several journals devoted solely
1o genatries and 2 aumber of books have appeared on special aspects of the

subject  No apology 1s required, therefore, for the appearance of a Vodern
Trends it Geriatrics

The task of selectmg suitable subjects for snclusion has not been an easy one
and has depended to a certamn extent upon the avadability of smtable authors 1
WSt 10 express my gratitude to the pubhishers, Messts Butterworths for all the
help they have given me during the preparation of this book

1 should hase wished 1o mclude a chapter on the psychiateic problems of old
age but for vanious reasons 1t was not possible to do this  In any case they have
been dealt with 10 a certam extent by the general physicians who have written
on‘(:: hor:e ca;\“e and hospital care of the elderly

ope that this book will be of practical val,

they may work Also | hape 1t \\2” Prove usl;tc'ullori“ g o i et sphere

ading fo
work 15 concerned with the care of the elderly ® for 2l persors whate

gt 956 WILLIAM HOBSON






CHAPTER 1

GENERAL PROBLEMS OF AGEING

Witttam HossoN

HISTORICAL

n mterested in the problems of ageing from the very earliest
E’r‘:csslc'l\fl::é‘::}:e::e;adnmuch sound advice to give on rulss for healthy fiving and
considered that the physician’s main duty was to instruct the healthy rather than :!o
treat the Mt They considered that evil customs caused premature ageing of the body
and that one cowid escape old age by lwing the nght way They noted that an excess
of salt hardened the pulse Nor 15 the OId Testament without 1is hints on methods
of preserving health m ofd age One theory was that as a person beeame older
heat was exhausted and so David took 2 healthy visgin to hie on hus body and keep

him warm The Greeks also seemed to believe m this theory and Cohausen
recommended the breath of a young virgin
ted * n

as a revitalizing influence  Pythagoras
P a 1a all things as a means to health and

langhfe” Tt~ b= ' - -

it was reaflh

1o the spec -

chief factors w nving 3 long and healthy lite and that a spare diet was one of the

best ways of ach Tongevity, thisob

was confirmed recently i ammal
expermments He described the diseases and condutions to which old people are

subject, such as cataract, dimness of vision glaucoma duliness of hearing de
Ruxions of the eyes nose and bowels, dyspnoea, dysuria, nephnns, catarrh,
pams of the joints, vertigo, cachexia, apoplexy, generalized pruntus and what he
cafled insomnelency”” It thus would appear that things have not changed very
much during the last 2 000 years

1terature

One of the earliest books devoted solely to the problems of old age was De

Senectute, witten 1 44 BC by Cicero and was largely a repetition of the
teachings of Pythagoras and Hipp

ocrates Galen was the next great physician
concerned with the problems of agang He was born 1 AD 131 and died n
AD 201 As the older pl had suggested, he dered old age was caused
by the wasting of innate heat This could be avercome by good food, wine, the
tahing of adequate exercise and massage Again, moderation Cver;'lhm", was
advised The same aduce was sepeated by wniters in the Arab schools of m:djclne
\c\:\;c :‘ssgem_l;_hslres;ed the importance of good food, wine, tepid baths and g:n\l;
i
e S acvice recuts in vanous witines throughout the middle ages One

1



GENERAL PROBLEMS OF AGEING

of the best known works of this ime was General Remarks on the Regunen of Old
Age by Avicenna (1181) He has much to say on healthy rules for living 1n old
age He considered that the worst time of the year for the elderly was the winter,
1 think we would agree with him to day Shakespeare has much to say about old
age, 1n Macbeth for example,

I have lived long enough, my way of life

Is fallen into the sear, the yellow leaf,

And that which should accompany old age,
As honour, love, obedrence, troops of friends,
I must not look to have

Again in King Lear,

Pray, do not mock me,

T am a very foolish fond old man,

Fourscore and upward, not an hour more nor less,
And, to deal plainly,

1 fear T am not i my perfect mind

and 1 As you like i,

The sixth age shifts

Into the lean and slippered pantaloon

With spectacles on nose and pouch on side,

His youthful hose, well saved a world too wide
For his shrunk shank, and his big manly voice
Turning again toward childish treble, pipes
And whstles 1n his sound Last scene of all,
That ends this strange eventful history,

Is second childishness, and mere oblivion,

Sans teeth, sans eyes, sans taste, sans everything

The most controversial book written about the time of the Renaissance was
Roger Bacon’s The Cure of Old Age and the Preserianon of Youth He quoted
freely from the Arabs, 1n particular, and the Greeks He divided old age into two
stages “‘Senectus’ from 35 to 60, and the ““Senim’’ over the age of 60 Although
the onginal work was, of course, wnitten 19 Latin, there was an Fnglish translation
m 1683 by Richard Brown of London Although there 1s much sound advice on
food and drink and indeed on the philosophy of old age, much of 1t savours
of the occult and black magic

1n 1470, Marsilio Ficinio wrote an interesting book on how men might prolong
their lives He believed 1n the value of magic for a restful old age and like so many
other physicians of the time, stressed the importance of dict, and gave a special
recipe for chicken broth, but warned about the dangers of love mn old age Healso
recommended the sucking of young human blood and milk from the breast of a
healthy young girl Many ancient civilizations have considered that bathing in or
drinking the blood of young people or ammals was of value 1n preserving health
and delaying the ageing process No doubt this s the bass of that hornible custom
practised by the Romans of rushing 1nto the arena and drinking the fresh blood

2



DEMOGRAPHIC CHANGES

1 times n Jatet centunes
£ dymng gladrators. Blood transfusion has been used severd
gs a):urgcgfor againg Some Experiments went even a stage further and exchanged the
Blood of the sick and elderty for that of young and healthy ammals There seems to
be no secord of exch tr; being p d on human beings, no doubt
the lack of knowledge on blood groupings would cause serious accidents, but in
addition to this the practice seems to have been frowned upon by the church and
was generally prohibited

In 1558 Cormaro published s Trattato de la Via Sobria He suffered from

- s e

n aca md an b mrd

GG tusIL and siNgng as Means to help 1n the mental problems of old age He
recommended as articles of diet the testicles of yanous animals and birds, even
Spain to-day the testicles of the bull are credited with the same magic properties

Throughout the 17th and [8th centuries 2 number of books on old age were
whtten but pothmg particwiarly new or ouginal was contnbuted 1o our knowledge,
most of them metely fepeating what had been already saxd so many times before

Duning the 19th century there were, of course, great advances m phystology and
pathology and vanious books on the ageing process and the diseases of old age
were published from time to ume, such as Scudder's On the Diseases of Ol Age,
as Connected with Plethonic State of the Systerm w 1815, Day's Duseases of Advanced

Life w1849 Damel Maclachiaw’s A Procienl Treatse on the Preoseos w3
Infirmie <44 T .

survey w

up to th .

s subye . © sau vl 10 sense of urgency th the writings of the

various physicians as old age was rather taken for pranted and it tae wae o

PaThCUinT mnnesas &

worldw

of west
vousuh, 1 iese countnes an ageing of the

population which 15 So mat]

e ked as sertousty to affect our whole soctal and economic

DEMOGRAPHIC CHANGES

Vunu i the eathier AgE grougs Theca foam
o form a yypieal

e\er we see a ve

heavy bulge wiy

2ro .

wuibers of mdividaals were ta e

nur
the:
WL o ~ prealiig will gradually re r
il ﬂtpu\dmg!oalargtcx(enlon\\hat happensto {h::si:t:hx;‘;‘:
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GENERAL PROBLEMS OF AGEING
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DEMOGRAPHIC CHANGES

The suation 1 even more marked 1n France where the fall i the birth rate took
place before 3t did i this country, whist 1n America the situation 15 very simiar
to what 1t 15 fiere {n the backward undeveloped countries, particularly wn the East,
the populetien distributions are still very much like those that eusted in Great
Britain 100 years ago There 15 a high burth rate and 3 ugh death rate so that the
largest numbers of mdwiduals are to be found in the early age groups, these,
however, rapidly tail off, so giving a typical pyrarmd with the broad base tapenng
quickly to a sharp pomt Even in the East, however, preventive medicine 15 causing
great decreases t the kdhng diseases such as mafaria, and as the standards of
living tmprove and education advances, so 1t 15 likely that the bieth rate will fait
and no doubt as these become nd: lized and more urbantzed the
same c,hm\u‘s will tale place thete Perhaps 1n 50 or 100 years time they too will
suft - £ ’ -

ecome of
%r: problem
,.:c.. ..... oLt . . w .1y people

B P 300N, Yitl, ant doudl services and employment are of concern 1o a
great vauiety of peoples and stitutions

Report of Royal Commussion on Population

After the wat we awake {0 the realization that these problems were upon us and

one of the first steps taken was to set up 2 Royal Commsssion on Populanon to
study the problem Uts terms of reference were as follows
__Tu examune the facts relating to the preent nam 1 ~e ¢ n 1t

t
i et
Bntain
in 1947
for the
forthe  tu widl tne population aged mer 65 years 1
g ek o v e AT T oot
sies > ot only the absolute increase i the n mha- - a1
of the pc
16 per ce
fsumate inose b~ s
age s 60 years "
one ifth of the
£RormoNs. finat . wi yuyy,
S Dot wereased 1t g ey,
million n pensions aloy

Jv s s done will put an

\;’a&'\ (\:: countey, even af the amount of the pimwn
2t 31 will cast the country somethung hike £800

INCresse sn the

e pension of

evidente howermy 0st something like £18 milhon 2 year bR

Thert 1s considy
crabl
Pensions 1s inadequate e
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Yo

80
® France

Gt Britain
@YSA
® india
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10+ P
1 | 1 { 1
1901 1911 1915 1921 1931 1941 1945 1951

Fig 2 —Ageing of the populations of Great Britain France United States and Indit
19011951 For a definition of the index of ageing see text
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GENERAL PROBLEMS OF AGEING

Index of ageing
These changes can be shown convemently by means of an index of ageing
number aged 60 years and over 100 th
number aged 0-14 years 100, - other

words 1t expresses the number of people of 60 years and over, as a percentase
of those aged under 15 years.

This 15 defined as follows

Countries compared

The index of ageing for England and Wales, the Umted States of America,
France and India since the turn of the century 1s shown in Fag. 2. It can be scen
that India has remamed virtually unchanged whilst the other countries have
shown an upward trend beginning 30 or 40 years ago Crew {1946) has stated that

70( FEMALES / MALES
' .
n¢ 4 ./'

55

so

45t

1 1 1 i1 r 1 2 1 Lt Il " 1 i n L I L J
1890 1900 910 1920 1930 1940 1947 1835 1900 1910 1920 1930 1940 1950
Fi6 4 —Historical comparison of expectation of life in Enghish speaking countries
(white population only) (Bv courtesy of Taylor and Britssh Journal of Soctal
Medicine)
*‘the age compostuion of a population 1s among the best yardsticks that can be
used for the assessment of the biotogical healthiness of a people™ If that be true
the western democracies would appear to be iologically becoming more unhealthy
every day

Causes of upnard trend of ndex of ageing

1t 15 necessary to examune the causes for this trend Two maimn factors arc
responsible (1) A fall in the birth rate, and (2) an nerease mn the expectation of
life at birth

Te Al e e Tecteedan i Walac e shownin Fig 3
. . : there has been
2 sleady dCCTEdse SIILE 300U hins fan snavtan iy dpam o = langmng pattern
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DEMOGRAPHIC CHANGES

of Wfe throughout the 19th century In the early part of the century 8 Jarge famity
was the rule, more children to work sn the mlls ot the mines and to ncrease the
famtly 1ncome, but with the spread of education, the introduction of control over
the working hours and an increase 1n the standards of living, 2 farge famly became
aburden The influence of the church and the importance of famly ife dimimshed
towards the end of the century and in the 20th century there has been a great
merease 1 the freedom of women, and cinema-gomg has become a regular habit
Children have become an expensive luxury interfering wath the pursuit of pleasure.
The growth of knowledge of contraception has made all this passible AN this
means then that these are fewer children born to fill the younger age groups which
1s in marked coutrast to Eastern countries, where the birth rate,as exceedingly
Tagh 10 combat the effects of 2 tngh infam monabty rate Moreover :gnorance and
poverty make the practice of contraception an undesirable burden

, 2 4g% grovp

» WHITE MaLES lv:r\;«a 7

WHITE FENALES

£

fu
i i
1 £a
3 fa
5% g8
£ 3w
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)
50 WA 00 B 95 357 v
2 a3y s e,
FAa e e 150 1050 100 0 #308 193 182 159 1933 135 043 Tese
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f

FIG. 5 —Expectation of i by age in the United States, 1950-1952
F
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Th

wh - :
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GENERAL PROBLEMS OF AGEING

persons enteredthe country each year It1s to be noted that females are n all cases
better off than males, due to the lower mortality rates subsequent on their living
in the more sheltered environment of the home

The expectation of life at various age groups for the last 50 years 15 shown in
Fig 5 which 1s taken from a bulletin of the Metropolitan Life Insurance Company
gving figures for the United States, they are similar to those for Great Britan It
shows that there have been very small gamns in the older age groups Wallis Taylor
(1951} 1n a more refined analysis of life table statistics has shown that “we arc
rapidly reaching saturation point with regard to the conservation of life n every
age group under 60 years Henceforth, therefore, any continued increase of ex-
pectation of life at birth can come about, in the main, only from a lowering of the
nish of death in the older age groups™ This ncrease 1n the expectation of hfe
which has brought about these changes has been due to a variety of causes, but
chiefly perhaps due to the great achievements of preventive medicie It resulted
m an enormous decrease 1 the mortahty of such things as diphtheria, scarlet
fever and measles Fifty years ago the death rate from these discases was nearly
3,000 per million of population, to-day 1t 1s little more than 100 per million of
population The general standards of living and of education and hygiene and the
development of social services have also played therr part Malnutrition 18 now
almost unknown except possibly in the older age groups In more recent years
the great advances 1n treatment, particularly the use of the sulphonamudes and the
antibiotics have reduced the fatility of many diseases, such as pneumoma and
various streptococcal infections It 1s also possible to remedy although perhaps
not to cure some of the degenerative diseases of old age

SOCIAL PATHOLOGY OF OLD AGE

Killing discases
What then arc the disetses which cause death to-day? The epidemic discases at-
tacking mostly the older age groups have been replaced by the chronic degericrative
diseases of old age as a causc of death The mere fact that there are more old people
n the community to-day means that there are more candidates available for these
degenerative discases The most important killing disease of to-day 1s degeneratnve
heart disease, including coronary heart disease Next i order of importance
are malignant neoplasms vascular lestons of the central nervous system and
chronic bronchitis Deaths from coronary thrombosis and lung cancer are increas-
ing each year Clearly arteriosclerotic changes tn blood vessels are the most
important cause of death to day, But, of course, apart from the illing diseascs
there are a great many conditions which cause disability and 1nvalidism
Fig 6 shows the number of invalids per thousand population according to age
it reveals the sharp nise in invalidism over the age of 50 years We arc getting
creases, then, 1n those very age groups which require so much medical attention,
thus causing a great increase m the amount of medical and soctal services required
by the commumty The financial burden of people who cannot work 1s also
enormous
1)-health and disablement

Alrcady sufficient work has been donc to tell us the magnitude and cxtent of
the problems of the elderly The survey of Hobson and Pemberton (1955) showed

10



SOCIAL PATHOLOGY OF OLD AGE

at 1l health 1n old age 1s to sowe extent related to poverty and that bronchitis,
afness and dental canes are particularly related to social class factors As might

expected, disablement mereases with age, whnist ifl health and disabihity are
eater age for age amongst women than amangst men This 15 1n marked cdnirast
the fact that ofd women kive longer than old men, or putting 1t in another way,
>men have a greater expectation of life than men, 1n fact over the age of 85 years
ere are twice as many females as males in the population It1s common experience,
crefore, that in the very old one usually sees more females than males as panents.
Cardiae disease —Undoubtedly the most mportant cause of disablement n the

1o
1e01
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GENERAL PROBLEMS OF AGEING )

clderly 1s cardiac disease and, as might be expected, most of the conditions are
those which result from arterial degeneration. Many have evidence of gradual
diminution i the coronary circulation with cardiac pain and hmitation of actuaty.
Inotfiers interruption of the circulation takes placein more distal parts, such as the
brain, caustng paresis and mental changes, or i the legs causing mternuttent
claudication. Rheumatic heart disease s still farrly common but hikely to become
less so 1n the future, whilst cor pulmonale appears to be on the increase, perhaps
partly associated with the better treatment of chromic respiratory discase, so that
mnstead of dying of the respiratory component, they are more hkely to die from
sccondary effects on the heart Syphiliic heart discase 1s now undoubtedly rare
Other types of heart disease are hypertensive heart failure, degencrative aortic
disease and a small group due to such things as myxoedema or Paget’s disease
Although heart disease 15 one of the most common of disabling conditions in the
clderly, what 15 even more striking 1s the large number of people who have cvidence
of 1, but nevertheless hive full and active lives The same remarks apply to high
blood pressure

Jowmt conditions —As a cause of disablement cardac disease 1s closely followed by
Joint conditions, osteoarthritis and rheumatoid arthritis are common causes of
hmutation of activity

Fractures —Fractures and their after-effects are to be seen more often in elderly
women, no doubt duc to the type of houschold tasks they have to undertake and
in both sexes defects of the feet are very and easily remedabl

Chrome bronchitis —Chronic bronchitis, with or without bronchospasm, 15
espectally common 1n our northern industnial districts, and 1s closely related to the
presence of atmospherie pollution, the cold, foggy weather is particularly dangerous
to these people, and a smog will result 1n a large number of deaths and a worsening
of the symptoms 1n many others

Impatrment of the senses —The spectal senses are particularly important i the
clder y mparment of hearing, vertigo, cataract, defects of vision, loss of taste
and perversions of smell are all conditions which ¢an affect the happiness of the
individual, many of which also are capable of bemng remedied

Other discases —Other scrious disabhng diseases are those of the gemito-
urinary and nervous systems

sy chological prodicms — There 1s nio doubt aiso that the psycliolagical proticas
of ageing are of considerable importance These are characterized by such things as
apathy, carclessness about personal hygiene and appearance, depression, slecpless-
ness, eccentricity, anxicly neurosts, obsessional behaviour and in the final state,
senile dementia A great deal can be done to mimmize the sevenity of these changes
and to prevent their development by judicious handling of the patient

Tash of medicine
These, then, are the problems then which face the geratncian We need to hnow
more about the pathogenesis of these condittons but clearly their onset 1s de-
termined by differences m heredutary factors and by the various ways in which
reople have ived For preventive genatrics the two decades, 40-60, are probably
the most critical Preventive medicine has been largely responsible for this state of
12
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clderly 1s cardiac disease and, as might be expected, most of the conditions are
those which result from artenal degencratton Many have evidence of gradual
diminution 1n the coronary circulation with cardiac pain and hmitation of actvity
Inotfers interruption of the circulation takes place1n more distal parts, such as the
brain, causing paresis and mental changes, or mn the legs causing intermuttent
claudication Rheumatic heart disease 1s still farrly common but Iikely to become
less so 1n the future, whilst cor pulmonale appears to be on the increase, perhaps
partly associated with the better treatment of chronic respiratory disease, so that
mstead of dying of the respiratory component, they are more hkely to die from
secondary effects on the heart Syphilitic heart disease 1s now undoubtedly rarc
Other types of heart disease are hypertensive heart farlure, degenerative aortic
discase and a small group due to such things as myxoedema or Paget’s disease
Although heart disease 15 one of the most common of disabling conditions n the
clderly, what 1s even more striking 1s the large number of people who have evidence
of 11, but nevertheless live full and active lives The same remarhks apply to high
blood pressure

Jomnt conditions —As a cause of disablement cardine disease 1s closcly followed by
Jont conditions, osteoarthritis and rheumatoid arthritis arc common causes of
limitation of activity

Fractures —Fractures and their after-effects are to be seen more often n elderly
women, no doubt due to the type of houschold tasks they have to undertake and
n both sexes defects of the feet are very and casily drabl

Chromce bronclhins —Chronic bronchitis, with or without bronchospasm, 15
especially common in our northern industrial districts, and 1s closely related to the
presence of atmosphenic pollution, the cold, foggy weather 1s particularly dangerous
to these people, and a smog will result in a large number of deaths and a worsening
of the symptoms in many others

Impairment of the senses —The special senses are particularly important i the
clder y impairment of hearing, vertigo, cataract, defects of wision, loss of tste
and perversions of smell arc all conditions which can affect the happiness of the
individual, many of which also are capable of being remedied

Other discases —Other serious disabling diseases are those of the gemito-
urmary and nervous systems

sy chological probiems — There 15 no doubt also tit the psychiological problents
of ageing arc of considerable importance These are characterized by such things as
apathy, carclessness about personal hygiene and appearance, depresston, sleepless-
ness, eccentricity, anxicty ncurosis, obsessional behaviour and 1n the final state,
senile dementia A great deal can be done to minimize the seventy of these changes
and to prevent their development by judicious handling of the patient

Tash of medicine
These, then, arc the problems then which face the gerratrician. We need to know
more about the pathogenesis of these conditsons but clearly their onset 1s de-
termined by differences 1n hereditary factors and by the various ways in which
reople have Iived For preventive geriatrics the two decades, 40-60, are probably
the most critical’ Preventive medicine has been largely responstble for this state of
12
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GENERAL PROBLEMS OF AGEING

(3) Food and drink, often specified 1n great detail Thus 1n an agreement mde
between Agnes of Ridgacre and Thomas, her elder son, dated 23rd October, 1281,
he must provide “‘at Michaclmas and Christmas a quarter of oats, a quarter of
wheat and a bushel of peas, at Midsummer and on Good Friday, the wheat and the
oats without the peas, and 1f he had not the gram ready at the proper time, he was
to give her the proportionate price of the best gramn on the market*".

(4) Fuel “‘On every All Saints Day five cart-loads of coal”.

(5) Pocket money “‘Five shillings of good money every Pentecost™.

Those who had children sometimes handed over their land In return for their
keep By the end of the 14th century there was a definite movement from the country
to the tow ns, feudalism was nearmng us end and 1t was now becomung the custom to
pay for labour As a result the problems of unemployment arose, as there was no
longer a lord responsible for his servants® welfare,

Begmmng of social conscience

in 1504 we see the passmg of an Act which indicated the first beginnings of a
soci} conscience as far as the elderly were concerned although the responsibility
was put firmly on the shoulders of the local charities, usually monastertes, gilds or
panish clergy, for 1t was to be another 350 years before there was any form of local
government It was realized that unemployment nught be due to the weakness of
old age, and persons over the age of 60 years were absolved from being pumshed
for vagrancy

First almshouse for the eldcrh

In the 12th century we hear of the first almshouse or Maison Dicu for houstng
the clderly and infirm In 1136 Bishop Henry de Blois founded St Cross Hospital,
Winchester, to support “‘thirtecn poor men, feeble and so reduced 1n strength
that they can hardly or with difhculty support themselves, without pnother ad™
The greatest number of these retreats for the clderly however, were built i the
16th century with 1ts great flood of social disorder and poverty Nevertheless
these voluntary institutions were quite madequate to cope with the problem
The lack of economic security for the working man was described m 1516 by Sir
Thomas More n Utopia **and the remembrance of thetr poor indigent and barren
old age Milleth them up For their datly wage 1s 50 hittle, 1t will not suffice for the
same day, much less 1t yieldeth any over plus, that may be clearly tud up for the
rehef of old age™

History of the Poor Lan

Following the dissolution of monasteries many of the aged and infirm were left
uncared for and so 1 the reign of Queen Elizabeth there was the beginming of the
first Poor Law, that of 1601 remamcd the law of the land for over 200 years, and
nearly 100 years later the first workhousc was erected at Bristoland ike mny ofthe
worth-whufe voluntary efforts 1t farled for economic reasons The Poor Law Act,
however, was based on more sccure grounds A compulsory poor 11 1ax was
levied and 1n every panish there were overseers of the poor It was therr duty (o
provide accommodation for the aged poor The act of 1601, however, did very
httle to help the aged sick It was not until 1782 that an Act was passed to make
general the provision of workhouses for the aged, the sick and infirm, but thisagam
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GENERAL PROBLEMS OF AGEING

world war however, remarkable chang@s have taken place 1n the standards
demanded for the care of the elderly in hospital,

Voluntary %ervices v

Whilst these changes were taking place 1n the law of the land a great deal had
been done by voluntary effort, particularly in the founding of almshouses The
money was usually contributed by some philanthropists for the aged poor of the
parish, or some particular guild or city company In addition to a dwelling house
they were often given something 1n kind or 1n money, Royal Maundy 1s onc of the
best known of the benefactions of thus type The sovereign presents small amounts
of money to each well-behaved aged resident of the city of Westminster

Estate employces

Before the days of the Industrial Revolution the elderly employees of the large
cstates were usually looked after in their retirement, provided with a cottage and
a penston, and, with therr smaltholding, were usually quite well off Even to-day
there are still a few of these estates left, but they are gradually decreasing with the
increase of taxation and the prohibitive death duties Dr Alexander has recently
carried out an imnteresting survey of the elderly employees living on the Chatsworth
Estate of the Duke of Devonshire This reveals in a remarkable way the extent to
which they benefit from the help given by the Duke

Friendly Socienes

The Friendly Societtes are another example of voluntary effort which can be
traced from the 15th century A Friendly Soctety has been defined as **a Soctety
for good fellowship, for the purpose of raising from time to time by voluntary
contributtons a stock of funds for the mutual relief and mamntenance of ail and the
members thereof 1n old age, sickness and infirmuty, or for the relief of the widows
and orphans of deceased members™ They gradually grew in size and importance
throughout the 19th century with the advent of the Industrtal Revolution and they
administered the funds of the National Health Insurance Act of 1911, desptte the
advent of state provision for moncy benefits, there are still many of these Friendly
Societies 1n existence to-day Some famous almhouses are those provided by the
Linen and Woollen Drapers, the free churches at Northampton, the Church Army,
the Salvation Army, and the Catholic and Anglican sisterhoods

National Old People’s Welfare Comnuttee

In 1944, a voluntary body was set up to bring together all the major socicties
concerned with helping the clderly This was called the National Old People’s
Welfare Committee It also formed local Ol People’s Welfare Commuttees, and
these have done a great deal to co-ordinate local effort, providing for the needs of
old people They set up homes and clubs for the elderly, orgamized visting schemes
and provided **meals on wheels®" services which have 1n many cases been followed
by official schemes Howcver much the State makes provision for the clderly
there will always be need for voluntary cffort and help

16
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GENERAL PROBLEMS OF AGEING

most important has been Iack of ltaison between the general practitioners respon-
sible for general medical care, the local authonity responsible for welfare, housing
and domiciliary services and the hosprtals who are responsible for hospital care
The lack of hospital beds has been aggravated by the shortage of general accommo-
dation for the elderly mfirm who are not necessanly requirng medical attention,
so that a number are retained n hosputal for socal reasons The general shortage
of money has meant that there has been virtually no new bunlding since the war so
that although much has been done to make the best use of the very poor accommo-
dation available, shortage of finance has also meant that there have been grue
deficiencies 1 adequate staff for the ancillary services such as almoners, physio-
therapists, occupational therapists and chiropodists The work of such pioneers as
Lord Amulree, Cosin, Trevor Howell, W. Morton and Marjory Warren has
shown what can be done with limited resources

Genatric societies

Since the war a number of societies have been formed for the study of geriatrics
In Great Bnitam there 1s The Society for Research in Agemng and the Socicty for
the Medical Care of the Elderly In America there 1s the Gerontological Society,
the American Genatries Soctety and 1n addition several states have their own
societies, for example the Texas Geriatrics Soctety The third congress of the Inter-
national Assoctation of Gerontology was held in London i 1954 and a report of
1ts proceedings appeared in 1955 called Old Age m the Modern World This contains
a valuable sertes of papers on all aspects of gerontology

Journals

There are several journals devoted to the subject m America but so far none
n Great Britain The American ones are as follows The Journal of Gerontology,
The Journal of the American Geriatrics Soctety, and Geriatrics There appear to
have been no comprehensive text-books of genatrics published 1n Great Britatn
but in America there are those by Cowdry (1952), Stieghtz (1954), and Thewls
(1954) Shock (1951) has pubhshed a useful bibliography of gerontology hsting &
camprehensive selection of references on all its aspects up to the year 1950, ths
15 kept up to date by a list of references i each issuc of the Journal of Gerontolog)

PREVENTION OF DISEASE AND DISABILITY IN THE ELDERLY

The prevention or delay 1n the development of arteriosclerotic heart and cerebral
disease would make the greatest single contribution to the heaith of the elderly
So far, however, we have only one or two uncertain clues as to how this might be

achteved Morns and his colleagues (1953) have produced suggestive evidence that
. 4 41 d alamemanstafan anary artery occluston

encourages the
' ¢ that obewaity
:ed;(;cls the cxpectation of life and that 1t 1s also associated with diabzies melhtus
and with gallstones This survey has provided evidence that a high dictary fu
intake raises the serum cholesterol level
18
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GENERAL PROBLEMS OF AGEING

Elderly people are often loth to consult the doctor for conditions which are not
panfuland do not disable them Quite often they beheve that these are the inevitable
concomitants of old age Even amongst doctors there 1s sometimes found an un-
necessanly fatalistie attitude

Normally, post-mortem examinations are carried out to determune the cause of
death There might be a frwitful field of research in using routine post-mortem
exammations to mvestigate the pathologicat basts of associated non-fatal conditions
such as vertigo

There 15 great scope for further studies of the elderly hving 1n the communmity as
well as in special mstitutsons If sertous attempts are to be made in preventing
some of the illnesses which characterize advancing age, we need to know more
about their earliest stage and the circumstances under which they develop We
need also to study a group of similar indwviduals who remain healthy One of the
most promising ways in which advances tn this direction might be made 1s by
means of long term follow-up studies of individuals from nuddle age onwards
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IMMORTALITY AND CELLULAR e

The fusion between the egg and the spcrlm w!l\r:ch[&;c‘z:; ;n more compley OrganisMs
15 analogous to the pmc:;s :cr(c::):geciz?cn:\(‘:!ry process although 1t does pat

e appca;sr ever The process of conjugation usuaily takes plice 1n
pcr;‘rzlzlg:;\c(;:: :l‘l‘:‘l‘:\p\: Paramecid) shich hase a macro nucleus and a mwro-
,lltxtlcus Following attachment of the ccll bodies to each other the vm?‘ro nuc]c:
of the two indwiduals change places and the two orgamsms then usually encys!
and divide tp into a number of smaller and rejusenated daughter colls However,
despite relatnely frequent conjugrtion, strains of protozoa are known to die out,
this process bewng characterized by a deceease of growth rate followed
by a degeneration of both the macro nuclet and micro-nucler and eventually
disappearance of the faiter On the other hand some strmns of protozoa have
been kept for thousands of generations without any signs of conjugation ll)ow:\:r;
death eventually overtahes even these strains and death are S
amangst protozoa and they must not be thought of as being capable of continuous
rejuvenescence (Jennings, 1945)

(1955) has 4 d that the of P 15 due to
the fact that the macro nucleus which controls the metabolism of the cell »s highly
polyplord and at celt diision there 1s a random distribution of chromosomes
However 1n the beginning there arc so many sets of chromosomes due 10 the
igh degree of polyplowdy that the daughter cells all manage ta get at least one
complete set As diviston continucs the numbet of chromosomes becomes reduced
and the chances of any mdividuat recening an mcomplete set 1s coreespondingly
wereased  The result 18 p ty wmpaired physiol 1 actnny teading
ultimately to death Althouch the fost chromosomes might be restored from the
micro nucleus following conjugation even the Yatter process 1s esentually affected
when the deficiency 1n the macro nucleus becomes such that the abrarmal mefa-
bolism affects the micro-nuclens Comfort (1955} makes the comment *'In eihates

the germ plasm has to hive 1n the cell where the processes of somatic masntenance
are carned out and 1t 1s therefore unusually exposed This 15 probably a unique
stuation 1t does not even apply in other ahayes™

Amongst the organisms sull lower n orgamzation senescence and death are
terms more difficuh 10 define Do viruses and bactenophages undergo sencseence?
When a bactenophage attacks a bacteryum st passes nucleic aerd anta o TLL
nucleic ac1d camnata A -

1 vaua vung and v

WICH can e mfect other bactema Has suci Ja batttrml ésﬁr‘:::llv":?cg’\;o"l‘:lll“
character of the protems produced by the ammal had  ~ho- 4 ¢
senesgent 4 2

ynee t

of the

means .

chang

can p
period as

- . ) wutal LUUY 1N an atomic sea we
uus eudy swelling i size gnd Erowmg in vigour duning the growth

nd then gradually geting slower and slower unyl it fades away and ceases
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CHAPTER 2

AGEING FROM A BIOLOGICAL AND CELLULAR POINT OI' VIEW
GEorfREY H. BOURNE

Frowt the moment a cell, which 1s destined to become an ovum, 1s formed 1n tl ¢
ovary 1t begins to age and 1n dong so 1t matures With the process of feruilization
cell division commences and the cells so-formed 1n this way age continuously
and differentiate nto organs and tissues For a time these cells and tissues grow
and develop and when they have reached the peak of this activity they commence
to undergo nt cl which cul 1 death{ What mechnism s 1t
wlich permuts such abundant growth and cell diviston in the organism up to
maturity and then not only brings these processes to an end but guides them mnte
a steady and fatal decline? Here 15 the central problem of geronlolog\}nnd it
can be answered only by fundamental investigation on a cellular level

IMMORTALITY AND CELLULAR LIFC

It has been said that cells which continue to grow and divide remam young and do
not age, but the cells of the central nervous system, which ccase dividing very
carly i the hfe of an individual orgamism, appear to age no faster than the basil
cells of the skin which are 1n a continuous state of growth and diviston dursng the
hfetime of an mdividual Some writers durng the first part of thus century were
mpressed with the *‘potential immortahty” first of protozoan and secondly of
metazoan cells 71 virro In both these examples the mdividual cell grows to its
limut then divides, and the two young, rejuvenated cells commence the cycle agaim
Yet, 1n producing two young cells in this way the onginal cell as fost 1ts identity
and the daughter cells are usually regarded as being two completely new individuals
However, there are exceplions to thus In some protozea some of the old
arganelles are passed to one individual and the other hs to regenerate them afresh

In “‘suctorsans’ there 1s evidence that one of the mdividuals remains as a “*parent™
and gets older, having a fixed Iife-span despite the fact that 1t divides  Apart
from this there are many examples of apparent rejuvenition of both daughter
cells following division Why should this reyusenating effect occur? If we think
of the process as one of immortality we should even regard such a complcated
organism as man as also being immortal, smce one of s germ cefls, following
fuston with another germ cell gamns with 1t the jomnt ability to grow, divide and
produce a complex orgamsm which self produces fresh daughter cells ta continue
the line If the term “ymmortality” 15 used for single cells then we must aceept the
fact that all hving cells are 1mmortal and are capable of contmnitous production
of reyuvenated cells which perpetuate themsclves The term “immortabity * 1n
regard to cellular lfe 15 1n fact meanmgless and 1ts use should be discontinued
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CLASSIFICATION OF CELLS ACCORDING TO AGEING PROCLSS

reaches a certan size grow th comes (0 an end because the synthetic capacity of the
exsvng DNA 15 outstnpped With @ duplication of DNA, howerer, fresh Efl’“““
can begin An analagous thesis 15 elegantly expressed by Comfort (1954) as follows
A theory of *‘mechanical ageng™ could be based upon the exhaustion of cell
catalysts 1t 1s reasonable 10 ash how much of the senescence of wr:h cells, of they
necessanly undergo senescence 15 due to the eustence of **expendable™ enzymatc or
other miga-cellular structures which can be reptaced only at cell diision ft1s hnown
hat enzyme molecules have 2 finite Uife span n terms of molecular turmaser. The
wastage of such systems 15 due, presumably, in part to side reactions and in part to
competitne inhsbution or blocking by metabolites partiafly resembhing the correet
substrate  The eustence of other enzyme systeras renewed onfy at eell dnasion has not,
1t appears, been demonstrated but with a single peneral exception 1t has not been
sought
The concept of wnmortality of single cells brought with i the precept of inewr-
table senescence and death in all metazoa However, Vs may not be so There
is evidence that sea-anemones may live for nearly a hundred years without showing
ugns of sencscence Such comphieated vertebrates 35 fish, and poswbly some
amphibia and reptifes do not appear to undergo charactenstic senescent changes
and tt may be sigmificant that such animals continue to grow throughow Ufe
Howeser, 1t 35 now known that sn genall fish there is svidence of sencscence similar
to that found 1 mammals
Nevertheless, most metazoa show s1gns of senescence with the passage of time
and this 15 the ivaniable rule m mammals The problem of the eause of ageing i
metazoan ammals 15 very complex sice cells age at Offerent rates, Some cells
for example multiply continuously throughout Ife and show many cycles of ageing

{for example the skin), others never muluply and show a single ageng cycle
{far example, newrones)

nucleic acids appear to be related ta protein synthesis. 1t may be that oncc a ccl\)
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AGEING FROM A BIOLOGICAL AND CELLULAR POINT OF VIEW

to exist The 1dea that “‘wear’ and ““fear™ 1s a factor 1n agemng appears therefore
tn the hight of what has just been smid to have no significance at all

Tissue cells 1n culture, like protozoa, have been said to be *“potentilly
mmmortal™’.

If cells are cultured 1n saline they degenerate fairly rapidly but n organic medit
which must mclude embryo extracts they will, provided they are sub cultured
every few days into fresh media, continue to grow and divide for many years beyond
the Dife-span they would have had m yno Ten years of culture mvolving nearly
2,000 generations of cells 15 not unuswal If such cells are not sub cultured
they go through a series of changes, graphically described by Lewis in 1924 In
cultures of tissue from various organs some cells degenerate more rapidly than
others, mesenchyme cells for example degenerate more slowly than cardiac muscle
cells and 1 cultures of the hver the endothelial cells of the sinusoids degencrate
before the hepatic cells The first signs of degeneration 1n such cells 1s the appear-
ance 1 the cytoplasm of small granules different from normal segregation granules
but which have a considerable affimty for neutral red At first they appear solid
and then aggregate around the centriole This 1s followed by the development of
a vacuole around individual granules or groups of granules Lewis believes that
these vacuoles arise from autolysts of cell constituents or to an accumulation of
waste products

As degeneration progresses the mitochondria break up into rods and granules
or swell up into small vesicles accompanied by a net decrease in nutochondnl
substance Nuclear changes also occur, the nucleus may divide without mutosis
mto two or more parts and vesicles of nuclear sap may be squeezed out mto the
cytoplasm In some cells the nuclear wall may break down and the whole nucieus
may liquefy The cell itself, although rounding up, sends out small beleb hike
processes from its surface Up to this stage the degenerative changes can be
reversed by the transfer of the cells into fresh medium If they are not transferred
by this time, however, certain irreversible changes take place and death becomes
mevitable The normally clear and apparently | Jil nucleus b
cloudy, many mnute granules (spoken of as *‘death granules’) appear in the
cytoplasm which do not take up ncutral red like the granules mentioned carhier
Eventually the cytoplasm becomes completely filled with these granules, all
motion stops and the cell 1s dead

Embryo extract 1s the most important part of ussue culture media since 1t
prevents these changes from occurring Attempts have been made to discover the
nature of the factor 1n ths extract wiich has such a potent effect In the study of the
nutrition of single cells by butlding up synthetic media composed of various amtno
actds, minerals and vitamins 1t was found that something elsc was still needed This
substance appears to be present m an extremely fine prrticulate fraction of the
extract and there 1s evidence that this 1s cither free or comugated nucleic acid
(Weymouth, 1954)

The process of cell division results 1n reyuvenation of cells and 1115 of interest
that 1t 1s at this period that new desoxyribose nuclec acid (DNA) 1s produced
and imcorporated into the nucler of both daughter cells This has been well demon-
strated by the use of radioactive phosphorus (Pele and Howard, 1953) Perhaps
this fact has some relation with the reyuvenescence of the ccls particularly as
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I assocration with sclerotic blood vessels, fn these cases therefore the changes
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Mitochondnal changes with old age have also been deseribed 1n the patustary,
¥n the cells of the anterior lobe they become converted into aregular or sphencal
shaped bodies which increase in size and then fuse In the basophls this may be
foillowed by complete destruction of the cclly In the cefls of the germmatium
1 agewng shin there 15 a reduction of the number of mitochondra and there 1 of
course complete loss of mitochondna in tells undergoing heraunization,

Nerve cells

Nenve eefls are of special mterest from the point of view of agemg At an carly
stage 1n development they become fived as post-mitotics and undergo characteriste
age changes throughout Wie
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AGEING FROM A BIOLOGICAL AND CELLULAR POINT OF VIEW

(4) Fixed post nutoties —These are highly differentiated cells and are not able to
crry out further dniston They include blood eells (erythrocytes and leucocy tes)
muscle cells and nerve cells

Dufficulty of classification

It 15 obviously difficult, therefore, to gne a general scheme for ageme, 1 cells
since those of different organs age in different ways and at different times  for
example the cells of the stratum gernunatnvum of the skin do not aoe for 1 very
long time 1f at all, since they come nto the category of segetatng ter mitotics

{a) (b} {c)

Fic 7 (a) Giant cell of Betz from 1 29 vear old man The Nissl bodies 1re
large and deeply staned (x 1495)  (b) gant cell of Betz in the motor
corten of & woman of 78 years Small amounts of pienient are present 1n
the nerve cell but sigmfcantly one of its satellites that on the myht
cont1 ns rrommcm pigment granules  Professor Warren Andrew believes
that satellite cells actually remove such matenl to some dewrce at L ist
from large nerve cells ( » 1495) (c) Purkinge cell of a 72 year old womin
showiny, relatively clear nucleus and abundant Nissl substance
(Reproduced by courtess of Prof Warren tnirew)

Salnary glands

In cells such 2s those of the salinary glands charactenstic chinges occur in mito
chondrin with 1ge (hurtz and Andrews 1951) In the sub maxilliny glind of the
rat for example the mitochondnt are short fit rods but they change into Jong
tenuous filaments 1n semile ammals and there 1s also an overill dimmunion of
totat mitochondral substince In the prrotid gland on the other hind the mito
chondrin are elongited in the young wumal but i senility they chinge to the
short plump form

hidney, pancreas, and liver
There are strihing changes in the morphology of the mitochondriz i parts of
the senescent hidney, pancreas and Iiner, but these appear in locthized areis munly
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CLASSIFICATION OF CELLS ACCORDING TO AGEING PROCESS

5 wath sclerotic blood vessels In these cases therefore the changes
‘o“l' ti}?:cg?(gghondm are secondary to change i the blood vessels and where the
\atter rermaw 1ntact the mtochondna seem unaffected, at Jeast morphologically
The refavonshup of mitochondra to az€ing processes celly ts potentially of
great mportance swce 80-90 per cent of the aerobic metabohc processes of the
cell are localized 1n them and since st has been shown that there 15 a decrease in
the respiratory acuvity of the tissucs 1o old age (Rafsky and his colleagues, 1952)
It has been shown histochemically 1hat removsl of both adrenal glands or of
‘ooth estes 1 Tals causes a consderable deerease of the sucome dehydrogenase
(a respiratory enzyme) reaction of the hdney, liser and heart muscle, the reduction
‘being greater after e former (Rourne and Mality, 1953, Mabiy and Bourar,
Unpublished work ) However, the problem of the relitionship of the endocrines
to agemg will be discussed later
The puwtary

Mutochondrial changes with old age bave also been deseribed in the puuitan
Tn the cells of the anterior fobe hey become converted nto wrregular or sphencal
shaped bodies which inerease 1n size and then fuse In the basophils this may be
followed by complete destruction of the eclls In the cells of ihe germmmanum
n ageing sk there 1s a reduction of the number of muochondna and there 15 of
course complete 1053 of mitochondnia i cells undergong heratimzanon
Nerve cells

Nenve cells are of spectal snterest from the point of view of ageng At an carly
stace 1n deselopment they become fived as post mitotics and undergo charactensne
age changes throughout hife
*Semlity® pigments
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AGEING FROM A BIOLOGICAL AND CELLULAR POINT OF VIEW

the longer wave lengths of the ultra-violet Only pigment which has these properties
1s therefore entitled to be called ceroid

Hartroft (1953) hs described pigments in the trabeculac of cirrhotic liners of
rats on a choline deficient diet and 1n or around the lipid deposits 1n atheromatous
arteries of human subjects These pigments answer some 1t least of the enteria of
ceroid Hartroft found 1t 1n renal, 1hac, femoral, cerebral and coronary artenes
He thought that 1t might form by means of a reaction betwcen the tissue pid and
the membranes of red blood cells He obtained pigment like products from test-
tube experiments with red blood cells and unsaturated fats This has been con-
firmed (Casselman, 1951) and 1t has been found that the afore unsaturated the
lipid and the greater the oxidizing power of the tissue, the more pigment 1s pro
duced Where small haemorrhages were present around lipid deposits tn athero
matous arteries Hartroft mvarably found ceroid like pigment produced 1nd he
distingwished two types of ceroid (mostly on appearance) which he called
homoderoid and hyalcerord
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rohable that the pigments present 1n nervous tissue are also cermd but

fu::h:sr y:n?:r:mwn as \ov\t%e\r ongm and exact nature 15 requiced A pigment

b hoan 44 u at be of this

. ity {Sulkin

the cells of

taese gangiia with age and there 1s 3 penpherat chromatolysis the vuctar become

pyknotic and displaced The cell in general becomes shruntken and pigmented and

there 15 a shuft w the nucleo-cytoplasmic ratio i the direction of the nucleus

(Sutkm and Kuotz 1852} Sensory pangha scem muth more resistant to arge

chianges for they do not show the features chamacierntie of ageing avtonomie
gangla

Golgt region

Changes are 2150 apparent in the Golg repon of the et Ya a young dog the
Gotg apparatus 15 composed of a loosely woven networh and 1s esther restnicted
to the pert nuclear poron of the cytoplasm or else extended night through st
In senile dogs this network hike structure cannot be scen Many ¢clls show very

ittt matenal with the same stavng veactions as the Golg matenal but where 1t
occurs 1t 1s 1n the form of discrete graaules

Ganglion cells
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AGEING FROM A BIOLOGICAL AND CELLULAR POINT OF VIEW

(Bateman nd Papez 1951) Such particles are presumably extruded from the
cytoplasm nd become embedded 1n the walls of blood vessels where they may
give rise to sclerotic patches The nucler of such old nerve cells become pyknotic
and show 1n ncrease m nuclear histone This may indicite a dimimished capacity
on the part of the nucleus to synthesize nuclerc 1cids Tn addition to pyknotic
changes the nucleus may show an nternal brushwork ~rraneement attached to
one side of the nuclear membrane also the nucleoh may show 4 honey combed
rim This has been interpreted as indicating a fuling metabohsm ~lthough 1t may
indicate many other things

9 {(a) Golgt pparatus from auto
nom ¢ gingl on cell of 6 week old 1 &
Fixed and mpregnated accord 0yt
AN the Kolatsche Nas onov  mettod
(b) Goly apparat s from 1t nom¢
ganston cclls of 16ycar 1d dog

showing fragnentaton of tle C Ig
a" "v/r; ppirat s (¢} 1 tomome gansl 0
- () cells [om Il( Ec att ﬁob Goly,
-~ apparatis s laching an cells
....‘.3“2/‘*": __d..: e (B co tes of D S Hhm

Nenrofibrils

In the nerve cell cytoplasm changes are detectble in the ncurol brils whch
are attributed primanly to changes 1n the structural protun of whch they e
composed This change may be the princip! one concerned 1n ik of func:mn
although of course 1t 1s not known what part neurofibrils (f they cust in hife)
play in the function of the nerve cell »
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f the human cenral nenous
has studied neurofibuls 1n the ceffs of s
syss(‘::: ((clengtzJ)leid cerebellar cortex, mcdu\la‘.‘ oblon; g:\lﬂhsplgél\ :1?;: :‘:\dd ga‘ncg':n ;)n
f senility there was a dissoc d
He found that 1n the early stages of . eobiloh s, These
of the neurofibrifs ending with complete n
aﬁg;u\:;\a‘\;zi place 1n association with the development o‘l‘ a Il!\ofu\cm migment
cSn:ag‘ bed ths type of d as “hipochrome™ or **hpofusain neuro-
fibniflar degeneration™
Cells of Capal

hich are now desenibed
In the gangha of old subjects certain dcgcncm(:.d cells w
as lt;m mgiedg(sem\e) cells of Cajal can be seen (Cajal, 1906) The surfaces of these

Fig 10—ta) Vitamn € granules in auto-
namic ganglion cells of a b.month-old
dog  Demonstrated by 1he acidified
siher mutrate techn qac, (b) Vitammn [
1N autonomic ganglion cells of 3 15 yoar-
ofd dog Very few granules

~a) BV courtess of Dr” Sulkun)

. S vsuy Laik Le tound ip
1o~ wy LOMLAL heaithy adyls (Penficld, 1932) and sometimes they can be
found 10 ‘animajs after the gangha have been subjected to compression or after
damage to the DErve roots

Lass of Purkmye cefls Jrom cerebellun ’
One of the Yery wmnteresting aspects of the a
BEINg nervous system 15 the loss of
:’urkm)c cells from the cerebellum  Attenion %as drawn (o thus fact by Hodge as
C:ng agodas 1894 He claimed » 23 per cent loss of these cells 1n a man of 92 years
™pared with an aduty man of 47 Harys 111927 said that I old apes there were
3



AGEING FROM A BIOLOGICAL AND CELLULAR POINT OF VIEW

only 6 Purkinge cells mn senile tissues for every 41 mn young apes, and Spiegel
(1928) found a 40 per cent loss of Purkinje cells 1n senile guinea pips Andren
(1955) found 1n a woman of 80 only 5 or 6 cells (of which only 2 appeared to be
functional) for every 20 m a younger woman Ellis (1920) listed the following
numbers of Purkinje cells per given area of cerebellum 1n men of different ages
42 years, 823, 65 years, 591, 79 years, 500, 94 years, 462, 100 years, 445 It1s of
interest that i histochemical enzyme preparations of the cercbellum (phosphatases
and resprratory enzymes) many cells show greatly decreased or negative actiity
and 1t 15 probable that the ageing and disappearance of these cells 1s preceded or
accompanied by loss of enzyme activity. This decrease 1n cells 1s by no mews
restricted to the cerebellum, for Truex (1940) and Truex and Zwemer (1942)
showed that fatty degeneration of cells 1n the sensory gangha of man resulted n a
loss of quite a number of neurones after middle age He found the same result i
the Gasserian gangha and spinal ganglia of old cats and rats Brody (1953) did a
series of cell counts in the cerebral cortex and he found a significant loss of cells
with age Andrew (1955}, commenting on their results, pornted out th it some nerse
cells may undergo amitosis during the ageing of the organism, presumably in an
attempt to compensate for this loss There 1s some doubt as to whether this process
ever results 1 new cells although binucleate cells become quite common 1n spinal
ganglion cells and elsewhere 1n old age

The chromidial substance of the cell may supply the energy necded for ats
activity and thus continuous stimulation of these cells leads to a considerable
decrease 1n or even a disappearance of chromidial substance (Kuntz, 1952) Itis
known that this material disappears from the neurones of birds following a long
mugratory flight A study of ¢t m chronuidial sub: 1n a variety of nene
cells at different ages might prove of considerable mterest

We have seen from this brief review of a small sample of the mass of hterature
dealing with the ageing nervous system that certain charactenistic changes occur
but we do not know for certain whether they are changes due directly to ageing or
whether they are sccondary in nature The relationshup of vitamin C deficiency to
them has been mentioned and there also exists the possibility that many of the
changes may be due to vascular defi y Minor lar changes may lead to
some of the cell alterations already mentioned but severe vascular changes Jead to
wreversible (for example, necrotic) changes in the cells Changes due directly to
alteration of the vascular system result in the occurrence of argentophif debrns
between the cells, sentle plaques, ghosts, sclerotic fibres, amyloid bodies and
penivascular demyelination These are no doubt due partly to lck of oxygen and
to fallure of adequate nutrition for the cells and ther processes (Bateman and
Papez, 1951)

Mammalian erythrocytes

Comfort (1955) has drawn attention to the agemng of the mammnlan erythrocyte
Lufe tables have been constructed for this cell and the type of curve which results
1s similar to that which can be obtamed for whole metazon orgamsms Such
curves demonstrate that there s cven an “‘infant mort:llluy" :lmong‘ c;rylhmclz‘l‘c:

il
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fort points out that thereate almost
semoglobm iron 10 the Fe** condition Com ¢
‘;r‘lna‘m%y 1n addition changes mn the physical propertics of the stroma andjor ©
16 wait
th:“f;ﬂhﬂ these changes can be attnbuted 1o the absence of o nucleus :s not
certam but ot s of interest that 1 the avian enythroeyte, \»Buih d;:ccsn C\?:c::‘u:h;:
h f
wcleus there appears to be ¢ Y o gl
2:\‘; s arculation but the anomaly here s that the Life of the cell 1 much shorter
than that of the mammalian esythrocytes.

@) )

Fic 11 —~{(a) Autonomic ganglion from two-yeat-old dog staned with toluid ne
Ybiue showing Nass! pattern 1b) autonomic gangha from 3 13-year-old dog
showsng reduced and altered Nissj pattern,

(8) coutiesy of Dr Sulkm)

Axillary apocnioe sveat glands

) (1956) has deseribed age ch theaxillaryapocnine sweatglands in
the human femate even by the age of 30 years these are apparent and they take
forr of difatation of some segments of tubules and a reducthion of tha as 14
finmne them from ~ v 4

v ate vnaed In dhe early Ffues the
viute glandular syster: may become atrophied The normal glandular rells are
usually fall and columnar and there are some cvtaniaem ~ ar

distal bordery THa

reactton for { «
yar

wr s 01 normal
Shuw e presence of plycoren Ta 32 g[)(';clgng; ::ey
may also show a polysacch, d H i
iﬂm zna which gives 2 meta tlIE\\eéasmse F
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found m the lumen of such glands Comcidental with these changes in the gland
epithellum the associated myo epithehal cells become thin and 1nconspicuous and
seem eventually to disappear In view of these profound ageing changes in the gland
itself, 1t 1s surprising that the duct shows httle or no change Another fact of interest
1s that considering what has been smd earhier about the rejuvenating effect of
mitosis, many of these flattened cells show mitotic activity 1n menopausal subjects

Montagna draws attention to the fact that, although the apocrne glands do
not undergo cyclical changes in menstruation or undergo any change dunng
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CLASSIFICATION OF CELLS ACCORDING TO AGEING PROCESS
pregnancy, they regress at the menopause and that 1 castrated women they
© 2 nanne

£ ~~eacant of hormonal
. “secondary
ageng®

Other organs
Influence of hormones

Senile changes oceur in other organs Tt1s a problem to deaide 1f these changes
are inherent 1n the cells of these organs or whether they are due to the lack of some
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her bool. She found that the pitwtary an older subjects showed an ncrease m

2sophil and neutrophil cells, there was also an increase of connectrie tissue,
In old agz the three tvpes of granular cell appeared to be even 1n numbers wirth
pethaps shighth more eosinophuls Veny few undifferentiated cells were present
and 1 was surprsing thay she discovered the presence of a number of tissus mast
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cells. Collond nesicles mere present i the postenor part of the pars aptenor 1

snereasing simbers 1 old 2gs. Another pomt of wnlerest was the cleft which 1

the 3 oung separates the tap eprtbehal parts of the pitmtary body Ths cleft 1s the

of Rattike § pouch 1o the embno and at matunty 1t becomes obscured.

10 0l ape 1 Tay Open up agam and may 161 contamn colloid. In the pars nerosa

Cooper found 1n sore ceses 20 1DCTease 1 the hyahne bodies of Hernng and she
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appear to be 1n the mitochondria of the basophuls which show enlargement followed
by vesicle formation, Fusion of these vesicles to form a single large body was
sometimes followed by the death of the cell and the Iberation of the large “chon
drosphere™ 1nto the intercellular spaces About 50 per cent of the basophils may
be affected 1n this way, the rest undergoing nuclear pyhnotic changes and appear
to become non-functional These changes may be accompanied by a loss of ¢
gonadotrophic secretion, for in the male fowl they lead to a dechine in production
of spermatozoa and eventually degeneration of the testes

Acidophil cells do not appear to undergo the same age changes There are always
acidophils with secretory granules, even in old pituitanes, however, their numbers
are greatly reduced Chondrospheres similar to those which form i the basophils
are present 1n some acidophsls

Colloid and pigment tend to occur also 1 old prtuttaries Profound changes
also occur 1n the piturtary gland of the old hamster (Spagnol: and Charipper, 1955)
The changes are more cxtensive 1n the males than in the females The cells
become loosely packed, there 1s an increase in degranulation of the cells and
pyknotic nucles oceur Vacuolated basophils (more 1 the male) are seen, colloid-
filled acin1 are present and counts of cells show a decrease 1n acidophils tn males
and basophils 1n females There 1s an increase in the density of the reticular frame-
work of the mtutary and some disorganization 1s also present, (see also Weiss
and Lansing, 1953 for age changes 1n the mouse pituitary)

The thhrord

In the human thyroid Cooper found a considerable reduction in size with age
The vesicles were small and separated from cach other by thickened strands of
fibrous connective tissue Many vesicles showed no sign of colloid and tn others
where collotd was present 1t stained very feebly Cooper behieved that old age did
not require much activity of the gland so that 1t regressed However, the regression
of the thyroid may be one of the causes of old age

In the ageing fowl Payne also found decreased size of follicles but secretory
actnaty although greatly reduced never ceased completely This was d ated
by the height of the cells and also by the secretory droplets within the follicular
cells In the ageing hamster Spagnol and Chanipper (1955) showed a reduction 1n
colloid 1n the vesicles, an increase i connective tissue and a breakdown of some
of the follicles 1nto scattered groups of epithehial cells Many papers have been
published on age changes 1 both the human and ammal thyrowds but there 15 o
space to refer to these here It 1s suflicient to state that there 1s undoubted evidence
of considerable histological change in the semie thyroid, and also evidence of
decreased function (Carlson, 1952), for example a reduced amount of rodine in the
gland

Adrenal gland
In the adrenal Cooper (1925) recorded an accumulation of connective tissue
1n the zona reticularis in nuddle hfe which became wider and more vascular as
age progressed, eventually becoming as wide as the zona fasciculata She also
recorded the presence of golden granules i the reticulans cells, wiich, m the
old adrenals filled the cells Bourne (1949) has found quantities of this pigment
38
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n the adrenals of opossums and other marsupials Although at the time the
age of these was not known precisely it was in the older specimens that they were
most common An accumulition of melanin pigment was atso found

In old fowls Payne found a considerable reduction mn size of the adrenals and
this he found to be due partly to shninkage and partly 10 degeneration of cells
There was cytological evidence of decrease 1n functional actiaty although even
m the oldest fowls there was not a complete cessation of activity etther 1n cortex
or medulla

In the adrenal glaind of the rat (Jayne, 1953) found that with advancing ase
there was an increase in the thickness of the capsule w hich became more hyaline 1nd
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height of the mdndual cells
From the avlla of 1 woman 24 years
old Ca 150x (b) Dilated tubule
from one on the glands of a woman
61 years old Compare With (3) -
(B courtesy of Prof W Aomagna) by

more fibrous and 1n very old rats st showed reglons of shrinkage and degeneration
After 180 days degeneranve cells were observed in all zones of the cortex The
mitochondra underwent changes which appeared to result 1n pigment formation
The medullary changes were less than those found in the cortex Atropluc changes
have also been recorded 1n the adrenals following hypophysectomy by a number
of authors and 1t may be that the adrennl changes in old age may be secondary

to changes in the prtuitary

Age changes m reproductne sy stem
Changes are recorded n the reproductive system with age In the mnle there 1s
progressive atraphy of the sperm producing elements of the testis, 1n some cases
40
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only Sestoly cells are left, buf n most cases althaugh there 15 a decrease n the
sverm producing cefls, spermatogenesis hos by no means ceased even in very oid

p gmentation

Ovartan changes —Oharian changes n o}d agt age may be profound According
ta Masters (1953), “the ovartes of a 70-year old woman are found to be nothimg but
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Carlson, 1952) has shown that there are considerable morphological changes in the
cells of the principal endocrine organs

There 15 also evidence of decline of function of these glands Tt becomes of
interest therefore to study the changes which take place 1n the organs of an amimal
when various endocrine g'ands are removed and compare them with changes which
oceur mn old age and also to see 10 what extent treatment of old ammals with
hormones can ameliorate the changes in the organs and tissues due to this condi-
tton A good deal of work has been carried out 1 this field but probably the most
complete series of experiments has been conducted by Korenchevshy and others
(Korenchevshy and Jones, 1948, Korenchevsky and Paris, 1952)

Korenchevsky and his co-workers studied 1n great detail the effects of castration
mn male rats and 1n man upon the ageing processes In rats the authors desersbed
the following age changes, relatne hypoplasta of a large varety of orgins and
considerable compensatory hypertrophy of the cell eytoplasm with httle change
in the nucleus The result of this 1s 2 decreased nuclzo-cytoplasaue rati> Mult-
plication of cells was reduced and there was tncreased deposition of body fat
Nests of metaplastic cells appeared 1n some anmals and became adenoma-like
wn structure Some muld degeneration of the adrenals and hidneys developed and the
parathyroids were more fibrous Relatively normal sex organs and thyroids
were found.in some old rats Other investigations have also shown atrophy of
sheletal muscles and changes in the extracellular and intra-cellular water
Castration of animals prcduced changes whech, 1n many cases, were similar to
those found in ageng If ageing ammals are castrated then changes which are
present in both conditions are greatly aggravated Many of the changes shown in
castrated rats are also show n by castrated human betngs and some of them resemble
the human old age changes As mentioned earhier, Malaty and Bourne (unpub-
lished work) have demonstrated a decrease in the succinic dehydrogenase reaction
in hver, hidney and heart muscle in castrated rats, which would indicate a
decrcased rate of resprration by these organs A decreased rate of respiration 1
tissues 15 also found 1n old age In this particular case such a finding may be comn-
cidental, sinee there are many factors which control respication of tissues and the
same authors have also found an even greater decrease 1n this reaction m adrenal-
ectomized ammals Nevertheless, the fact that the respiration of ussues does
decrease following removal of vanous glands suggests that decreased seeretion
from these glands m old age may be concerned n the drop m respratory rate of
old tissues Malaty and Bourne found that treatment of eastrated and adrenal-
ectomized ammals with male sex hormone or corfical hormones secured a retufn
of succtnic dehydrogenase reaction of heart muscle, hidney and hver tissue to
normal This adds nterest to a consideration of the resuits of Korenchevsky and
Ius co workers (1953) on the treatment of senescence 1n male rats with thyroid and
adrena! and also with sex hormones The latter point out that in human old age
the testes and thyroid mught exther be weil-preserved or they may undergo a certain
amount of atrophy and degeneration In the case of rats and men good results
with treatment with hormones of these organs could come anly Jf such degeneration
were present Since old age can occur even with apparent norm1l functioning of
such glands 1t would appear that they are not necessanily directly related to the
fundamental processes of ageng The use of desoxycorlicosterone acetate mn
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senescent ammals n reasonable quantitics had hittle or no stimulating effect on
the various organs

In other work on aged female rats the same authors (1950) showed that after
treatment with female sex hormones and thyroid hormones some features of
ageing were reversed (for example, 1n some organs the reduction mn size, cell
multiplication and creased function were returned to normal) However, not
all the processes of agemg were reversed and i some cases even harmful results
were obtained by use of the hormones, among these were the development of
adenoma-like structures 1n the liver and some of the endocrine glands

Since most of the endocrines are subjected to control by trephic hormones of
the pitwitary gland, it may be that the changes in these endocrines with ageing are
related to fundamental changes 1n the pituitary. Korenchevsky and Pans (1952)
tried the effect of anterior pitutary hormones on ageing female rats They used
an anterior prtuttary extract which contained gonadotrophic hormones as well as
trophic hormones for most of the other endocrines and also for the preputiil

Fi6 21 —Sympathetic neurone from a man 60
years of age A mass of semlity pigment can
be seen 1n the ¢ytoplasm
(B courtesy of Prof Bronte Gatenby)

glands, the lner, kidney, spleen and heart The results obtained were a hyper-
trophy of the Iner, spleen and heart, m other words the hypotrophic condition
of old age had been counteracted by the pitwitary hormones When thyroid
hormone was imjected 1n association with these anterior prtwitery hormones
there was a beneficial effect on all the organs (including the endocrines) studied
However, although ageing changes were reversed in some organs this antenior
pituitary extract did not appear capable of reversing the fundamental agemng
processes which were taking place

Hormonal stimulation —This suggests that something much more fundamental
15 taking place throughout the whole of the body Certain organs respond specifi-
cally to certan hormones and 1t becomes necessary to know whether the age
changes shown by these organs can be reversed by treatment with hormoncs,
1f not, then the celis of these orgins have undergone certain fundamental changes
n themselves To some extent the work of Korenchevsky and his co-workers
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suggests that specific hormones appear 1o reverse changes n speasic tasget organs,
but we oust remember that this work 18 based partly on companson of organ
weights and to some extent on tustological changes and 1t needs to ‘be repeated on
a ceffular level usiog modern cytologieal and fustochemical tools which are
available

The queshion Temams 25 to what extent hormone seasiyve tssue i old animals
can respond to approprate hormonal stmulation Masters (1953) records the
effects of sex hiormone treatment of female patients who were oves 60 years of age
and who were all at least ten years past the menopause These palients were
followed unul eleven of them died and autopsy materal was obtained from the
reproductive organs They found the uterus and cervix mcreased 1n swze and
became comparable 1 size 1 this respect with the normal for women between 20
and 40 years The vagna was returned to a state identical m appearance With that
seen m the fully functional vagina and reactivabion of breast hissue was also
obtaned Althongh microscopieal sections showed a veactwation of the blood
vessels 1 the ovary the latter df d nnt chne an -
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senescent antmals i reasonable quantities had Iittle or no stimulating effect on
the various organs

In other work on aged female rats the same authors (1950) showed that after
treatment with female sex hormones and thyroid hormones some features of
agemg were reversed (for example, m some organs the reduction 1n size, cell
multiplication and increased function were returned to normal) However, not
all the processes of ageing were reversed and in some cases even harmful results
were obtained by use of the hormones, among these were the development of
adenoma-like structures in the liver and some of the endocrine glands

Since most of the endocrines are subjected to control by trophic hormones of
the pitwitary gland, 1t may be that the changes 1n these endocrines with agewng are
related to fundamental changes in the pitutary Korenchevsky and Pans (1952)
tried the cffect of anterior pittntary hormones on ageing female rats They used
an anterior pitwitary extract which contamed gonadotrophic hormones as well as
trophic hormones for most of the other endocrines and also for the preputial

Fig 21 —Sympathetic ncurone from a man 60
ears of age A mass of semlity pigment can
¢ seent In the cytoplasm

(By conrtesy of Prof Bronte Gatenb)

glands, the liver, kidney, spleent and heart The results obtained were a hyper-
trophy of the liver, spleen and heart, 1n other words the hypotrophic condition
of old age had been counteracted by the pituitary hormones When thyroid
hormone was injected i association with these anterior pitwitary hormones
there was a beneficial cffect on all the organs (including the endocrines) studied
However, although ageing changes were reversed in some organs this anteror
pitwtary extract did not appear capable of reversing the fundamental agemng
processes which were taking place

Hormonal stnmulation —This suggests that something much more fundtmental
15 taking place throughout the whole of the body Certain orgns respond specifi-
cally to certain hormones and 1t becomes necessary to know whether the age
changes shown by these organs can be reversed by treatment with hormoncs,
+f not, then the cells of these organs have undergone certain fundamental changes
m themselves To some extent the work of Korenchevsky and his co-workers
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pi A{t\:e:l :med ‘Levlond found that 1n the gonads and n the accessory sex organs
there was very futfe reaction at birth but with sexual maturty a very
strong reaction was obtamed This was followed by a gradual decrease of the
reaction with advancing age In such organs as the kuiney and hver the cells of
all ammals showed a strong reaction but thus, too, gradually decreased with ape
A sunifar resuft was obtamed from the adrenal and 1t was associated with some
degeneration of the cortical zone

In hypophysectomized ammals there was a reduction of the reaction in the
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We have thus seen that there ate changes n cefl membranes and chemical
{particulatly enzymic) changes tn cells with age We do not yet know whether these
e same of them are wnder endoenine control
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appeats to tesolt from a senes of processes which take place simultaneously
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The problems bnefly discussed m this chapter indicate what a comples bio-
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Other factors in ageing

In part, the semle changes 1n cells may be due to some ntrinsic property of
protoplasm and/or 1n part to certain chemical infiuences which may be stimulating
(for example, hormonal) or inhbitory (for example, metabolic by-products)
Euler (1951) suggests that *‘the high molecular governing hormones of the body
undergo a fall in chemical energy and according to a general thermo dynamuc
law they have the tendency to increase their entropy Afier the growth penod
the body cannot compensate for the loss of growth hormone by synthesis™
The result of this 1s a decrease of the governing hormones which 15 mn effect the
primary cause of seniity However, Euler’s comments are meamingless to the
present author

Ageing of cells may be due to membrane changes Lansing (1942) has obtamned
results which suggest an accumulation of calcium at the membranes of old cells
and following treatment which, he claims, removes such calcium, has been able to
prolong the lives of rotifers We do not know of course what the other effects of
his treatment mght be even 1f 1t does remove this substance from all membranes
Calctum has been found to be increased in amount 1n a vanety of old human
ussues, for example, brain, sclera, arteries, elastic tissues (Simms and Stolman,
1937, Lansing and his colleagues 1949) using radio-calcrum have shown that in
old hvers the calcrum 1s more firmly bound than i the young liver They state thyt
there 1s some evidence that some at least of the mtracellul. 1 18 d
with a ribonucleoprotern complex which 1s sttuated at or near the cell surface
Also Thocnes (1925) has claimed that water was present in greater proportions in
the protoplasmic colloids 1n the tissues of young amimals than in old animals and
that in the former 1t 1s more firmly bound An interesting point 1s that Weber (1931)
showed that there was a difference 1n viscosity between old and young cells of
different ages In cells which are young the cytoplasm 1s relatively fld and the
viscosity gradually increases to muddle hife and then the cytoplasm becomes
progressively more fluid with age

That the permeability of membranes 1s altered 1n old age 1s shown by a number of
workers (sec Lansing, 1947) It 1s not always altered in the same direction for all
substances for mnstance i Spirogyra old cells were found to be more permeable
to alcohol but less to uren (Nordenson, 1919) Herzfeld and Kluger showed a
long time ago (1913) that with age there was an increase of protemn at the surfaces
of the cells and that this interfered with the normal free exchange across the men-

brane A number of chemical and histochemical changes have been recorded m
* *~ of the estero-

aged tisst
Iytic enzy then decrease
agamn in - age Theres

also a decrease 1n adenosine triphosphate and morgantc phosphates Cahane (1932)
* * 42 wames = water content n the aged lens

lvers 15 greatly reduced 1n old

have difficuity in synthesizing

hosphoric esters
P Or?e interesting histochemical study of agemng tissues which has been recorded
1s that of Albert and Leblond (1949) on «‘Age changes revealed by carbonyl

reagents i tissue”’
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consist of acetal phosphaudes Pl \| gives no reaction itself with
any carbonyl reagent but when the tissue 13 treated with mercunc chlofide or
formalin a reaction 1s obtamned due 1o refease of atdehyde groups Although thas,
reaction is graqular 10 a few cases 1n most osgans 1t 1s diffused through the cylo-
plasm of the cells

Albert and Leblond found that in the gonads and in the accessory sex Organs
there was very Uttle reaction at buth but with sexual matumty a very
strong Teaction was obtamed This was followed by a gradua! decrease of the
reaction with advancing age In such organs as the kidney and hver the cells of
ali ammals showed a strong reachion but 1his, 100, gradually decreased with age
A siufar result was obtawied from the adrenal and 1t was assocrated with some
degeneration of the cortical zone

In hypophysectomiced animals there was a reduction of the reaction m the
gonads and the accessory 5ex organs This work suggests that the aldehyde 15 to
some extent under endocrine control and the authors conuider that st indicates a
metabolism of plasmalogen resuling m the prowision of aldehydes for ceflular
Teachons 1t may be that the decrease of this reaction 1n o)d age 1s due primarsly
10 senescence of the prutary

We have thus seen that there are changes i cell membranes and chemmcal
{particularly enzymic) changes 1n cells with age We do not yet know whether these
are intrinsic or secondary but at least some of them are under endacrine control

One conclusion becomes quite clear from this teview, and that is there 1s no
single * cause of ageng”™ Agemg 15 a complex phenomenon which 1n metazoa

tahpptm; 1o 1:51)1\: ;xom da series of proeesses which take place smmultancously
roughout the body and no one pracess can be
o ne bod P properly regarded as being due

The problems briefly discussed 1 this chapter mdicate
what a complex tho
l;@cal probleragewng has proved tobe We are still a jon. g way from understanding
t\c x\nechamsm which winds cellular and argamsmal hfe to 2 peak and then
:lo:‘l;{ \;:s ;lc ru:“do\\\n l;)ul 135 only by.the biologicat and cellutar approach that
$510ie 10 oblam somy
ot e e sort of ynderstanding of the factors which
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AGEING FROM A BIOLOGICAL AND CELLULAR POINT OF VIEW

Other factors in ageing

In part, the semle changes tn cells may be duc to some intrinsic property of
protoplasm and/or tn part to certain chermcal influences which may be stimulating
{for example, hormonal) or inhibitory (for example, metabolic by-products)
Euler (1951) suggests that *‘the high molecular governing hormones of the body
undergo a fall in chemical energy and according to a general thermo-dynamic
law they have the tendency to increase their entropy. After the growth period
the body cannot compensate for the loss of growth hormone by synthesis™
The result of this 15 a decrease of the governing hormones which s i effect the
primary cause of senitlity. However, Euler’s comments are meaningless to the
present author

Ageing of cells may be due to membrane changes, Lansing (1942) has obtained
results which suggest an accumulation of calcium at the membranes of old cells
and following treatment which, he claims, removes such calcrum, has been able to
prolong the lives of rotifers We do not know of course what the other effects of
his treatment might be even 1f 1t does remove this substance from all membranes
Calcium has been found to be increased in amount n a vanety of old human
tissues, for example, brain, sclera, arteries, elastic tissues (Stmms and Stolman
1937 Lansing and his colleagues 1949) using radio-calcrum have shown that m
old Invers the calerum 1s more firmly bound than in the young liver They state that
there 1s some evidence that some at least of the intracellular calcium s assocrated
with a nibonucleoprotern complex which 1s situated at or near the cell surface
Also Thoenes (1925) has claimed that water was present 1n greater proportions in
the protoplasmic colloids n the tissues of young animals than in old ammals and
that 1n the former 1t 15 more firmly bound An interesting pomt 1s that Weber (1931)
showed that there was a difference in viscosity between old and young cells of
different ages In cells which are young the cytoplasm ts relatively flud and the
viscosity gradually increases to muddle hife and then the cytoplasm becomes
progressively more flurd with age

That the permeability of membranes 1s altered 1n old age 1s shown by & number of
workers (see Lansing, 1947) Tt 1s not always altered 1n the same direction for all
substances for instance 1n Spirogyra old cells were found to be more permeable
to alcohol but less to urea (Nordenson, 1919) Herzfeld and Kluger showed 2
lang tume aga (1913) that with age theye was an increase of pratew at the surfaces
of the cells and that this interfered with the normal free exchange across the mem-
brane A number of ch 1 and histoch 1 ch have been recorded 1
aged tissues We cannot discuss them all but mention might be made of the estero
lytic enzymes which increasc thesr concentration to muddle age and then decrease
agan 1n old age (Sekla, 1928) The arginase of livers decreases with age There 18
also a deerease 1n adenosine triphosphate and norgamc phosphates Cahane (1932)
described an increase in cholesterol and decrease m water content 1n the aged lens
and the ngh ascorbic acid content of adrenals and livers 1s greatly reduced 1n old
animals, and Lansing (1952) states that old tissues have dafficulty tn synthesizing
phosphoric esters

One interesting histochemical study of ageing tissues which has been recorded
15 that of Albert and Leblond (1949) on *‘Age changes revealed by carbony!
reagents i tissue'’,
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any carbonyl reagent but when the tissue 15 treated with mercunc chlonde or
formahin 3 Teaction 15 obtamed due to release of aldehyde groups Although this
reaction 15 granular 1n & {ew cases, 1N most organs it 1s diffused through the cyto-
plasm of the cells.

Albert and Leblond found that 1n the gonads and in the accessory sex organs
there was very lutle reaction at turth twl wih sexwal matumty a very
strong teaction was obtamed This was followed by a gradual decrease of the
reaction with advancing age Tn such organs as the kidney and hiver the cells of
all anmals showed a strong reaction but this, 100, gtadually decreased with age
A simular result was obtamed from the adrenal and 1t was associated with some
degeneration of the cortical zone
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CHAPTER 3

NORMAL VALUES AND THE INTERPRETATION OF BIOCHEMICAL
DATA IN THE ELDERLY

ARTHUR JORDAN

In chinical medicine, biochemical data most commonly take the form of
quantitative results of analyses carried out on blood or urine from a particular
patient as a help in diagnosis or in the control of treatment It 1s necessary ta know
whether such a result falls wathin the normal limats for the appropriate age and sex
Early in the development of chemical pathology 1t was reahized that the range of
normal values for particular investigations was not 1dentical 1n children and 1n
adults, and 1t 1s now recognized that differences exist also between young and
elderly adults

Before discussing “‘normal™ values for different investigations i old age,
some pornts need to be considered

Companison of analytical methods

Many analyucal methods are not specific for the substance which 1t 1s
sought to determine For instance, the *‘blood-sugar’’ determmnation as carned out
1n most laboratortes 15 a determination of the reducing power of the blood under
the particular conditions of the method, the greater part of this reduction 1s normally
due to glucose, but, because the part played by other reducing substances depends
upon the conditions, each of the numerous blood-sugar methods has 1ts own
“normal’® values Published results of any analyses—not only the blood sugar—
must give a reference to the method of analysts used Compansons of results
obtained by different methods are of httle value unless previously the two methods
have been compared on the same material

Expermmental error

The experimental error n some laboratortes 15 much greater than the
chmeans realize or the pathologist would care to admut, so great indeed that
quantitative results may be of questionable value The use of carcful controls 1s
often neglected, the pathologist tending to rely on his impression that satsfactory
results are bemng obtained The extent to which supposedly rehable Inboratories
can differ from one another in their results for particular mvestigations has beea
repeatedly demonstrated, for example by Belk and Sunderman (1947, 1948) and
by Wootton and King (1953) Laboratories must maintain internal cheeks, m
addition, 1t 15 posstble to obtam samples of blood or plasma of known composition
for the purpose of further checking No laboratory can afford to neglect proper
and adequate controls
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INTERPRETATION OF BIOCHEMICAL DATA IN THE ELDERLY

Ways of expressing “‘normal values’

The way the “normal” vatues for a partcufar invesbgation are ex-
pressed has often been unsatisfactory A mean vatue 15 obviously inadequate and
usually a range 1s quoted If the range 1s obtained by including all the values
from the * normal” subjects, the greater the number of *“normal’ subjects studied,
the wider such a range tends 1o become because, wevitably, a small number of
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INTERPRETATION OF BIOCHEMICAL DATA IN THE ELDERLY

will comprise about 95 per cent of the **normal®* values This 1s not infrequently
done but 1s only justsfiable if the values about the mean are distributed 1n accord
ance with what the statisticians call the normal curve, which 1s symmetrical Many
of the commoner determinations have an unsymmetrical or shew distribution
(Wootton, King and Smuth, 1951) Ths 1s llustrated 1in Fig 22, which 1s adapted
from a diagrim given by Wootton and his fellow-workers and shows the results

20—

of cases

Y

| x.’.'.l.;

02 03 oa 05 06 07 08 09
mgbleubnsomt serum

Fia 23 —~Results shown 1n Fig 22 replotted with the loganthm of the
serum bilirubin as abscissa

of the serum bilirubin determination i 100 normal people To quote, as the
normal range, the mean plus or minus twice the standard deviation 1n such a cise
15 theoretically wrong 1n practice the extent of the inaccuracy will depend upon the
extent of the lack of symmetry

result with a normal range, 1t 18 destrable that (N ringt sIHUL DL &y aebuiiie us
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he
values of Fig 22 are replotted using the same ordinate, but with ¢!

?:;31‘:\‘&3.(;}‘ e\t\: serom b\%\mbm as ahseussa, a uch more symmetrical paucm1
results (Fig 23) BY using a loganthmie scale for 1he Dilrubin values a nmmcc
curve (1n the statistical sensé) has heen produced The dsinbution 15 sad to

tognosmal Wath the vatues plotted 1n Figs 22 and 23, the calculated range whith
\will contasn 95 per cent of the values extends from 0 05 t0 66 rithgram per 100
milidstres 4f the distribution be treated as 2 normal one, although sn fact no values
of less than 0 2 mutligram per 100 muithihtres were found, calculated as a lognormal
distrybution, fhe correspondmg figures are § 180 O 60 mithgram per 100 muih-
bires which scems 3 better epproxmation to the truth The dufference between

Ze oo aan

ot ~ e

U ds Wit e Liouls which contatn 95 per cent of normal values, whereas the
values dersved from the lognormal distribution reveal 1t as abnormal

Wootton and hus colleagues have devised a better method of expressing the nor-
malrange They quote first, the upper and lower values which embrace 80 per cent
of the tesulis obtained on “normal’ pessons, to the exclusion of the highest
18 per cent and the fowest 10 per cent of results, and secondly, the upper and lower
values which embrace 98 per cent of the *“normal”” resuits to the exclusion of the
ighest 1 per cent 2ad the lowest 1 per cent This procedure does not wnvolve any
thegretical assumptions, and the ranges can be obtamned by simple wspection of the

data I the values are distnbuted according to the normal symmetnes) rorve
the ©N cunm acm = .

w o« wusapuss sugpest that results within the 80 per cent
range should be accepted as normal, values Jying outside the 80 per cent lmts
but withut the 98 per cent hrats should be regarded wath suspicion, and values
fying outside the 98 per cent range should be considered 10 be abnormal In this
chapter, he Tange Winch embraces the mddle 80 per cent of normal values will

be quoted whenever possible Unfortunately, 1n many cases,
3 s
aatlable for this to be done y Y rsufaent dasa are

Defineng 2 ‘normat’™ person

Whatis meant by a *“normat * person remawns to be ds

hscussed The late Profess
Ryle (1947) emphasized that 1o 1wo persons beng exactly the same, “n:;rm::;)’f
nust mean withun the range of “normal™ vanabilty In the |
$ounger adults a * normal

e case of
fogical ernet v ~m = * 15 usually accepted as one wtn hn of childsen or
find an
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values ¢
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INTERPRETATION OF BIOCHEMICAL DATA IN THE ELDERLY

under consideration In practice, this amounts to accepting the values yielded by
old people after exclusion of extreme results and of results from persons suffering
from conditions which, 1n younger persons, are known to influence the particular
determination

Finding subjects for imvestigation

Whien a defimtion of what is to be regarded as **normal™ has been established,
the problem of finding the subjects anises Hospital patients provide the easiest
source but are more prone to have some condition which will affect the result,
n any case they are not a representative group Nor are old people 1n homes or
mstituttons completely representative, certasn factors must have operated to lead
them into such an institution and they constitute a selected population The best
cross-section 1s provided by old people living 1n their own homes, this group is the
most difficult to recrut as vol s for the estabhish of normal values

When the technical methods are efficient, and satisfactory volunteers are available,
other difficultzes arise The effects of food on the blood-sugar level and of rest in
connexion with the basal metabolic rate are well-hnown, and posture has been
shown to affect the serum protein level (Dyson and Plaut, 1943, Whitehead,
Prior and Barrowchff, 1954) The antecedent dret affects the serum cholesterol
level (Hildreth, Mellinkoff, Blair and Hildreth, 1951, Keys, 1952a), the glucose
tolerance curve (McClellan and Wardlaw, 1932) and will influence, through its
vitamin content, the actual levels of the vitamuns themselves and of other meta-
bolites which are known to be closely inked to vitamun intake, such as the pyruvic
acid level 1t 15 probable that there are other factors

These factors (diet, for instance) are often important 1n old age It 1s not un-
common to find old people subsisting on dtets which are poor by companison with
those taken by younger members of the same socitl class, 1t would be easy to
attribute to age, changes in the blood or urtne chemistry wincl were occasioned by
diet Again, the aged are usually less active than younger people and this may hwve
some effects

It 1s recognized that, at the same age, the composttion of the blood and urine
differs 1n the two sexes It 1s to be regretted that, 1n the past, some authors have
published results without 1ndicating the sexes of the indviduals studied

It 1s apparent that many things need to be borne n mind when the result of a
quantitative analysts on an old person has to be mterpreted One general rule
can be stated, no sigmficance should be attached to small differences

Metabolism

The only dircet measurement of the rate of metabolism which 15 carried out n
chnical medicine 1s the determination of the basal metabolic rate, in winch the rate
of oxygen consumption of the body ts measured and the rate of heat production of
the whole body 1s caleulated therefrom The rate of heat production 1s increased
by food and by activity and therefore all determinations arc carried out on the
resting subject 1 the post-absorptive state (that 1s, 12 hours after food) and
these are regarded as basal conditions

The production of heat varies with body size and the most sausfactory expression
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© ams ahen enes the colofies produced per square metre of body
The body-
of Du Bos

Wi vancing Years the metabolit PLutLasty sunm v w N For many
y:ars\l‘;ﬂa\ucs ogf:{‘\ub and Du Boss (1917) as modified by Means and Woodwell
(1921) have been wadely wsed 1n Great Brtain as the standard of metabohsm
These values were mddified by Boothby and fus colleagues, on the baus of a
very Yatge senes of determmnations (Roothby, Berkson snd Dunn 1936) and the

~c ol n otad Al these values were obtamed mn the
countries (Du Boss,
52) dernved Trom the

ought to be consdered Diet, especially the protein intake, can WAVENLE 10t s}
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Of the standards m genernl vse, those of Boothby, Berkson and Dunn (1936}
give hugh, and those of Robertson and Reid (1952) low expected values for a given
age and sex Representative ranges of both are set out i Table I Complete
tables arc necessary 1f basal metabolic rate determinations are to be made, the
values quoted serve only to illustrate the effects of age and sex and the differences
between the values of Boothby and his fellow workers and of Robertson and
Reid The values of Aub and Du Bois (1917) for old age were obtaned on six old
men {one of whom they omitted from their serics) and yeld results a httle higher
than those of Boothby and others

Lffects of nutrition

Pvrnic acid and thiamime —Some constituents of the blood which are clinically
of diagnostic importance, depend directly, but not necessarily only, upon the diet
Pyruvic acid and some of the vitamuns provide examples Kirk and Chefli (1949)
found that the blood thiamme {vitamn B,, aneurin) level declined slowly with
age, whereas the pyruvic acid level was constant The sigmficance of the decline 1n
the blood thiamine level 1s not clear either the diet contained less, or absorption
was impaired, or the ability of the body to storc the vitamn was reduced i the
older age groups From inspectton of their data, 1t 1s apparent that both thiamine
and pyruvic acid have frequency distributions which are lognormal From Kirk
and Chuefli’s results for normal old people aged 60 to 79 years the middle 80 per cent
of fasting blood thiamine values lie between 2 0and 4 8 mucrograms per 100 milli-
Iitres, the mean being 3 4 micrograms per 100 milliitres For the age group 20 to
39 years the mean was 3 8 micrograms per 100 mullilitres The 80 per cent range
dertved from their results for the blood pyruvic acid (0 61-1 60 milligrims per
100 mllilires) goes ingher than many authorities would accept most authors
regard 1 1 to 1 2 milligram per 100 millilitres as the upper limut of the normal
range of the fasting blood pyruvic acid In the chimical dingnosis of thramine
deficiency, the most useful investigation 1s probably a study of the pyruvic acid
levels following adminustration of glucose to the fasting subject (Joner, McArdle
and Thompson, 1950}

Severe deficiency of vitamm C —Severe deficiency of ascorbic acid (vitamuin C)
1s most stmply diagnosed by determiming the ascorbic acid content of the white
cell layer of the blood (Vitamin C Sub-commuttee, 1948) A value of less than 2
milligrams per 100 grammes may be taken to mean a severc deﬁcncrlcy it]nt 15,

N

. .
ascorbic acid content of whole blood tends to fail with advancing years

Vitanun A and carotene —The relationship of the serum levels of vitanun A and
carotenc to age has been studied by Rafsky, Newman and Jolhiffe (1947), Kirk
and Chieffi (1948), and Yiengst and Shock (1949) The findings of these authors
are not all mn agreement Rafsky and his coll came to the concl that
there was a fall in the mean vitamun A and crotene levels with age whereas the
other authors did not Yiengst and Shock found a significant correlation between
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{1949) found that there was 3 tendency for aral admimstration of vitamm A to
yietd lower maxroum values afier a shightly longer delay 1 oMder people as compared
with younger people This may be related to the finding of Becker, Meyer and
Necheles (1950) that the rate of fat sbsorption tends to decrease with advanding
years, 1f the fat 13 absorbed more sfowly, the fat soluble Vitamns might well be
absorbed more sionly

Thyrod gland

Two methads of estimaung the actwity of the thyred gland are 1y common use
1) determunation of the basal metabolic rate, which has been discpssed alrerdy,
and (2j measarement of the uptake of radioactive sodine by the gland This latter
15 sull a procedure carried out only 1n speciaf rentres The uptake of radoactive
10aine may decling with advaneing years (Ackermans and Iversen J953)

Unnary 17 ketosterords
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Of the standards in gencral use, those of Boothby, Berkson and Dunn (1936)
give hugh, and those of Robertson and Rerd (1952) low expected values for a given
age and sex Representative ranges of both are set out in Table I Complete
tables are necessary if basal metabolic rate determinations are to be made, the
values quoted serve only to illustrate the effects of age and sex and the differences
between the values of Boothby and lus fellow workers and of Robertson and
Reid The values of Aub and Du Bois (1917) for old age were obtamed on six old
men (one of whom they omttted from their series) and yield results a httle lgher
than those of Boothby and others

Effccts of nutrition

Prownic acid and thiamme —Some constituents of the blood which are chnically
of diagnostic smportance, depend directly, but not necessarily only, upon the diet
Pyruvic acid and some of the vitamuns provide examples Kirk and Chueffi (1949)
found that the blood thiamune (vitamin By, aneurin) level declined slowly with
age, whereas the pyruvic actd level was constant The significance of the dechne 1n
the blood thiamine level 1s not ¢clear either the diet contained less, or absorption
was impaired, or the abihity of the body to store the vitamin was reduced 1n the
older age groups From inspection of thetr data, 1t 1s apparent that both thiaminc
and pyruvic acid have frequency distnibutions which are lognormal From Kirk
and Chiefli's resuits for normal old people aged 60 to 79 years the middic 80 per cent
of fasting blood thiamine values hie between 2 0and 4 8 micrograms per 100 mith-
litres, the mean bemng 3 4 micrograms per 100 muillilitres For the age group 20 to
39 years the mean was 3 8 micrograms per 100 millilitres The 80 per cent range
denived from thesr results for the blood pyruvic acid (0 61-1 60 milligrams per
100 millilitres) goes higher than many authonities would accept, most authors
regard 1 1 to | 2 miligram per 100 nullilitres as the upper limit of the normal
range of the fasung blood pyruvic acd In the clinical diagnosts of thyimine
defictency, the most useful investigation 1s probably a study of the pyruvic acd
tevels following administration of glucose to the fasting subject (Jotner, McArdle
and Thompson, 1950)

Seiere deficiency of vitantn C —Severe deficiency of ascorbic acd (vitapun C)
15 most simply diagnosed by detcrmining the ascorbic acid content of the white
cell layer of the blood (Vitarun C Sub-commuttee, 1948) A value of less than 2
milligrams per 100 grammes may be taken to mean a severe deﬁucnrcg' gthm 1s,

. "

ascorbic actd content of whole blood tends to fall with advancing years

Vitanun A and carotene —The relauonship of the serum levels of vitamin A and
carotene to age has been studied by Rafsky, Newman and Jolliffe (1947), Kirk
and Chiefli (1948), and Yiengst and Shock (1949) The findings of these authors
are not all tn agreement Rafsky and his colleagues came to the conclusion that
¢here was a fall in the mean vitamin A and carotenc levels with age whereas the
other authors did not Yiengst and Shock found a sigmficant correlation between

KT
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of mcreased actvity of the adrenal cortex, the determmnation of the mta\r 17-
Ketosteraid output seems to be rehable, butatis less sensttive as an 1ndex o dc;
pressed actvity This s due, in part at least, to the wide vanation of the nurma‘
range and 10 the fact that 1 the male, (and perhaps 1n the female), the adrepa

Cortex 15 not the only source of the hormones If the output of the indsvidual 17-
Yetosterods were easly determmed, some of the difficulties mght be resolved

Despite 1ts mitations, the invesigation 1s valuable

Urinary, corticoids

Apart from the 17-ketosteroids, other steraid hormones produced by the adrenal
cortex appear 1n the urine, they are usually termed corticoids The assay of the
unnary coctieords has been attempted 1n vanous ways such as determination of the
reducmg pawer, C to formaldet and deter thereof, or by
Betermmno the “17 katasen @ ctaeade? Nacmimbas [ an =t S0 0007 LY
195 ¢ .
oft
the assay of the uninary 17-ketosterouds before and after oxidation will give
therefore 2 measure of the hormones The sterowds asyayed i this way are known
as the 17-ketogenie steroids The great advantage of Norymberski's method hes
tn the fact that the corticords can be oxidized in the unine before hydrolysis,
corttcosds are damaged by acid hydrolysis more readily than ketosteroids Other
methods of determining corticoids require geid hydrolysis as the first step and
result in considerable fosses

Changes 1w the 17 ketogenio sterord output are usually taken to reflect directly
changes in the actvity of the adrenal cortex General asthema with a reduced

basal metabobe rate and a tendency to d pig are to
?)d age and Llo adrenal cornical nsufficiency, and a decline 1n adrenal cortical
et A e W -

stion of the 17-ketogenic steroids sn the old

7F!'(rom the age of {8 years onwards there

“ketagentc stermds with age, there 15 no

;\‘%mk\:am d‘ﬁk‘rtncc 10 the outpit of the two sexes OF the values n n:)rmal peopte
. ams a day and 98 per cent

. i 1e output has a lognormal

Other harmgnes

Other hormone assays are care

2d ot Assays of hotmon ood
0 the experstental stage Tn unne, @ number ,.r’im‘f‘ rmonss wn Blood are still

N

Catbobnd 1aboh

and gk

For afong v y
3 s :;’fm’m';‘:ﬂ: been generally accepted that with advancing years the
that the body cany dc:lt ;\ttmncz This means that the amount of mrhahydm‘;e
W R gwen time 35 reduced, t does not ncccsszm;
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1949, Kowalewsks, 1950, McGavack, 1951, Huis in’t Veld and Dingemanse, 1952
Levell, Mitchell, Pame and Jordan, 1956) In these different studies, nsufficient
aftention has been paid to the possible influence of other factors which might well
play a role i causing a difference between the results obtained 1n young adults and
1n old people For mstance, starvation has been shown to cause a decrease of 50
per cent 1n the 17-ketosteroid excretion (Landau and his collcagues, 1948), and
these authors found that biological assays of the androgenic activity of the unines
from the males showed a corresponding fall The depressing effect of det restriction
on the male libido 15 well recognized (Benedict and his colleagues, 1919, Jacobs,
1948), 1t 15 presumably connected with the dimmnished production of androgens
Hamilton and Hamilton (1948) found that the total urtnary excretion of neutral
17-ketosteroids by men serving prison sentences was appreciably lower than that by
men on the hospital and laboratory staffs, the differences might be due to diet or
could be due to the lesser activity of the prisoners, they found no correlation
between time already spent in prison and the total 17-ketosterord output That
activity may play a part 1s suggested by the observation that the rate of output of
17-ketosteroids 15 lowest during sleep, and 1s highest from 7 am to 1l am
{Pincus, RomanofT and Carlo, 1948)

TABLE 11
Dawy Ovteur oF 17 KeTosterotws in THE URINE IN RELATION TO ACE

Men
Age Levell and his colleagues Hamburger
(rears) (80 per cent range) (97-98 per cent range}

20 821 6-20
40 8-18 6-22
50 7-16 518

54 I
70 4-12 2-10
80 3-10 2-3

Women

20 6-17 4-16
40 6-15 3-9
50 513 39
60 4-12 28
70 410 17
80 39 16

s
those of Levell and his colleagues (1955) wh ch compr ses the m ddle 30 per cent of resul
nn?:r:ﬂg;:o’}vl\;‘:n.d"or Hamburger (1948) wh ch comprises the mddle 9738 per sent of results on normal peogle
The figures are n m 1L grams per 24 hours

Unlgss a particular laboratory has made an extensive study of the normal
values yielded by the particular method used, it 1s wise to accept very wide hunits
for the normal range at any age In Table II are set out some ranges As anndicator
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findings have obtamed in renal glycosura The full sigmficance of this phenomenon
10 tespect of the excretion of ghucose is not yet understood,

Renal function
Pt Bt e et o e o ar ey e

. e
thards the number present 10 2 young adult. The effect of this dimunution mught be
expected to resemble that resulting from exaision of a part of the kidaey. Many
years ago Rose Bradford showed that the excision of two thirds or more of the
tatal kidney fissue 1 the dog increased the output of urine, but the mavmum
specific gravity which could be achieved was lowered (Bradford, 1399) These
findings have been confirmed by others, and smular obscrvations were made on
1ats by Chanutin and Ferns (1932) Beeause the number of glomeruly 1s duminished
and the volume of urine 13 creased, each surviving nephron (glomerulus and
annexed tubule) must be produciag more urne The expeniments of Platt, Rascoe
and Smmth (1952), working with rats, showed that the amount of glomerular

" T

fltenta b Aaban 1
<

. «wusaol 1) was 124 4 mulltlitres per rawnwte for men 1n ¢!
range 20 to 41 years and 90 8 milhititres per mmut'; at the age of 65 y:r:‘ :'l?iﬁes
12 fali of 27 per cent Symondar values result from the work of Shock {1946), Olbrich
i,m:klus colleagues (1950), Miller, McDonald and Shock (1952) and Matchell and
) alk (1953) This fall of 27 per cent may be compared with Moore’s finding of 2
’?si eE Cm:h}}. pet cent 10 5O per cent of the slomerfs hatwsan o

. P P R R .

o N 4= Lot men aged 60
The diod:

e e&ﬂx‘ o f:lf“r‘:ll‘:ﬁm\ce, i the !xcahh.y young kidnev nrovidog » a1
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rate which

fate (Shoex,

Mitchell and
Tubslar funcuon has been
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(Fug), the excretion of drodons (_rl:i)m relation to the re-abserptian of glucose

and the excretion of Pan-amno-tuppuric
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mean a greater liability to diabetes mellitus, for this disease comprises more than a
stmple dimmution of the ability to metabohze carbohydrate The changes reported
are a lugher fasting blood-sugar level, and, i the glucose tolerance fest, a higher
peak and a slower return to normal (Spence, 1921, Hale-White and Payne, 1926,
Romcke, 1931, Marshall, 1931, Hofstatter, Sonnenberg and Kountz, 1945, Chesrow
and Bleyer, 1954) Doubt was thrown on the importance of these findings by the
work of Horvath, Wisatsky and Corwin (1947) who found that repeated glucose
tolerance tests 1n old men gave the most variable results, some of the subjects
who furnished a diabetic-like curve on one occasion having produced an essentially
normal curve a few weeks earlier or later  These findings have neither been con-
firmed nor disproved at all exhaustively, but there 1s other evidence to support
the view that the glucose tolerance test can vary mn the same subject to a greater
extent than 1s often admutted

The normal himits of an oral glucose tolerance test after 50 grammes glucose
carried out on capillary blood can be stated as follows

Fasting blood sugar 70—110 milligrams per 100 mullilitres

Peak reached up to 1 hour after glucose with a blood sugar of up to 220 milli
grams per 100 mullihtres

Fali of the blood sugar 14 hours after glucose to less than 150 milfigrams per
100 mullilitres, 2 hours after glucose to less than 120 mulligrams per 100 millilitres

If venous blood be used, all the values will tend to be somewhat lower In the
case of the aged the fasting blood sugar should not be over 110 milligrams per
100 mulhilitres but the peak may be reached later and the return of the blood sugr
to normal may occur more slowly

Other studies have borne on the intravenous glucose tolerance test, erther 25
grammes of glucose or 0 33 gramme of glucose per kilogram of body weight being
common test doses Both Smuth and Shock (1949) and Schneeberg and Finestone
(1952) found that the return to normal 1n older subjects occurred more slowly

The antecedent diet, especially the carbohydrate content thereof, determines the
shape of the glucosc tolerance curve to a considerable extent and much of the work
on carbohydrate tolerance 1n ofd age has neglected this important factor The
diagnosts of frank diabetes mellitus of any severity does not, as a rule, demind a
glucose tolerance curve If a tolerance 1s to be carried out, 1t 1s desirable that the
subject should be on a diet contamning 400 grammes carbohydrate a day for 5 or 6
days beforehand

Glycosuria occurs because all the glucose present in the glomerular filtrate 1s not
re-absorbed 1n the tubules Miller, McDonald and Shock (1952) found that the
ability of the renal tubule to re-absorb glucose falls with increasing age but that the
glomerular filtration rate falls at a proportiohately similar rate As the amount of
glucose presented to the tubules will be the preduct of the plasma glucose con-
centration and the glomerular filtration rate, 1t follows that the mncidence of renal
glycosura m normal old people should be simlar to that in younger age groups,
the “renal threshold for glucose’” should remam unchanged 1 old age This 15
what 1s found 1n practice However, Robertson and Gray (1953) found that tn some
cases of diabetes mellitus with lowered renal thresholds, the apparent tubular
re-absorption of glucose rose progressively with a rising blood sugir Stmiar
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INTERPRETATION OF BIOCHEMICAL DATA IN THE ELDERLY

mean a greater labrlity to diabetes mellitus, for this disease comprises more than a
stmple diminution of the ability to metabolize carbohydrate The changes reported
are a higher fasting blood-sugar level, and, n the glucose tolerance test, a higher
peak and a slower return to normal (Spence, 1921, Hale-Wiite and Payne, 1926
Romcke, 1931, Marshall, 1931, Hofstatter, Sonnenberg and Kountz, 1945, Chesrow
and Bleyer, 1954) Doubt was thrown on the importance of these findings by the
work of Horvath, Wisotsky and Corwin (1947) who found that repeated glucose
tolerance tests in old men gave the most varsable results, some of the subjects
who furmshed a diabetic-ltke curve on one occasion having produced an essentially
normal curve a few weeks earhier or later These findings have neither been con-
firmed nor disproved at all exhaustively, but there 1s other evidence to support
the view that the glucose tolerance test can vary i the same subject to a greater
cxtent than 1s often admtted

The normal hmits of an oral glucose tolerance test after 50 grammes glucose
carried out on capillary blood can be stated as follows

Fasting blood sugar 70—110 mulligrams per 100 mullilttres

Peak reached up to I hour after glucose with a blood sugar of up to 220 mulh
grams per 100 mulbiitres

Fall of the blood sugar I3 hours after glucose to less than 150 mulligrams per
100 mullilitres, 2 hours after glucose to less than 120 milligrams per 100 mullihtres

If venous blood be used, all the values will tend to be somewhat lower In the
case of the aged the fasting blood sugar should not be over 110 mulligrams per
100 muihilitres but the peak may be reached later and the return of the blood sugar
to normal may occur more slowly

Other studies have borne on the intravenous glucose tolerance test, either 25
grammes of glucose or 0 33 gramme of glucose per kilogram of body weight betng
common test doses Both Smith and Shock (1949) and Schnecberg and Finestone
(1952) found that the return to normal in older subjects occurred more slowly

The antecedent diet, espectally the carbohydrate content thereof, determtnes the
shape of the glucose tolerance curve to a considerable extent and much of the work
on carbohydrate tolerance 1n old age has neglected this important factor The
diagnosis of frank diabetes mellitus of any seventy does not, as a rule, demand a
glucose tolerance curve If a tolerance 1s to be carried out, 1t 1s destrable that the
strbpect should be on a diet contawnng 400 grammes crwbolydrate @ day for Sor b
days beforehand

Glycosuna occurs because all the glucose present m the glomerular filtrate 15 not
re-nbsorbed 1n the tubules Miller, McDonald and Shock (1952) found that the
ability of the renal tubule to re-absorb glucose falls with icreasing age but that the
glomerular filtration rate falls at a proportionately stmular rate As the amount of
glucose presented to the tubules will be the product of the plisma glucose con-
centratton and the glomerular filtration rate, 1t foliows that the ineidence of renal
glycosuria mn normal old people should be similar to that in younger age groups,
the *‘renal threshold for glucose™ should remain unchanged 1n old age Thts 1s
what 1s found 1n practice However, Robertson and Gray (1953) found that in some
cases of dabetes mellitus with lowered renal thresholds, the apparent tubulir

re-absorption of glucose rose progressively with a rising blood sugar Similar
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findings have obtamed 1 renal glycosuria The full sigmficance of this phenomenon
m respect of the excretion of glucose 15 not yet understood.

Renal function

Renal fonction dechines with sdvancwng years Moore (1931} produced evidence
that agewng leads to a duminution in the number of glomeruhi. For example, 1n the
seventh decade of life, the number of glomeruli 15 usualfy about one-haif to two-
thrds the nurober presentin a young adutt The effect of this dumnution mmght be
expected 10 resemble that resulting from exeision of a part of the kidney. Many
years ago Rose Bradford showed that the exaision of two-thirds or more of the
total ksdney tissue m the dog ncreased the output of unne, but the maximum
specific gravity which could be achieved was lowered (Bradford, 1899). These
findings have been confirmed by others, and siufar observations were made on
fats by Chanutin and Ferns (1932) Because the number of glomsruli 18 duminished
and the volume of urine 15 mereased, each surviving nephron (glomerulus and
anexed tubule) must be producing more urine The experiments of Platt, Roscoe
and Sauth (1952), working with rats, showed that the amount of glomerular
filtrate which could be produced by a given amount of renal issue rose by about

Ainpemnae L

Lo e isanul) 14LE) was 124 4 muitlilitres per munute for men  the age
range 20 10 4D years and 90 § muhlitres per minute at the age of 65 years Thg;s
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acid (Tmp,y), and appears to decline with age at a rate proportionately sumlar
to that which holds good for the glomerular filtration rate (Davies and Shock,
1950, Olbrich and his colleagues, 1950, Miller, McDonald and Shock, 1952
Mitchell and Valk, 1953)

On the face of 1t, 1f' the glomerular filtration rate diminishes with age to the same
proportionate extent as tubular function, there 1s no reason why, with advancing
years, the kidney should lose any of its power to produce a concentrated urine
Nevertheless, some loss of this power does occur *“Osmotic diuresis’” results from
diminushed re-absorption of water, about which our knowledge 15 far from comp-
lete The view that renal excretion 1s a simple question of filtration and re-absorp-
tion has been criticized, both 1n respect of water excretion and in respect of other
substances, and a three-component system of renal excretion—filtration, re-
absorption and secretion—has been put forward (Barclay, 1949, Brodsky and
Rapoport, 1951, Platt, 1952)

Renal function tests

For clinteal purpose, renal function 1s studied by various wnvestigations such as
concentration or water elimination tests, the urea concentration test of McLean and
de Wesselow, determination of the blood urea level, the phenolsutphonephthalein
test, and the urea clearance test of Van Slyke

Concentration tests —Concentration tests will give apparently impatred resulls
1 old age and due allowance must be made Water elimination tests, although
traditionally used for testing renal function, are so much influenced by the adrenal
cortex 2s to be of doubtful value

Urea concentration test —The results of the urea concentration test of McLean and
de Wesselow, are influenced by “‘osmotic druresis™, the range of normahty usually
accepted would dismiss many old people as abnormal Renbourn and Ellison (1952)
found that 17 out of 40 indrviduals aged 70 to 90 years were unable to achieve a
concentration of 2 0 grammes per 100 millilitres of urea in the urine

Phenolsulphonephthalen test —The phenolsulphonephthalein (phenol red) test
15 influenced by a number of factors which are little understood The results of the
test are very variable and the real value unascertained

Blood nurea-—The blood urea 1s a valuable, but somewhat rough, measure
of renal function It 1s influenced by the diet (Wordley, 1920 Addis and his
colleagues, 1947, Kountz and his colleagues, 1953) It 1s perhaps mfluenced by race
(compare the figures of MacKay and MacKay, 1927, Phillips and Kenney, 1952,
and Gokhale, 1941), but the differences may be due to variations 1n the quality and
the quantity of the food taken Many methods of determining the blood urea are in
use and yueld results which are far from comparable

The blood urea rises with advancing years (Lewss and Alving, 1938 Renbourn
and Ellison, 1952) Renbourn and Ellison commented that the blood urea 1s much
more varable 1n the old than 11 the young, 1 the old 1t may vary by more than
20 milligrams per 100 millilitres when determined on different days for the
same individual The blood urea has a lognormal dstribution (Wootton and his

colieagues, 1951)
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In Table 11 are shown some values of the blood urea 1 relation to age The
Tange of vamaton s cansderable

TABLE NI
00D Urea OF NORMAL SUBJECTS IN RELATION T0 AGE

Lewis and Afvingt

Renbourn and Elfison*

(; fnzlrs) Mean 8 per cens range 80 per cent range
20-25 281 19-37 1537 .
@ 1942
80 2447
0-104 02 n-n

Afl vatues i gilitgrams per 100 mullshires The 80 per cent range comprises the middle 80 per cent of results on

Bk mates and females Difference’ Betwean e sexes not satsically sign Hicant (Renboutn and Elbison, 1957
TRoh Rmemaan mares (Lowes and AIIG. 1938)

Urea clearante test

whv wuu annouglh tue Diooa urea level vanes with the protein intake,
2 relatively iarge proportionate change in the intake causes a smaller proportionate
change i the blood urea

TABLE IV

EFfFeCT OF Ak ON THE UREA CLEARANCE TN NORMAL NORTH AMERICAN WHITE
ApuLr Mates {Lewis and dbang, 1938)

Age
Gearsy
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Gokhale (1941) for Indians 1n Bombay and of Kenney (1954) for West African
negroes

The uren ¢learance test repeated on the same subject may give results vanying
by as much as 50 per cent Only gross departures from the normal are significant,
and proper consideration must be given to other relevant factors On the whole,
the value of the nvestigation has been overated 1n the past

Flectrolytes and acid-base balance

The electrolyte levels of the serum 1n old age are substantially stmir to those
_prevailing 1n younger adults and the normal values appheble to young adults
can be used

The acid-base balance of the blood 1s well described by the Henderson-Hassel
balch equation, which relates the partial pressure of carbon dioxide i equilibrium
with the blood (p CO,), the total carbon dioxide content of the blood and the re
action (pH) of the blood Shock and Yiengst (1950) found that the pH declined
with advancing years (at 38°C the pH was 7 4 for subjects aged 20 to 29 years
and 7 368 for subjects aged 80 to 89 years), and the change was statisticalfy
significant They found no statistically significant changes i the pCO, and the
total carbon dioxide content of the blood, although the Henderson-Hasselbalch
equation would require compensatory changes

Plasma proteins

Olbrich (1948) suggested that the total serum protein level might vary with sex
and with age, but Albanese and his colleagues found no difference between young
and old (Albanese and lus colleagues, 1952) As far as the indvidual components
determincd by electrophoresis are concerned, the evidence 1s conflicting Albancse
and his colleagues found no sigmificant differences Bock (1948} obtained results 1n
agreement with Rafsky and lus colleagues (1952) who found a sigmficant fall
in the serum albumin concentration (from 60 3 per cent of the total protein at 15¢
19-25 years to 48 6 per cent at age 65-95 years) and a significant rise 1n the -
globulin {from 12 | per cent to 16 7 per cent for the same ages) The concentrations
of the o and y-globuhins rose, but the changes were not significant 1t 1s worth
noting that much of the lipoprotein moves electrophoretically with the 8 globulin
and the lipoprotem content of serum increases with age

Lipids

The lipids of serum constst of a number of different substances Techmical
methods for the separation and accurate analysis of some of the different fractions
are still lacking The lipoproteins have been studied by ultra centrifugation, and
the total cholesterol content can be determined by relatively simple chemcal
methods

Glazier and his colleagues (1954) found that four lipoprotein fractions of serum
studied with the ultra centrifuge all behaved stmilarly In men, the levels rose
with age to a maximum at about 50 years, then fell In women, the levels rose
hroughout life
' ]It ng\VCll established that the total serum chelesterol 1s lugher in oid people than
in young (Keys and his colleagues, 1950, Hobson, Jordan and Rosemnn, 1953)
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16105 111 men
TABLE V
Tate TotAL SeRud CHOLESTIROL T8 NoRMAL MeN AND WOMEN AGED OVER 60 YEARS
Mean 8Q per cent range 98 per cent range
M ~ - - 268 206-348 166432
Women - ~ 310 233410 186-517
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INTERPRETATION OF BIOCHEMICAL DATA IN THE ELDERLY

numerical result must be considered cnitically along with the other evidence; 1t 1s
at least as hable to be wrong.

TABLE VI
INCIDENCE OF ACHLORHYDRIA IN RELATION To AGE

Vanzant and Ins colleagues Polland
Age Incidence of Incudence of
(years) No. studied achlorly dria No studied achlorhy dria
(per cent) (per cent)
Males
20-39 732 30 156 32
40-59 918 120 172 122
.
60-69 259 231 s 4
Femalcs
20-39 639 77 110 64
40-59 598 155 118 18 6
60-69 196 276 32 218

Vanzant Alarez Evsterman Dunin and Berkson (1932) gave @ meal of arfowroot cookies and water Potland
4910 wnpected Busgamine
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CHAPTER 4

PSYCHOLOGICAL ASPECTS OF AGEING
A. T. WELFORD

SOME THEQRETICAL PROBLEMS

when the changes of performance are not for the better, but people ncline to 1t
also as a matter of scientific , 1t has been trad 1 to lay the burden
of proof upon those who would transfer responsibibty for any behawioural pheno-
menon from the periphery to central mechamsms of the bram.

We may well question whether the simple peripheral theory 1s wholly true—
clearly 1t 1s not—but when we attempt 1o prove our pomt we find the task is not at
all simple Insofar as the peripheral theory 1s true we may expect certain selatively
straghtfornard results 1t 1s und dable that the ble visual
acurty falls with age, or that the maximum wnstantaneous strength which can be

exerted by a group of muscles becomes less, but there may also be less direct
effects For instance faling streneth mas sac ) B A

man’s performance
of physicai effort S

of strength alone, bul requires also that other features of the constitution of the
organtsm be 1aken into account, In consequence, changes of method due to the

tnapient fadure of a penpheral organ may at first sight look fike an inteflectual
defect or a clumsiness m organizing actian

Changes in indindual Yinks of chain of mechanisms
Equally, however, we have to ber that perfe makes
ust of 2 whole chain of mechamsms sensory, central and motor, and that farlure
0: Earl:al farlure of any one hink n the ch o
ey

Ain will affars a1t

. - .

- st vl PO TWAY seeTh 0bvinws, Bat 1t 1s easy to
t:m:“lnodm rong conclusions when observing behaviour unless 1t 15 kept constantly

Cause of unchanged oxcrall pesformance
Further problems af serevae
10 o0 or more hinks
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SLOWING OF SENSORI MOTOR PERFORMANCE

stanistical sense There follows the very practical pamnt that performance of older
people may be severely lmtted 1 particular instances by relatnely invial causes
1n any pecformance the effects of experience and of other capacities more
direcily dependent upon the state of the physical orgamsm are intimately bound up
together For example, 1f experience 15 10 be apphied relevantly to any situation it
must be selected and controlted Thus, 1f 2 man musinterprets the situation con-
fronting hum and brings unsuitable expenence to bear it may not b easy for an
observer to decide whether this 1s due 10 the over potency of some particular past
experience, or 1o 2 fatlure of organic engi in the controlling mechamsm

A many-sided problem

The upshot of what has heen said so far 1s that 1n studying ageing we are denling
with a many sided problem We must not expect to be able to point to one single
{actor as the key to the understanding of all age changes Clearly several changes
are acting together and although in any indwidual case one may be cruaal, others
may become so if the situation alters even a very hittle  Eventually 1t may be
possitile 1o Yist a few factors of predominant smportance, bul the idenufication of
these and the prediction of behaviour by means of their assessment n sndividual
cases fies tn the future

The tumediate eflect of the progress 1n thaught and research which has brought
us to fhis pomt of view, has been the fragmentation of the field of ageing so that
the results of stndies made of older neodle 1t vanane tncke anmenr ta ~ata & €
they would have don
pretude to solid resear
What we shall do

appeat to be developinrg i current work, trying to indicate not only what 1s already
known, but also some of what remains 1o be discovered

SLOWING OF SENSORI MOTOR PERFORMANCE

Slowing of sensort motor
performance 15 ane of the most obvious and best
rsecbogmlcd changes that come wn mddie and oid age The classical work on the
ubject 15 that of Males (1931) who took a sertes of performance measures from
©

863 mem, women and chidren, with
oqual m miwee - L. g ages rangine from & to < o

o e
former -

hand 1 * " wugenn s ui Ane toretinger of Yus dominang
ctank ;“r“; 1:3 ;:Rc:nnga abuzz One of the latter type of task was turmng the
10 scconds The mu“m“h niss fomimg 5 anch encle as fast as possible for
rom the tacnias o lhs showed the reaction time measuse as almost the same
1 the speed of cragh, € eatly sivues and thereafier as lengtherung slowly Changes
ok turning began sooner snd were substantiaty freates
Reaction snd times

815 3t first sight a reasanaby althy orrect, inference (rom these re-
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PSYCHOLOGICAL ASPECTS OF AGEING

occurs There seem to be at least two possible ways m which this result may come
about One 15 that the mechanisms are 1n fact not being stretched to their liits
We often imagme that the level of our performer depends upon the efficiency
of all the mechamisms 1nvolved, but clearly this 1s not so Each mechamsm which
contributes to the performance must attain a certain minmmum level of functioning
if 1t 15 to play its part, but 1t need not attain more Thus the performance as a
whole will be limited not by the whole chain together but by one link only Some-
times this will be a function which 1s stretched to 1ts limts by the task being done,
but often 1t will be some standard set by the performance as *‘reasonble™ i
terms of s own personal and soctal background This kind of limitation by one
factor 1s well known 1n other scientific fields (Blackman, 1905) When 1t occurs
human performance, many changes of capacity with age, fatigue or other factors
will have little or no effect up to a point Beyond this point they will themselves set
a limut to performance which will show a functional dependence upon them

The second way m which this kind of result may occur 1s where the performance
15 so orgamzed that deficiencics in one respect can be compensated for by improve-
ments 1 another Indications of such compensation are contamed n several
experiments (Welford and his colleagues, 1951, Kay, 1955)

While both these ways may result in overall achievement bemg for a time un-
changed, their effects differ in that the first shows no chinge at all in performance
until the pont at which achievement begims to fall, while 1n the second case the
manner of performance may change some time before this pownt 1s reached, for
a time the same achievement may be attained but 1n a different way This hst
matter would seem to be of considerable importance n relatton to industrial
work, as will be discussed later It means that as a man gets older he may not show
a fall of performance at his job, but 1t may become morce and more of a strain
until eventually he breaks down or finds opportunity to change to a job making
less severe demands

Detailed analysis necessary

Sorting out the relative parts played by central and periphieral mechamisms 10
bringing about age changes demands, therefore, more panstaking analysts than
would at first sight appear necessary The same 1s truc 1f we try to distinguish
between the roles of, on the one hand, maturation and degeneration of the physicil
orgamsm, and on the other, the effects of expertence Clearly if the orgnnism 13
viewed as a piece of phystological machinery 1t degenerates from the early twenties
onwards As agamst tius, experience goes on accumulating throughout life, and
we might expect a man’s ability at any particular age to depend upon the balance
between these two types of factor Agam, however, such a view 1s unduly simple
Any particular task which taxes a man will do so by making a hugh demand cither
upon some particular department of expenence, or upon some function more
directly dependent upon the physical orgamsm Thus performance at any onc
particular tash will again be hmited by some one capacity and the exact level of
others will be rrclesant provided they attamn a certamn mimmum value The ca-
pacity which 1s Limiting and the mimmum values for others will, of course, iffer
from one tash to another, so that generalizations about the effects of experience or
of the state of the physical organism on human capacity are true only in n broid
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SLOWING OF SENSORI-MOTOR PERFORMANCE
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PSYCHOLOGICAL ASPECTS OF AGRING

or central mechanisms Mules himself suggested that this motor slowing mght b,
due not so much to a “‘defect 1n the mechanism but to a positive check on 1t—a
neural governor device protective of the mechanism™  He suggests that “‘the weight
of years may be mn large part neural mhibition-interference to action” (Mies,
1931) If this 1s true we should expect that 1n certain circumstances 1t would be pos
sible to overcome this inhibition and obtain motility measures as fugh for older
as for younger subjects Evidence from studies other than those of Miles confirm
this, at least up to a pont They also indicate, however, that the lack of change with
age m Miles® reaction ttme measure was a special case, and that i fact, 1t 1s 1
processes lying between the onset of a signal and the beginning of the responding
action, that 15 1 the reaction nme, that the main locus of slowing 1s to be found
Several investigators report greater changes of stmple reaction time than those
found by Miles (Ruger and Stoessiger, 1927, Bellis, 1933) As Norris and hus col
leagues (1953) point out, although speed of nerve conduction falls with age, this
can account for only about 4 per cent of the change of reaction time from the
thirties to eighties It seéms clear that the slowing must be 1n the sensory functions
or 1n the central processes which effect the transition from sense data and guide
movement a

Movement time

General theoretical considerations regarding continuous action make 1t likely
that the central processes concerned with the control and *‘monttoring’ of move-
ment do normally it the speed of action (Welford, 1952, Crossman, 1953
Fitts, 1954) The increasing importance of this with age 15 suggested by the work of
Birren and his colleagues (1954) who found a correlation which rosc with age
between writing speed and the obwiously central task of adding Some curly
experiments by the group to which the writer belongs provided observational
evidence 1n the same direction, but the first clear indication was 1n an experiment
by Szafran (1951) The subjects sat in a kind of cockptt surrounded by targets,
when a hght signal was given on a display panel facing them they had to move &
stylus from a point directly 1n front of them to the centre of the target indicated
The task had to be done first with full opportunity to sec the targets, then with
goggles which left the lights vistble but which completely obscured everything
else. The results of the experiment as a whole do not concern us here, but we may
note that the time taken between a display light coming on and the subject begimning
to move the stylus increased significantly from the twenties to the fiftes 1n both
conditions The actual time spent moving to the target showed a non sigmificant
ncrease on one condition and 1n the other a shght decrease The results are shown
1 Table VII We cannot be certam in tlus experiment whether these results are due
to the older subject being unable to mmtiate s movements more quickly, or
whether there 1s some tendency for older people to make sure where they are
going to move before they start whilst younger people tend to start a movement
quickly and then modify 1t as 1t proceeds, but both possialities are clearly raised

The evidence from this experiment may be questioned because the nstructions
did not specifically mention speed and the subjects may, therefore, not have been
working as fast as possible Further indications of the same kind arc, however,
given n a senal reaction cxperiment by Leonard (1952) 1n which this objection
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C i § The umes spent at the various turmng points and 1 moving between
them are shown in Fig 26 The movement times agan fall as far as the forues,
thereafter nsing @ hitle The stationary tines at the points where direction 1s
changed are on average level until the forties and then e, moderately to the
fifties and sharply to the sixties

Fi6 25 —The shaded area represents the possible
paths of movernent in Stngleton’s two-choice task
By courtesy of Singleton and British Journal of
Psrchology}
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PSYCHOLOGICAL ASPECTS OF AGEING

to the centre disc The pattern of results under both conditions was clear The
older subjects took substantially longer than the younger, but practically the whole
of the extra time was spent on the discs, where choices of where to move next
would normally be made The times spent actually moving were closely simtlar
for both younger and older groups The results are given in Table VIII

TABLE VIIT

MOVEMENT TIMES AND TIMES AT POINTS WHERE DIRFCTION IS CHANGED ~ MEAN
PER MOVEMENT IN SecONDS

Tume Time moving
on discs berneen dises
Light changing when indicated disc touched
Younger group 038 o3
Older group 079 031
Light changing when centre dise touched
Younger group 059 027
Older group 092 032
Separate of tion time and time

In order to confirm this result and to achieve a clear separation between reaction
time and movement time further experiments were carried out by Singleton (1954,
1955) The subject i the first of these sat facing a display of four Iight bulbs and
with a vertical lever between his knees The lever was made to move In slots
forward, back, left or right, each direction being indicated by one of the lights
on the display The task was that when one of the lights came on the subject had
to move the lever as fast as possible to the end of the appropriate slot and back
again If he moved 1n the correct direction the light went out as soon as he reached
the end of the slot and the next light came on as soon as he returned to the centre
The task was thus a serial one, each correct response bringing on the next signal
Each run continued until 64 correct responses had been completed

This arra made 1t possible to measure reaction time (that 1s, ime spent
at the centre) and movement time (that 1s, time to move out and back along the
slots) separately and very precisely The results of doing thus are shown n Fig 24
The centre times show a small but significant mcrease with age The movement
times show a slight fal/ to the fifties but an increase to the sixties 1t seems cler,
however, that this latter mcrease 1s due to the subjects n thewr sixties tending o
pause at the end of the slot before returning the actual movement as indcated by
the “‘moving out’” times shown on Fig 24 differs very little, and not sigmificantly,
with age

Singleton obtained the same pattern of results using a diflerent group of subjects
with a task where the lever could be moved in either of two directions but with a
more complex movement The pattern of movement 1s shown diagrammatically 1n
Fig 25, from C va J to etther El or E2 as indicated 1n the display, then back to
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PSYCHOLOGICAL ASPECTS OF AGEING

carried out 1s fast by the older subjects as by the younger The muddle portion
does show some slowine suggesting that with movements of larger extent than
those tn Singleton s former experiments some slowing of movement 1self may
contribute to the longer tme taken by older subjects Once agamn we see from
Fig 27 a sharp rise 1n the time spent by the sixties at the end powt where the
direction of movement 1s changed Why there should be this consistent tendency
for the oldest subjects to take a long time chinging direction 15 not clear Part of
the reason may fie 1n the fact that their actions appear Jerhy n other words
they are using the end stops to arrest their movements This 1s not a complete
explanation however because the same delay when changing direction was evident

121
10
T o= MDOLE HALF
?14 o8 P —“ FIRST QUARTER
E \,— = Fig 77 —Component times of a
¢ s mple movement Mean t mes
(SEC:OS‘ ——i::\ / LAST QuARTER per movement (By co rtexs of
——— END PO NT & ngleton and Messrs Liing
/ stone)
04 L
02[-
e
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AGE

in Leonard s experiment where there were no end stops and the movement was
free  Further research would seem to be needed
These expeniments do not indicate conclusively whether the increase :n stationary
time (such as centre tme 11 Singleton s four choice experiment) 1s due to older
subjects taking longer 0 mitiate choice reactions or to some after effect of move
ment being of longer duration n older people The latter possibility 1s rendered
unlikely however by the results of further expeniments by Szafran which will be
described later It seems reasonably clear that i continuous sensor: motor tasks
wvolving short light movements ltmuts of speed for older people are set more by
slowing of sensory processes or central control than n the 1ctual execution of the
movements themselves
The apparent discrepancy between these results and those of Miles would seem
to lie 1n two facts Farst that when reaction times are measured in the way Miles
took them much of the work of reacting can be done 1n antcipation of the
actual sigal and 1s thus not measured in the reaction time This 1s not so
seral reaction tasks which thus give a more accurate picture of the ume t1ken by
76
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for thexr equwvalent) of action before the subject, or 1 other words that the rate
of gatn of *iformation” (10 the mformauon theary sease of the wotd) 15 a con-
stant, at least for any one class of matenal Expenments by Fitts (1959) base
shown that Hiek's (1952) law approumately holds for simple hand and arm
movements over distances of 2-16 inches The timsz taken by back and forty
MOVEMEnts betwetn twp 118ets way proporhionat 1 the oganthm of she sane
Between twice the length of the movement ard the width of the targets 1t seems on
1he expenimental evidence at least plausible to suggest that many age changes of
performance were due to (s rate of gain becoming lower with age. If so, we
should expect that i choice reaction and sorting tasks the time wken by oldes

subjects would be greater by a constant prepornon than that taken by younger
subjects

Mavement umes bermeen 1orgers

Welford gbtatned umes for moving back aad facth between two targels
enher 1 inch of 2 inches 1 diameter and either | foat ot 2 feet apant. Table X
shows that thiete s o proporubnate tncrease af (me taken Between the iwenties
and forttes which 15 the same for different target stzes at either one distance. The
inerease 1, however, not propottianate between these ages for different distances,
aad departs widely from proportionality between the tyenties and thirtiss ’

TABLE 1X
MOVEMENT Tites BriweeN TarGers. WELFORD'S DATA
Phkdseiy MEAN PrR Moveme~T tv

R

. 8 moverents 2 morements
——— - - P,
1° targets Y sorgetr 2* ymgets t* targers

Tocnues o - 0137

P2 ey - o 285 o

ofties. -~ 035z o

0 5!

Proportional werpases ’

Tuentics/Thurtses
Twenties|Foryes - 1z



PSYCHOLOGICAL ASPECTS OF AGEING

Card-sorting e\perment

Clearer evidence ngainst proportionality 1s contamned mn a card-sorting ex-
penment by Szaftan The cards had to be sorted into two or more categones as
shown i Table X The condition of *“no-choice’ was obtamed by pre arranging
the pack with two categores alternately so that the subject hnew what was coming
and did not have any real choices to make while he was sorting This *‘no-chowce™
category provides a measure of the time taken to perform the actunl sorting
movements uncomplicated by having to make chosces

TABLE X\

TIMES TO SORT CaRDS INTO DIfFERENT NUMBERS OF CATEGORIES SZAFRAN § DATA
MEeanN PER CARD IN SECONDS

Degree of choree
0 2 4 8
Age ranges
Twenties and thirties 049 085 11 145
Forties and fifties  — Q51 G 95 115 ts
Sisties and seventies - 0 59 12 145 175
Dufferences
bea - - - - - - 002 01 005 005
- - - - - - 01 035 035 03

As 15 not unexpected from Leonard's and Singleton’s experiments, the time
taken for the *‘no-choice’ category differs httle with age The age difference for
two choices 15 very much greater Age differences for lugher degrees of choice are
not, however, greater mn proportion, but surprsingly, of about the same absolute
magmtude as those for two choices

Szafran’s results do, 1n fact, agree with those of Birren and Botwinick (1951)
and Birren and Jus colleagues (1952) who found that the largest proportionate age
difference of time taken at adding tasks occurred with the shortest tashs, beng
greatest for adding two digats and becomung steadily less as the number of digits
was mcreased Care was taken to remove the possible mfluence of writing speed
upon ths result

It 15 premature to draw any definite conclusions from these cxperiments, but
they suggest that slowness with age may n some cases be due to a factor which1s
associated with ettker decision or choice, or the initiatton of action and 1s the same
whatever its compleuty, What 1s done dunng the extra time we do not know, but
one possibility 1s that 1t represents a sift from cogmitine activity to the taking of
action In other words, 1t may represent onc aspect of a general tendency to re-
quire extra time as onc gets older to adjust one's *‘set * or to shift from one actton
to another howeser small the change wnohed may be The slowness shown by
Singleton’s oldest subjects in changing direction of movement may be another
aspect of this tendency

From the practical standpomnt these results, 1f not due to some artefct or
error of samphing, have the surpnsing implication that older people may be least
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slow, as compared with younger, at tasks involving somewhat elaborate choices,

Everyday experience does, perhaps, furnish evidence which lends some support to
this view.,

Effects of advance information and pacing

We mght expect, following the results of these expeniments, that older people
would benefit more than younger from being able 1o sce signals ahead of the time
at which they haye o react to them, so that they have plenty of time to observe
them and form their responding actions

Some evidence that this 15 50 15 provided by an experiment in which the subjects
were tequred to “‘dnve’ a ballpoint pen along a track by means of a steering
wheel The wheel moved the pen on a carnage 1o and fro across a strip of
recording paper which carned an yrregular wavy track, The paper was sct
perpendicular 10 the subject’s line of sight and was pulled dowanards pasta window
11 which the pomt of contact of the traching pen could be seen. A shutter cauld be
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rased or lowered to reveal more or less of the track before 1t reached the powmt
where st passed the pen When the track 1s moving fast, as 1t was 1n this expenment,
the amount of movement of the subject’s wheel seems to be a sensttine indicator
of how well he 1s tracking, a breakdown being shown by a reduction in the amount
of movement, due not to omusston of some of the required *‘swings'’, but to their
being smaller than they ought to be Scores showing the relation of amount of
movement to amount of preview are shown in Fig 28 It will be seen that with
ncreasing preview the scores for each age group nise to something near a myumum
and then remam flat except for minor vamations The pomt at which this nse
ce1ses and the near-maximum is reached vanes with age from a 0 2 second
preview among the twenties to 0 5 second preview 1n the sixties

Pacing

The maximum performance shown in Fig 28 falls markedly with age All the
subjects 1n this experiment did also two runs, one With no preview and one with
preview for 3 scconds, at rather less than half the speed The scores at this lower
speed showed very much less change with age

Such a result 1s understandable, because a traching task hike this 1s **paced”
the same sense as a conveyor belt may pace factory work Each turn of the track
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Fic 29 —Relations between speed preview and performance at a tracking task (2} without
preview (b) with preview of at feast | sccond

has to be reacted to as 1t comes, and 1f 1t s not dealt with in ime the opportumty
for doing so does not recur If the pace 1s raised 1t will eventually cause brenkdown
of even the quickest performance, and 1f people become slower for any reason
at all as they get older, the breakdown point will come at a lm\f‘r speed To view
the matter another way, a fixed tme allowance which 1s **tight™ will have more
effect on older than on younger people
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10n times and movement himes vary from moment to moment so lha} it

v\cR ;\filihe tumes for individual cycles of a repetitive task we obt‘mn_ a'fhsmb\.mon
with 3 **hump* around the average performance time and with *“tails’ ol“ quicker
and slowet cyele tumes 1€ each eycle has to be performed within a nigldly pre-
scnbed time, part of the long tail is bikely to lead to errors. As the speed of the
1ask 1 rassed and the cycle time 15 shortened more and more of the tail m‘\} fall
outside the presenbed himst, unless the subject can n some way “'drav ™ the
long tume This he might be able to do by makmg his performance more hasty or
perfunctory, a course ikely to mmparr accuracy. .
Tha affants oF AR - R

Tnn cnwes & hepsbe s tha s s 11 .

WUy 03 Lie sieenng Wheel still have to be executed at stncily determined Limgs,
the preview pves some fatitude to the perceptual and central processes, so that
A they are siow at one moment they have a chance of making up time later,
Paced work i industry —There 15 some evidence that tasks in factories paced 1n
this way are unfavourable to older people especially when the pacing 1s combimned
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o show as a fall
o ) ‘women 10 seck

wpeiauons mohing

- Moves with age o maves with age
th pacing and contun
WHEE I !

s : ’

R iyt | © '

actunty nor pacwg. " Lo 209 o ”
B U R
Sumlar evidence 15 Bveama

ey work gie o E study by Richardson
they became older, es;

“the ot vponna Pecially after the age of 56
used by the men 1at

component of ght or lighs
and the distabutyo
Tog

Years Richardson states that
SViened, was (the) opportuny

er work, «s these terms were

1 of et paaes 1y 10 control the pace of work

13



PSYCHOLOGICAL ASPECTS OF AGEING

raised or lowered to reveal more or less of the track before 1t reached the pomnt
where 1t passed the pen When the track 1s moving fast, as 1t was in this expeniment,
the amount of movement of the subject’s wheel seems to be a sensitnve indicator
of how well he 1s tracking, a breakdown being shown by a reduction 1a the amount
of movement, due not to omission of some of the required “swings”, but to their
being smaller than they ought to be Scores showing the relation of amount of
movement to amount of preview are shown in Fig 28 It will be seen that with
increasing preview the scores for each age group rise to something near a maxuimum
and then remain flat except for nunor vanations The pomnt at which this nse
ccases and the near-maximum 1s reached varnies with age from a 0 2 sccond
preview among the twenties to 0 5 second preview in the sixties

Pacing

The maximum performance shown 1n Fig 2§ falls markedly with age All the
subjects in this experiment did also two runs, one with no preview and one with
previcw for 3 scconds, at rather less than half the speed The scores at this lower
speed showed very much less change with age

Such a result 1s understandable, because a tracking fash hike this 1s “paced™
the same sense as a conveyor belt may pace factory work Each turn of the trach
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Na 29 —Relations between speed preview and performance at a tracking fask  (a) without
preview, (D) with preview of at least 1 second

has to be reacted to as 1t comes, and 1f 1t1s not dealt with 1n time the opportunity
for downg so does not recur If the pace ts ratsed 1t will eventunlly cuse breakdown
of even the quickest performance and if people become slower for any reison
at all as they get older, the bretkdown point will come 1t a 10\\1:‘{ speed To view
the matter another way, & fixed time allowance which s * tight will have more
elfect on older than on younger people
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PERCEPTION

entirely a matter of the tesoluing power of the eye we might expect to find a thresh-
old above which discnmination was possible and below which 3t was not, Weston's
experiment 15 not entirely straghtforward to interpret because both time and eeror
scores were affected by the varables he studied and we cannol be sure how much
time should be regarded s equivalent 1o any gven sumber of errors Insofar as
slowness did oceur, however, and did mcrease with age we may W it ash what was
Ats natare and how the extra time was spent, No certain answer ¢an be given to this
question as 1 15 one Which studies of viston have largely avarded facing We may,
however, 1n relanon 1o age note two facts Firstly, there »s the well-confirmed
finding that the critical flicker frequency~—that 15 the speed at which **on™ and
“oft™ 1n @ conlinuous sehies can be disenmmated—falls with age (sce Brozeh
Lo [P . . 3
Vo .
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The performance of older people at paced work in industry 1s a matter that
would repay a great deat of further study In particular, 1t would be valuable to
discover how far oldercmployees could be helped by “‘buffering™ so that they would
be able to compensate for momentary slowness We want also to be able to answer
the fundamental question of how far a man’s performance under paced conditions
can be predicted from his performance unpaced Is st simply that the tail of his
distribution of responses 15 cut off ? Or do other factors enter to change the niture
of performance, and do these other factors change with age?

PERCEPTION

An important experiment by Weston (1949) indicates that loss of visual acuity with
age may be more severe than 1s revealed by the tests commonly used by ophthal-
mologsts

He gave a group of subjects, with ages ranguag from about 20 to 45 jeurs,
sheets of Landolt rings with instructions to cancel with a pencil each one having
the break in a certamn direction The nings were of three different sizes, having
gaps subtending 4 5, 3and 1 5 minutes, and of four different contrasts, 0 97,0 56,
0 39and 0 28, all on different sheets They were presented at six different illumuna-
tions ranging from 0 5 Im/fi2 to 512 Im/fti? Measures taken were the number of
rings correctly cancelled 1n a given time and the number of errors made, usually
omussions Allowance was made for the ime taken by the motor part of the task
as opposed to the visual discrimination part by deducting the ime taken to deal
with sheets of rings where those to be cancelled were clearly marked in red thus
requiring no fine visual discrimination

The twelve subjects were all able to read the Jacger 1 test type for near vision,
correcting glasses being worn if necessary, and were closcly ssmitar for far vision
on Snellen charts Therc was thus equality between the ages and adequacy at all
ages on these tests of visual acuity Nevertheless, performances at cancelling
the Landolt rings showed a definite fall with age even for the largest rings with the
best contrast at the hughest (luminations Smaller size of ring, poorer contrast or
lower illumimation ¢ch singly made somz difference to performance which in-
creased with age In combinauon, therr effects inereased sharply from small difler-
cnees among the youngest subjects to profound declines among the oldest

Weston points out that from these results 1t would appear that although fugh
levels of illumination can bring closer together the performances of younger
and older people on fine visual tasks there would seem to be no level of tllumuination
at which they could be made equal He discusses his results n the light of previous
work on visual acuity, and notes that the declines shown by his subjects on a imed
task are much greater than on the untimed tasks used previously Since the times
he used already made allowance for the actual actions of cancelling, the lengihening
with age of time taken must 1mrly a slowing somewhere within the processes
concerned with vision and perception

Speed and visual acuity
The question of speed which this expeniment brings nto the ficld of visul
acuity measurement raises difficult theoretical ssues I loss of visual acuity were
82
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entirely a matter of the resolving power of the eye we might expect 10 find a thresh-
old above which discrimination was possible and below which it was not Weston's
expenment 15 not entirely strmghiforward to interpret becanse both ime and error
scores were affected by the vanables he studied and we cannot be sure how much
tme should be regarded as equivalent to any given number of errors Insofar as
slowness did occur, however, and did merease with age we may well ask what was
¢ mnr amndhe ‘ 1.
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expect that 1n compensation for deficiencies of ths kind older people would tend
to seek stronger “'signals” from their environment, by taking steps erther to rawse
the level of data from the senses they are primanly using, or to supplement data
from one sense by that from others Szafran (sec Welford and his colleagues, 1951)
observed this tendency 1n subjects over the age of about 30 years i that they looked
at what they were doing more frequently than did younger subjects He has
followed this up n further work, especially the experiment mentioned 1n the
previous section (Szafran, 1951) where the subject was required to aim at the centres
of targets erther with full vision or while wearing goggles which hid them from view
Older subjects found the task with the goggles impossible unless they had previous
experience of 1t without goggles, and even then they tended to turn their whole
body as 1f 1n an attempt to locate the target more accurately with the help of kin-
aesthetic data The precise interpretation of this work 1s, however, not easy and
that placed upon 1t here may well be unduly simple A fuller summary and
discussion of 1t 1s given by Szafran (1955)

Mare complex perception

Weston’s experiment was concerned with perception 1n a task where the mafenaf
was simple and the limutations lay i the strictly visual demands We turn now to
experiments which have attempted to study more complex materinl and to lay
more stress on perceptual demands

Identify ng mcomplete prctures

Verville and Cameron (1946) presented subjects with incomplete pictures con-
sisting of disconnected patches which, when viewed as a whole and with the g1ps
filled 1 by the subject’s imagwnation, could be seen as objects Each picture
was projected onto a screen and shown until 1t was named correctly, when 1t was
switched off They found clearly marked differences between a group of college
students from 16 to 23 years of age and a group of adults from 35 to 56 years of
age, n the time taken to 1dentify pictures correctly Part of the difficulty of the
older subjects seemed to be that each picture tended to produce a “‘set’* towards
the next Thus, *‘some subjects after correctly sdentifying the first picturc as a
frog, continued to name ammals for one or more succceding pretures” Verville
and Cameron note there were considerable age differences n the case with which
prrticular pictures could be identified

They also pont out that there was a difference of attitude to the experiment
between older and younger subjects, the former tending to be more apprehensive
about their ability, especially 1f they considered the experiment to be a test of
ntelligence This 1s a frequent finding (Welford and his colleagues, 1951), and 1s
relevant to the objection sometimes rased to psychological studies of older people
that they are not willing to try their best at the tasks gien them The evidence
scems almost always to be that the reverse 1s true, 1t may be difficult to persuade
older people to subject themselves to an experiment atall, but if they do they almost
always try their best If unequal motivation betw cen younger and older may aflect
resulls, 1t 1s over-motivation and not under-motivation among the older subjects
that usually needs to be considered
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was not tried agan The pretures maoved at 1 inch per second and were about
chh;: r}ex;i}llls of this expeniment are shown in Fig 30 Older and younger subjects
were simitar 1 their achievements with the ssimplest designs (a) and the sithouettes
(¢) showed a little more difference with the sihouettes (b) and very marhed

differences with the Iine drawmngs (d}

The experument was repeated using bine drawings only, with tso groups of
- A1 4a Aatarmine the pomt at which the
ties gave fairly similar
. and another decline to
the sixties The two groups differed 1n equcausiia aiw wecupational status and 1t
* *amse sn the oronn which was hugher tn these respeets
the lowes
- uch larget

of tests by
Pacaud (1955) She found clear differences with equCAuON 1t wses ui anteltectual

memory and learnung functions but i each case the difference between educationa
levels erther was the same among both younger and older, or a large differenct
among younger subjects was reduced among older Pacaud found that difference
between educational levels at sensort motor tasks was smatl in all the age range
she studied

The same mfuence of *set’ noted by Verviile and Cameron could be seer
among Wallace s subjects, who 1 addition showed a tendency to repeat for an
one duplay previous mcorrect dentifications even though they had been 10}
these were wrong The results are n this respect closely 1n line with those of Ka
{1951) using a learming task in which older subjects showed a striking tendency t

vepeat exrors which they had been shown to be wrong The tendency in Wallace
expenments was, however,

L Ot qunte consistently related to age, and the extent t

which the repetition of errors 15 1o he rega c
rded as a pheno:

further consideration i P menon of ageng e

A series of control expenments b

Y Wallace indicated that difficulty of integraty

\};:I rmnl:n:\\ presented senally i tume may have been part of the cause of \hflow

performance of the older subjects, but could not be the sole explanation If
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had been, the difference between younger and older should have disappeared
when the pictures were shown, each in its entirety, in a tachistoscope. Under these
conditions marked age differences remained. It appeared that both total time
for which a picture was seen and amount seen at once were important, and that
if the pictures were seen whole for a sufficient time the oldest subjects could
identify them all correctly.
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Fic 30 —Perception of different types of matenal Wallace's data Cumulative percentages of
displays correctly fied after D are plotted

Filled circles —
Qpen circles ~
Dotted lines -
Short dashed Iines
Long-dashed lincs
Continuous lines

subjects In twenties

subjects in sixties and seventies
simple geometnical figures (a)
block figures (b)
representattonal silhouettes (c)
pictonnd line drawings (d)

Wallace’s results are consistent with, although they do not defimtely prave, the
theory that older people take longer to extract data from a display On this theory
the importance of viewing time 1§ obvious. The importance of secing the display
whote lics tn the fact that the better ““articulation®” of the display when 1t can be
viewed all together enables certain details to be neglected and thus reduces the
amount of imformaton required to idennfy u correctly.

The fact that these displays could all be identified without difficulty when seen
whole for a sufficient length of time means that the lower performance of the
older subjects was not due to poorer visual acuity z:s measured by the uill:l tests
It could however have been, at least partly, a 1on of the same y

86




RELATIONS BETWEEN DISPLAY AND CONTROL

as that shown by Weston®s experiment The age differences n Wallace’s cases
seem, however, 10 be rather large to be accounted for entirely in this way

As regards more stactly perceptual factors, slowness of recognition could be due
to difficulty in selecting from among categones of dentification which fie within
the subject’s repertorre Without farther evidence 1t 15 not posaible 10 say whether
thus defhiculty (if st accues) lies i some faslure of the subjeet’s * selection mechamsm™
or whether 1t 1s due to the effects of nereased expenience A wder range of ex-
penience would mean fmore possible categories of 1dentification and therefore a
greater task to arrive at any pacticutar one (Hick, 1952) Alternatnely, an experience
1n which some tems were more frequent than others would be likely to make

siower the identfication of al} sems other than these {Crossman, 1953, Hyman,
1953}

TABLE Xy
NUMBERS OF WORDS WRITTEN iv 2 MNUTEs  Examprs FROM BiRren (1955)

Age rangs

{160 [ 2029 | 3039 l 4049 | 5059 | 60-69 l 7019 | 80-g9

Words beginming
with C ~ 207 20 252 e 160 84 56 56
Writng speed 4572 80 471 380 294 20 165 152
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exists between particular signals and actions With many machine tools and other
devices thes 1s not so, and the direction, form and force of actions may bear only
indirect or symbolic relations to the signals 1n the display and to the effects the
actions produce In this latter case 1t would appear that some intervemng step
mvolving chosce or judgement has been nserted between the perception of the
display and the taking of action There seems to be good evidence that at least
some types of situation where such intervening steps have to be taken are relatnely
more difficult for older than they are for younger people

One example of this indirect relationship 15 given by tasks such as that of Ruch
(1934) who compared performances on a pursuit rotor when seen dircctly and via
a mirror Subjects were required to keep a stylus within a small area on a re
volving turntable The performance of subjects fell off between the teens and
seventies much more with the mirror than on the straightfornard tash  Similar
results were obtamed by Szafran for throwing at a target seen only mn a mirror
accuracy of throwing fell from the teens, twenties and thirties to the forties and
agamn to the fifties (Welford and his colleagues, 1951)

The step sequired an mirror tasks 1s a spanal transposition which has to be made
mentally 1n order to relate display to action, and results simslar to those obtaned
with a mirror have been found by Szafran (1955) in other conditions where
spatial transposttions have to be made For one of these the subject sat at 1 table
having two levels On the upper level were several numbered discs at varying
distances from one disc designated as the starting position This Iatter was indicated
by a projection which the subject could fecl on the lower level immediately below
the disc on the upper The task was to move the hand from the starting position
to posttions judged to be directly below the various numbered discs The subjeet’s
hand and arm were hidden from view so that the movements had to be mide
without the guidance of viston Subjects of varying ages from the twenties to the
sixties showed no differences m their accuracy of carrying out this task  When,
however, the same horizontal arm movements were required to the same displiy
placed vertically, performance fell with age The need to make a transposition
between the display and the arm movement seemed to have introduced a difliculty
which increased as the subjects became older The difficulty mn these ¢ises mny
reasonably be linked with deficiencies 16 the older subjects® spaal frame of
reference such as was suggested by Szafran’s experiment on aiming with a stylus

1951)
t Effects of intervening steps involving both simple spatial and symbolic trans-
formations are shown 1n experiments by Kay (1954, 1955) Subjects were confronted
with 2 box containing a row of twclve small light bulbs, and another box containing
a corresponding row of twelve morse keys One of the lights was on, and by
pressing one of the keys the subject could put ttout whereupon another would come
on, and could be put out by pressing a different key and so on

For onc expertment (Kay, 1955) the keys and hights were connccted so that the
correct hey was always the one immediately below the hight which was on The
task was to make 30 correct moves at whatever tempo the subject destred It was
given under three conditions (1) with the Iights directly above the keys (2} with
the lights 3 feet behind the heys, and (3) the box contamming the hight bulbs was
turned end to end, still at 3 feet distance
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“The tmes taken and exrors made by the vanous age groups at this task are sho\(vn
in Table XITT In the (a) condition there was a small but fauly consistent rise
with aee in time taken Condiuon (b) shows a substantial nise of time 1n the two
oldest age groups coupled with a fall in the number of errors The greater difficuity
presented by condition (&) 15 shown by the fact that boih twmes and ‘errors
increased for atl age groups and the nse of time taken by the oldest groups occurred
with no corresponding fall 1n errors

TABLE X1t

Tives AND ERRORS AT A SPaTIAL TRANSPOSTIION TAsK  DaTa rrOM Kav {1955)
Means Prr SUmITCT PR Ruw oF 30 Responses

Cordition
Age range a b A
[Tumes i secands

1524 23 384 759
2534 239 371 865
3544 34 e %6
4554 243 376 859
5561 55 28 92 9
65-72 %9 4TS 126 7
15-24 0 S 91
Bu ¢ 42 101
5-44 0 3a 83
455 8 13 106
Pyl ¢ 35 78
5572 [} 23 82

1t seemed clear that the younger subjects were,

sacrificing accuracy for speed, whil
OppOsite Thic tasdn- speed, whilst the older suby

noted two - -
fairly com
which are

cancentrate wu sLcuracy is compulsive and how far it can

s not known 1t would seem clear)
ly 1o be anot
il:gge's.zed'b) the resuits of ather experimente E:tigw-or

especially in condition ®).
jects were fendine tn dn 1ha

4 svr wll peopte 1o
be abandoned at will
the care and caunon

- LUl oy
transformation

three further conmnons wath the 204100 of am indey corg ords Was used under

an tnde;
o % vard carrying the numbers
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1-12 (one for each key/light pair) 1n random order The subjects were guen the
following 1nstructions
(1) Think of the lights as being numbered 1 to 12 from the left
(2) When a light comes on decide which number 1t 15
(3) Find that number on the card
(4) The correct key to hit 1s the key i line with the number on the card

The different conditions concerned the position of the index card In condition
(1) 1t was immediately above the keys, in condition (11) half way between the heys
and the lights, and 1n condition (1) immediately under the lights The layout of
apparatus for conditions {1) and () 1s shown n Fig 31

TABLE X1V
TIMES AND ERRORS AT A TASK INVOLVING BOTH SPATIAL TRANSPOSITION AND SYMBOLIC
TRANSTORMATION DATA FROM KAy (1954) MEANS PER SUBJECT PER Run OF
20 RESPONSES

Age range Condition (1) Condition (1) Comhition (1)
Times in scconds
15-24 56 4 70 8 848
25 34 542 mn7 e
35-44 62 0 857 1371
45-54 641 96 3 1747
55-64 737 124 8 2293
65-72 847 198 7 4453
Total errors
15-24 12 29 40
25-34 13 32 85
5-44 26 45 136
45-54 26 85 235
5-64 36 73 336
65~72 3t 150 479
Errors of a »pe reducing condition () to condition (1)
15-24 06 02 1o
25-34 038 07 18
3544 05 03 44
45-54 03 17 76
55-64 02 17 1ne
65-72 04 0 156
Lrrors of a type reducing task to that of condition (b) of precedin,
experiment
1524 [ os 13
2534 03 ‘ 07 I 29
543 0s ( 07 50
45 54 04 22 | 85
55-64 04 21 14
65-72 [ I 52 26

The instructions applied equally to all three conditions, yet, surprisingly, these
differed greatly 1 difficulty The times taken and total errors made for ¢ich
condition by the different age ranges are sct out in Table XIV The symbolic
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transformation ivolved m numbering the hights and finding the number on the
card clearly added, i all age groups, to the difficuity of the task compared with
that m the previous expenment The changes with age were greater and more
consistent, and both fimes and errofs rose proportionately more with age as the
difficulty increased

The reason for condition (i) being more difficult than (1) would appzar to he
10 the fact that (5) does not require the subject to align across a gap The gap in
(1) between the ights and the keys 1s crossed by the use of the number taken from
the lights and found on the sndex card With condition () the subyect has not only
to find the aumber on the card but having done so to align across the gap to the

' -

ta oz

either of these drate steps taken sep but very great indeed when
both were requited together Addng one difficulty 10 another appears 1o produce
a degree of change with age in performance far greater than would have been
predicted from the study of etther difficulty on its own

Cowprmion § Conpirion 3
Fos non A (D splay) Portoa2(D sphay}
D = oy
—_— am-x-xmm fodex Card
l 3
Todes Card — 35 i
Kers Pasuo T
P s b Posuonz Keys

(Control)

Fic 31 —Layout of g
pparatus 1n Kay s (1954
Quarerly Journaf of si,?,i,},,:,,‘,ﬁ;’}’;}"{‘“ “?) courtesy of Kay and

An analysis gven in Tabl
e X1V, of rada o
mereasiag with both difficulty and -,.,,.‘&,e errors .

“ el un g = a0 PIES 1€ keY TorTe:
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hat thyg mmp}ﬁi 1 x\:\hxch Was on witho od Th:rz 150 g’ress the key
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f3ther 1o be one \.:; 1 which olde hberate on the subects’ part, it \\s:ﬁ!gde:g:;

hich 35 100 difficult for them ¥ people may unconseiously react to a taks
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ORGANIZATION OF DATA

The concept, put forward m the previous section, of intermedinte steps occurring
between signal and response 15 simmfar, on a shorter ttme scale, to the analysis of
thinking and problem solving as a stepwise process by Bartlett (1950) Recent
experiments have indicated that the changes of performance with age at cenmn
problem-solving tasks do 1 many ways follow the same pattern The essentint
feature of all these tasks 1s that the subject has been required to orgamze a number
of different pieces of data togcther i order to answer certan predetermined
questions or to arrive at a specified end result They have thus been alin to what
Bartlett has called interpolative rather than extrapolative thinking

® @ ®
®
e S o ®

FiG 32 —Example of a set of patterns used n Schonfield's experiment

A fauly simple example of this kind of task 1s one devised by Schonfield and
uscd by him and Shooter The subjects were presented with an appafates hiving a
number of hinged flaps about 3 inches square which conld be rmsed to reven)
patterns of black dots 1 one or more of five possibic positions There were four
serics of four problems wvolving 2, 3, 4 and § patterns respectively An example
1s given in Fig 32 The task was to discover, by rmsing the flaps one at a time,
w which of the posstions (if any) a dot occurred only once Thus tn the cxample
shown the correct answer would be ““top right of pattern 2 (second from left) and

centre of pattern 3"

TABLE \V

Tives AND Nuspers oF CRRORS MADE N A PERCEETDAL TASK {PER St BTCT PR SIT OF
16 PRORLEMS) SCHOSEIELD S AND SHOOTER § DATA

Age group 18-29 30-39 40-49 50 59 0 71
Times in seconds 264 369 410 4n 415
Frrors 198 43 194 ! 243 270

The errors include both those of comnusston and of omission that 1s both incorrect wentifica
nons and fulures 10 iennly

Fable XV shows for subjects m ¢ach decade from the twenties 10 the sicties the
times spent and the errors made for all 16 problems taken together The times fise
age, although the differences after the fortics are very small The
€ twenties to the thirties and thereafter nse steadily  Overall

92
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nd thirties 1s difficult
commaricon between the performances of the twenties & Hrties 15 Ao

| PLOVICIL 511 sbisas o s wpe

sons between performances at the difterent sizes v

Evidence on this matter 15, however, contamed 1n the results of an e(pcnmcn:’ llay
Clay (1954) using a more complex problem solving task Subjects were rcqunged 0
place numbered wvorine counters tn the squares of chequer-boards so as to add up

13
Fic 33—Example of a chegues board used 1 Clay's (1959 12
experment (B cotrtesv of Clay and The Britush Journal of
Psychology) 1
10
Bluinfio

to gven marginat totals Four boards were used 3x3,4x4, X5, and 6x6 The
4x4 board 15 shown m Fig 33 Sixteen subjects under the age of 25 years and
sixteen over S5 years attempted each of the boards, 128 subjects 1n all Table XVI
sets out the average times taken, the numbers of subjects attaiming a correct
solution, and the average numbers of counters changed during the course of the
task (that 15 corrections made} On the s;implest problem the two age groups gave

TABLE XVI

Tives NUMBERS ATTAINING CORRECT SOLUTION AND ALTERATIONS MADE N A
PROBLEM SOLVING Task  DaTa rrom Crav (1954)

St.e of problem
Aegow | 3 J ax4 | sxs | 6x6

Times in seconds  Mean per subject

1’82 253 256 887 1007

$5-78 241 681 ‘ 579 ‘ 1166
Numbers (out of 16) attarmng correct solution

1924 15 15 1 12

5518 14 1 7 5
Humbers of alterations made. Meanpor subrect

182 24 3 ER I R T

5578 us 259 01 1’7
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very similar performances, but as the size of chequer board became greater there
were clear signs of increasing difficulty for the older subjects Thus with the 434
problem they took longer time and made somewhat mote corrections With the
5% 5 problem there were signs that some subjects were giving up the task, times
and corrections fell, and so also did the number of subjects attatning a correct
solution It seemed as 1f the older subjects at this task had lowered their standard
of accuracy and by doing so achieved an *“acceptable’” result 1n less uime and with
less corrections With the 6x 6 problem the number of subjeets attaming a correct
solution was still low, but the times and numbers of corrections rose agun This
result would seem to indicate that an attempt was being made to muntun, by
means of extra time and correction for errors, a standard of accuracy similar to
that set by the subjects on the 5% 5 problem

Clay wndicates 1n her paper the nature of the errors remaining m the subjects’
solutions Those charactenistic of the more complex problems were such that they
could not be corrected by a sumple interchange of two counters, but requireda
more elaborate senes of moves Some of the older subjects showed a tendency to
concentrate on one dimension (rows or columns) and to neglect the other, or t0 be
content to fimish only some rows and columns recogmzing that thetr solutions were
mcorrect and mcomplete, but feeling they had done all they could

Maintenance of accuracy

The picture drawn by these experiments of the relationship between performance
and age with increasing difficulty of task is thus that, up to a point, accuracy s

ed by the exp ¢ of extra care and effort as shown by longer ime or

more correction for erfors There comes a level of difficulty however, where
accuracy can no longer be mamtained When tlus happens the subjects sct 1 lower
standard of accuracy which again they strive to mamtun 1n the fce of further
mcreases of difficulty The break in the mamntenance of accuracy comes at a pro-
gressively earlier age as the level of the difficulty of the task 1s rused, and ata
progressively lower level of difficulty as the age of the subjeets 15 rused

Why mercasing size of problem in Clay’s experiment should bring ncrensing
difficulty with age 15 not clear A number of control expeniments by Clay indieate
that the fall with age m performance at adding found by Birren and Botwinich
(1951) and by Birren and his colleagues (1954} was not a myor factor  Thus older
subjects had lntle difficulty sn placing 50 counters to add up to row tot1ls on one
5~ 5 board, and column totals on another Mare important seemed 1o be the fict
of the rows and columns both having to be dealt with on the same sct of squares
Dmviding the problem into parts by giving a 3«3 botrd then adding further
squarestomahea 6 6 appeared to change somewhat the way in which the problem
was tackled, but not to raise the final achievement of older subjects

Short-term memory

1t 1s possible, although the evidence 15 by no means crucil, thit some of the

difficulty for older people in problem solving tasks of this hind 1s due to the dem nds

they make upon shor! term memory, the suggestion being briefly discussed in

connectronwithanotherproblem solvingtask clsew here (Welfordand hiscolle 1gues)

In Schonficld’s expeniment the role of short term memory n accumultting
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the data on which a soluhon can be yeached 35 obvions In Clay's expenment,
where each counter hias to be placed with regard to several others, there 152
contmual need to hold one or more 18 mind while dealing with others, especially
when correcting errors

INTELLIGENCE TESTS

No treatment of the psychological aspects of ageing would be complete without
mention of the results of applying so-called ntelhigence tests -
Several researches on crass sections of the population have been made (Miles
and Miles, 1932 Sones and Conrad, 1935, Foulds and Raven, 1948, Vincent, 1952)
AN show 2 dechine 1 score, uswally approvmately hinear, from the early twenties
onwards The extent of the decline has vaned according to the test vsed and m
some cases (Wechsler, 1944) has been different in different sub tests Pure vocabul
ary and factual knowledge tests show bitle dechine The greatest age changes are
shown ta tests which invoive intermediate “steps™ between question and answer
of the type discussed previously 1n relation to senson motor skills and problem
salung, It would seem that there 1s here a very much more than superficial
resemblance between intellectual and senson motor function Somewhat less
dechne 15 shown by people of supenor attanments possibly due 10 the tests
used not discrimunating well enough at the top end, Some of these tests have
been carned out with trme hmuts and Lorge (1936) has suggested that thes 15 the
wam cause of the lower performance by older people However, other tests carried
out without ume hmut show similar declines, and the evidence agamst Lorge's

[R—— ity to do the tasks even
. ler, 1955)
by Foulds and Raven
<

9y G v esuny 0y wineh are shown i Fig 34 Matnx test scores Fall with age
but the hagher percentiles fall less than the tasos U 2 2 ’
and ind¢ed nise with age 1n the high

nated, namety the wide overlap of s¢

\?tup\c sc;ar: 2s well a3 or better tha

eause of pracucally every study of ageimy, certamty of the experiment:

previously mn this chapter and means that g:nerzhul\m\s g:;\ﬁ‘ :gi\;egp‘:\l\:sdl
aﬂu‘:v for many exceptions From the pracical point of view 1t means that practices
:‘x;\ zs nlg\d employment policies fixing an age bar may do an injustice to many
e viduals Equally, however we must be wary of making generalizations from
e good performances shown by a few older people

Factars other than fall of ability

n::\r:‘cﬁ (ssn:f‘c‘snons have been made of ways i which the test scores may re-
o ot :r‘ than 2 falt of ability amang aldes people Promnent are those
o sneourme! :v;‘ t:0‘: ::::ms;d sampling These, however, do not seem adequate

g of scores with age ‘We h

of o e & ge We have ajready noted that lack
abact byt o c" ‘among older subjects Biased <amnl wm ‘

drrection 1o '
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advances 1n education since they were young may have some effect, but we cannot
be certain how much .

This last possibility is strengthened by two longitudinal studies published
recently (Owens, 1953, Bayley and Oden, 1955) Owens admimstered the American
Army Alpha test to a group of men who had taken the same test as college freshmen
(age about 19 years) some 30 years eaclier Contrary to expectation he found
their scores 1o be sigmificantly higher on the second test than on the first Apart
from the fact that Owens® subjects were of superior mtellectual grade and mught
therefore be expected to show relatively httle dechine, longitudmal studses
nevitably itroduce the difficulty that they involve using the same or a simalar test
twice, Herm and Wallace (1949) have shown clearly that substantial gains in score
on ntelligence tests may result when the same test 1s taken a second ime even when
the subjects have no knowledge of their success or failure upon the first occasion,

The doubt raised about longitudinal studies by Heim and Wallace's results
may not be entirely valid 1n that the first and second tests n their study were
separated by only one weeh whereas those m Owens’, for istance, were 30
years apart The effects of a single expenience can, however, without doubt be long
lasting, and we need to know more about such cffects before we can be confident
as to the meaning of results from longitudinal studies Cross-sectional studics

0
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Test score
= = 3
—T T T
7
>
e
4 3 'y g
- :‘ e- ==

Age inyears
4 —Changes in matrices test and socabulary test pereentile points wath age
! l(};\):’t\l:llnccs lgtsl (& courtesy of Raven amd British Journal of Psychology)
{sce also opposite page)
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have their own, but different, objections 1n that they depend on the samples of
ifferent age groups being compsrable sn all relevant respects It 1s clear that
nesther type of study alane can be quite conclusive, and that disagreement between
them may raise problems of a fundamental pature

Advantage of mental tests

Menta tests have the advantage that they are usually simple and quick to
adrmmister 10 large numbers of subjects but, aganst thus, the overall scores usually
yield ttle imsight as to the nature of the ability being tested or of any difficutues
encountered by speeral groups of subjects One way of partly overcoming this
hmitation has been used by Bromley {1953) with the Raven Matrices Test on
middle aged and elderly psychotic panents He took careful note, not only of
which ntems 10 the test were answered correctly, but also of the types of errors
made and the reasons gnen by the subjects for their choces of answers This
detarled study of performance revealed that many of the errors were due to farfures
stmifar to those noted 1n previous sections of this chapter, and that here was a

method of testing yielding very much more 1nsight 1n relation to age than that
which 15 normally employed
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advances 1n education since they were young may have some eflect, but we cannot
be certain how much .

This last possibility 1s strengthened by two longitudinal studies published
recently (Owens, 1953, Bayley and Oden, 1955) Owcns administered the Amencan
Army Alpha test to a group of men who had taken the same test as college freshmen
(age about 19 years) some 30 years earlier Contrary to expectation he found
their scores to be sigmificantly higher on the second test than on the first Apart
from the fact that Owens’ subjects were of supenor mtellecinal grade and might
therefore be expected to show relatwvely httle decline, longutudinnl studies
mcvnaﬁy introduce the difficulty that they involve using the same or a simular test
twice Heim and Wallace (1949) have shown clearly that substantal gains in score
on ntelligence tests may result when the same test 1s taken a second time even when
the subjects have no knowledge of their success of fatlure upon the first occasion

The doubt rased about longitudinal studies by Ham and Wallace's results
may not be entirely valid 1n that the first and second tests mn their study were
scparated by only one weeh whereas those in Qwens’, for instance, were 30
years apart The effects of a single experience can, however, without doubt be long
lasting, and we nced to know more about such eflects before we can be confident
as to the meanming of results from longitudinal studies Cross sectional studies
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fave therr own, but different, objections 1n that they depend on the samples of
different age groups befng comparable 1n all yelevant respects It 15 clear that
nenther type of study alone can be quite conclusive, and that disagreement between
them may rawe problems of a fundamental nature

Advantage of mental tests

Mental tests have the advantage that they are usually simple and quick to
admmster to large numbers of subjects, but, against this, the overall scores usually
yield hitle msight as to the nature of the ability beng tested or of any difficulties
encountered by special groups of subjects One way of partly overcoming this
bmtation has been used by Bromley (1953) with the Raven Matrices Test on
mddle aged and elderly psychotic patients He took careful note, not only of
winch items in the test were answered correctly, but also of the types of errors
made and the reasons given by the subjects for their choices of answers This
detarled study of performance revealed that many of the errors wese due to faslures
simiar to thase noted n previous sections of this chapter, and that here was a

method of testing yieldmg very much more nsight 1n relation to age than that
which 1 normally employed
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LEARNING AND TRAINING

A considerable number of studies using a wide vanety of materials have shown
that performance at learming tasks declines from the late teens or twenties Early
evidence 1s summarized by Ruch (1933) and both carly and more recent evidence
by McGeoch and Irion (1952) Two main theories have beert advanced to account
for the decline, bath of them special cases of the mamn types of theory adsanced to
account for age changes 1n general The maturation-degeneration type of theory
suggests that the loss of ability to learn 15 due to a loss of “plasticity” n the
orgamsm, presumably of nerve tissue, which makes it less casy fo *“‘register™ new
informauon The type of theory which stresses the cffects of expenence, points out
that when we confront a new task we do so, mewvitably, by bringing to bear
expericnee and habits acquired 1n the past and that these may or may not be
appropriate, and will help or hinder performance accordingly

Ttus second theory wnphes either that the wider range of expenence that ofder
people can be expected to possess, or the greater extent of its channeling tncretse
the chance of their bringing mappropriate experience to bear The mun protgon-
1sts have been Thorndike and his colleagues (1928), and Ruch (1934) The Intter
compared the performances of subjects of different ages learning by rote (3)
meaningful associates of the type, HOUSE VISIT, (b) nonsense equilions
such as A x M=B, and (c) false equations such as 3x4=2 He found a greater
dechne with age on (b) and (c) than on (a) The results are given in Table AV

TABILE N\ T

LrarNInG OF DIFILRENT Tyres oF MATERIAL. DATA FROM Ruca (1934) NusmniRs
©oF CoRRECT RESPONSES OUT OF 150 MEAN PER SuBJECT

Tspe of matenal

——ee e

Meanineful MNonsense False
Agerame assocrates equanons equations
1217 1317 85 106 1
3159 1237 628 1
60-82 e 379 49 4
i
Rauo 60-82/34 <9 09 | 06 065

Ruch maintained that these results showed that the greatest dechine was on {c)
that 15 the task which ran counter to cstabhished expenence, and thus confirmed
tus theory The figures do however, show the percentage decline for (c) to be very
stmlar 1o that for (b) The evidence for Ruch’s vtew 15, 1n fact, far from conclusie
and other possibilities need to be considered For anstance, nonsense and filse
equtions sequise more learnung thin meamngful matena! m the sense that with
the latter one part docs to some extent imply the other Ruch's results mght,
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herefore, be due to older people finding learning progressively harder as the
mount 10 be feamt 15 snereased.

Stages of learning

Now for learming to take place, 2nd for the subject to be able to furmsh evidence
that 1t has, 2 number of stages have to be gone through These will vary §omewha(
from one situation to another but the following % ould seem 10 be essential

(1) Perception and comprehension of the materal to be learnt

{2) Some form of short-term storage of the matenat for long enough to enable
fonger-term retention processes 10 13ke place

(3) Retention by means of some more or tess enduning biochemical or structural
change

(4)gRecogmnan of a further situation demanding the re-use of tius particular
matertal rather than any other.

{5} Recall of ihe matenal retained

{6) Tts use, with adaptatson 1f necessary, 1m the new situation

These stages would seem to be essentral whatever type of theory of learmng we
hold and apply equaily to the “specific trace” type, and to the more sehematic
approach of Bastlett (1932)

‘The plasticity hypothesis

The plastisty hypothesis assumes that fatture on the part of older people hes
tn stage 3 It must be emphasized however that usually all we measuce is stage 6
and that farture at thus stage could be due to failure at any previous stage. In
particular, the work surveyed 1 previous secttans of thus chapter would lead us to
expect that the matersal may faik to be p ded at stage {. This
1s especrally likely when the pace at which the matertal 1s presented 13 not under the
subject’s swn contral as, for instance, when hsteming to 2 traimng lecture. In such
ctreumistances, any slowness of camprehensian will cause patts of the matenal to be
missed Apam, any mmpatcment of short-term retentton at stage 2 would hamper the
forming of fonger term memories but without any season 1o assume doss of plasticity.

Transfer of previously acquired habits

The hypothesis that age changes t learmn,
g are due to the transfer of
acquired habits tmplies that the breakdown with ave aeeuee --~E 'pﬁv{ws{y
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Errors early in learning process

Kay (1951) has produced evidence that errors ntroduced early in learning may
be very difficult for older people to overcome. His subjects were required to learn
1o press a series of morse Aeys in order. In spite of the fact that each correct key
1 the senes had aluay s to be found before passing on to the next, subjects, especi-
ally those 1n thesr fiftes and sixties, would go through the series agun and again
making the same errors. 1t seemed as 1f they acquired some 1dea of the sequence
during the first trial or two which was very difficult to modify Iater at the points
where 1t was wrong

The practical impheations of Kay’s experiment and of the preceding discussion
15 that 1t would scem worth taking special care when traning older people to ensure
that they comprehend the matenial to be learat right front the stact, and are never
faced with having to perform the task they are learming with gaps 1n therr hnow-
ledge This may require—to name a few possibilities—speetal methods of instruc-
tion, a more leisurely pace of teaching, giving the subject control over the speed, of
mdunvidual attention Care given to the early stages of traiming in ths way would
scem likely to be well repaid by quicker mastery 1n the end

Learning for “‘usc”’

E. Belbin (1953) has obtained cvidence which suggests that 1t may not be
quite fair on older people to measure retention by how much they can
state 11 words of what they have learnt She presented subjects m therr feens
and twenties, and over 60 years of age, with road safety posters and measured
retentton of them by (a) asking for recall in words, and (b) asking for comments on
pl otographs of road scenes tllustrating potnts made in the posters The subjects
over 60 years old were markedly poorer than the younger subjects at (a), but
about the same as them at (b) Both younger and older subjects m a control
group given the photographs for comment withont having seen the posters made
less relevant comments than subjects who had scen the posters It thus appears
that the posters dtd affect upon the photographs and also that the older
subjects who had scen them had in fact learnt and could use the potnts made in them
although not able to recall them in words Such a finding 15 not without paraliel,
1t 15, for mstance, commonly recogmized that people with high degrees of minu1)
skil) or fine judgement arc often unable 1o state therr methods in words

Incidental learning in relation to age

An apportunity was taken in January 1953 by Speakman (1954) to carry ont
ficld experniment on meidental learming in relation to age On 3 May 1951 the
colours of most Briish postage stamps were changed The former colours and de-
signs of the stamps were retained bt the colours were assigned to dillerent salues,
exceptun the case of the 3d which was unchanged Speakman remosed the numbers
indicating the valtues of the 3d, 1d, 13d, 2d, 21d and 3d stamps (which are ot
of the same general design), presented subjects with the six stamps on 2 card
and ashed them whether they could sdentify the valucs of the stamps tn present use
They were then ashed if they could remember the values borne by the vanous
stamps before the change of colour Sixty-seven subjects were used, wath ages well
spread over the range from the twenties to the eighties Philatelists, ofhce workers
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and others handhng large numbers of stamps were excluded Results are shgwx]: 1[2
“Table XVIIT Although the younger subjects could remember more of the 10 dso ¢ d
values, they were very hitlle better than the oldest subjects w thewr knowledge ©
the new values

TABLE. XVIIL
RECALL OF STAMP VALUES  DIATA ¥ROM SPEARMAN (1954} MeaN QUT OF 6 PER SURIFCT

Age range
0ld senes - - 48

30-39 | 4049 ) 50-59 | 60-69 | 70-36
47 43 30 23 22

New senes - - 34 29 19 22 25 24

Thts rather surprising tesults and that of E Belbin suggest that older subjects
may be relatively better at learmmng ' for use™ than learming the rather arufictal
tasks fy set them 1n psy 1l

P
Industnial traung for older people

The most obvious pracucal interest attactung to studies of learning by oler
people is the questran of how far they are able 1o take up new jobs i late middle or
early old age, sf disease, fmbng capactuies or chanpes of mdusinal process make
necessary for them to do so Durect studies of traiming m industry, however,

present many difficulties Very few middle aged and older people are tramed
records of reefacmance

and, most s
people whe
of status co

“u s aw st UL yuULIEEL 1EAIEES

TABLE X5X
Rescuys OF R TRANING Toast Darvers a8 Bus Duivirs — Soofer’s Data

Age group 2630 | 3.

yom 335§ 3640 1 4195 | 4650 | 5155 ) se60 | g167

persons 104 106 146 922 63 62 61 &0
Pcr]cgmag: passing
mIwecky - %6
z‘e;mu%c pasong 97 50 83 65 7 “ 32
ndweeky - 3
Percentage passing] : ° n » s » 10
mivtck: - t 1 —_ 2 s 1 2 pil
Total percentage
fassog -~ - 100 9 97 93 90 93 63
—_— b
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Errors carly in learning process

Kay (1951) has produced evidence that errors introduced early 1n learning may
be very difficult for older people to overcome. His subjects were required to learn
to press a series of morse keys 1n order. In spite of the fact that each correst hev
in the senes had always to be found before passing on to the next, subjects, espect-
ally those n therr fifties and sixties, would go through the series agun and agan
making the same errors 1t scemed as if they acquired some tdea of the sequence
duning the first triaf or (wo which was very difficult to modify Iater at the pomnts
where 1t was wrong

The practical imphications of Kay's expertment and of the preceding discusston
15 that 1t would scem worth taking special care when traiming older people to ensure
that they comprehend the matenal to be learnt right from the start, and are nover
faced with having to perform the tash they are learning with gips in their know-
ledge This may require—to name a few possibihties—special methods of nstruc-
tion, a more leisurely pace of teaching, giving the subject control over the speed, or
individual attention Care given to the carly stages of tramnng 1n this way »ould
seem likely to be well repmid by quicker mastery in the end

Learning for *‘use™

E. Belbn (1953) h1s obtamed evidence which suggests that it may not be
quite fur on older people to measure retention by how much they can
state 1n words of what they have Iearnt She preseated subgects in their teens
and twenties, and over 60 years of age, with road safety posters and measured
retention of them by (a) asking for recall in words, and (b) asking for comments on
rl otographs of road scencs lustrating points made 0 the posters The subjects
over 60 ycars old were markedly poorer than the younger subjects at (a), but
about the same as them at (b) Both younger and older subjects i a control
group gunven the photographs for comment without having scen the posters mde
less relevant comments than subjeets who had seen the posters It thus appeirs
that the posters did aflect comment upon the photographs and also that the older
subjects who had seen them had n fact learnt and could usc the points made 1n them
although not able to recall them 1n words Such a finding 1s not without paraliel,
1t 15, for snstance, commonly recogrized that people with high degrees of manul
skill or finc judgement are often unable to state ther methods 1n words

Incidental learning in relation to age

An opportunity was taken 1n January 1953 by Speakman (1954) to carry out @
field experiment on ncidental learming 1 refation to age On 3 May 1951 the
colours of most British postage stamps were chnged The former colours and de
signs of the stamps werc retaned bui the colours were assigned to different values,
except tn the case of the 3d which was unchanged Spedhmin removed the numbers
indicating the vatues of the 3d, #d . 14d 2d, 21d and 3d stamps (which are nl:
af the same general design) presented subjects with the six stimps on a card
and ashed them whether they could identify the values of the stamps an prosent ise
They were then ashed 1f they could remember the values borne by the \:nrmul;
stamps before the change of colour Sixty seven subjects were used, with ages wel
spread over the range from the twenties to the eightics Philatelits, office workers
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Most recent work on learmng has been concerned with learmag acheevement
The actual details of the process whereby thus achievement 15 attawned have been
almost entirely neglected The work surveyed here, especially that of Kay (1951),
emphasizes that consideration of the detailed processes of learming yields nsight
not readily attamable 1 other ways and would seem an essential step to fusther
progress, not only 1n work on ageing but for studies of learming m general

CONCLUSION
Most of the changes of performance with increasing age that have been surveyed
1 this chapter have the dep t wstic of bemng d d with the years

Wechsler (1935) has pomted out mn 3 vigotous passage how unpopular such
findings can be The unpopulanty 1s understandable and 15, perhaps, on¢ of the
reasons why no programme of research on the psychological aspects of ageing
has yet survived beyond a few years

The results of research do perhaps unduly stress declines with age, obviously
there are respects m which a2 maa or woman mature and ripen with the years

The difficulty 1s that these are subtle aspects of human functioning and the tech-
niques that exist for the meacs ramont afbat Py

1o enable us to deal w
many performances ta

time pomnted 1o a pumuct v1 Lonuttions under which achievement does not seem
to decline It has thus done something to defimit areas of change and to speafy
condittans which act to the disadvantage of older people and also 1o those which do
ot If we cannot yet pomt to ways of reversing age trends, we can at Jeast show
how thete effects may be mmmuzed This 15 a more modest aim for a study of
ageng but 15, surely, more reafistic

Suggestions have been made elsewhere (Welford, 19:
the a0 bave been { , 1953, 1955) as to how some of
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at learning the new task, Most of those who fad at 3 weeks do, however, pass by
7 wecks so that in the number who pass eventually there 1s ttle fall unul the
stxties, Even at this age two thirds of the tramnces pass Expenience of dnving
other road vetieles clearly helped, as shown m Table XX Very few of those
with this previous expertence failed Such experience was not necessary, howeser,
as 1s shown by the substantial numbers even as late as the fifires who passed
without ut,
TABIL \\

RELATIONSHIP BETWEEN SUCCESS OF TRAM DRivirs RE-TRAINING As Bis Drisrrs
AND PREVIOUS EXPERIENCE OF DRINING OTHER ROAD VEHICLES SUOOTIR'S DATA

5 Ace rance
Twenties
and Tlurties Forties Fyfties Stxties
Tramnces passing 1n 34 weeks
Experience with
Trolley bus - ~ - - 2 — k) 10
Car or lorry - ~ - - 43 11 s 8
Both hinds - ~ - - 4 1 1 -
No cxpertence with other road
vehicles -~ - - 17 9 2 3
Trainees finhng or discontinung
Car or lorry (none with trolley-
buy - - - oL - - ! 3
No experience with other road
sehicles - - - - 2 7 n 16

Norr The numbers i this Table duer from those in Table M1X becanse d 1a regarding
previous driving expenience were collected from only some of the trunces

A number of misccllancous points about traming may be bricfly noted Data
from traimng courses have indicated a tendency for older tramces to find greater
difficulty with theoretical than with pracuical instruction, the data have vaned
somewhat as to the age at which difficulties have appeared R M Belbin (1953)
found that wn the sample of operations he studicd, diflicully in trammng older people
appeared on operations which were 1n nearly every case dilferent from operations
where older people had difficulty in mantaming performance The former were
typically shilled or semi-shifled operations involvng some degree of pressure for
speed and demanding the acquisition of rhythm The latter, as has been mentioned
carlier, ty pically required continuous bodily actinity 1n a task prced by the machinery
used King (1955), from the replics to a questionnaire, found that older mnstructors
of rural crafismen tended to rate the performances of older tramees higher
than did younger nstructors He raised the question of whether this, sf not stmply
due to older instructors looking kindly upon their contemporarics, may imply an
adsantage in using older nstructors to tram older men

Requircments for further research on learning
Learming in relation to age and the traming of older people are problems upon
which research ts sttt very httle developed The reason for this s probably 1ha the
main hnes of psychological thought tn the past few years hwe not produced
theories about learning which show much immediate relevance to these problens
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At wosk on learmng has been concerned with learning achievement
k‘hcstac[:\f:l details of the process whereby this achievement 18 amm;ci( hava ;3;:;\
almost entirely neglected The work surveyed here, especsally that o \:y b X\(
emphasuzes that consideration of the detatled processes of learning yieids B l%\er
not readtly attainable 1n other ways and would seem an essential step to fur
progress, not only in work on ageing but for studies of learning n general

CONCLUSION
d
Most of the changes of performance with ncreasing age that have ‘been surveye
1n this chapter have the dep: g ch of being d d with the years

Wechsies (1935) has pounted out n @ vigorous passage how unpopular such
findimgs can be The unpopulanty 1s understandable and 15 perhaps, one of the
reasonis why no programme of research on the psychologseal aspects of ageing
has yet survived beyond 2 few yeats

The results of research do perhaps unduly stress dechnes with age, obviously
there are Tespects tn which & man of woman mature and nper with the years
The difficulty 15 that these are subtle aspects of human functiomng and the tech-
ngues that exist fot the of bet ate notyet developed
10 enable us to deal with them Although the research outhtned here has shown
many performances to decline from early or fate muddle age, it has at the same
tune painted o a number of conditions under which achievement does not seem
1o deckne 1t has thus done something 1o delims areas of change and to specify
conditions which act to the disadvantage of older people and also 10 those which do
nor 1f we cannat yet point to ways of reversing age trends, we can at least show
how their effects may be munmuzed This 15 2 more modest amm for a study of
ageng, but 13, surely, more reahstic

Suggestions have been made elsewhere (Welford, 1953, 1955) as to how some of
the points mentioned bere mght apply to employment problems i ndustry
To some extent they show the way to selecting alder peaple for jobs, but to 2
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CHAPTER 5

ARTERIOSCLEROSIS AND HYPERTENSION
F H Sumrn

INTRODUCTION

ARTERIOSCLEROSIS 15 not a single pathological entity The term describes a number
of iterrelated pathological processes and climeal conditions which 1t 1s con-
vement to group together Arterniosclerosis sometimes causes clevation of the
blood pressure and there 1s good evidence that hypertenston accelerates arterio-
sclerosts  Where artertosclerosis and hypertension coexsst m old people therr
respective chmical manmifestations may be modified and decistons concerning
treatment arc mfluenced by the presence of the two conditions

What follows concerns the nature and the climenl potentitlities of arterio-
sclerosis No attempt will be made to describe 1ts regional m imfestations n detaul

ARTERIOSCLEROSIS

The various pathological processes 1n arteriosclerosis cause changes o gross
structure, 1 the lustology and in the physical properties of blood vesscls The
changes may be advanced yet asymptomatic In arterioscleross, both subjective
and objective 1mpurments occur from decrese i the lumen of one or more
arteries, either as a direct result of artertosclerosis, by the secondiry development
of thrombosts, or by embolism which may follow a proximal arterial thrombosis
Additionally, there may be haemorrhage from rupture of an artertosclerotic
artery, or rupture of the mner part of the artena! wall leading to dissecting
ancurysm Expanston of the wall of the damaged vessel 1nto an artenosclerolic
aneurysm may also oceur

Pathology

The comphcated pathology of fully developed arteriosclerosss appeirs to hune
components, ¢ich of which 1s, exceptionally scen almost uncompheated The
component pathologies usually occur together, but the proportions 1 which the
morbid processes are found sary and depend on which artery s involved

Artenial fibrosis

With increasing age there 1s usunlly a decrease m the muscle and elhistic tissue of
the aorta and large vessels with fibrous replicement Ofien the arteries are
stretched and become wider and as they clongte there is tortuosity wiich may be
well seen 1 the aortr, the brachin! and tempor! arteries Radiologically the
abnormal cunves of an elongated thoracic aortt may simulute single or multiple
ancurysms Thns process mav be associted with atheroma but 1 nat dependent
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upon 1t Although stretched, the vessels are \es‘s c\asé\c and mtic“:sézﬂi “t((;
hange is Wkely (0 be more severe i
further distension This strucruraf ¢ e o e Genrabeed
ertension, probably from the added mechan!
;’:zlzigp\acemm\ of this type wvolves the aorm‘, large :‘md medium §ﬂencs
FRL e et t

§ Awwoam
.

[ i .
inyury from the intimal Tipord a \! m The oc of th
combnation 1s implied 1n the term atherosclerosss

HMoncheberg sclerosis
It has been mentioned already that a diffuse fibrosis may mvelve the media
i P

o+ e supgeswa nas lip graviationat increment of

N
Atraracs faemra w3 o =dy e

aréties 41€ 1OV Jnvoived umiotmiy, there bemg mngs of caloification and fbrosis,
o that when & finger 1s run along the length of an artery, for example the radial,
the feeling 1s rather ke runming A finger along a trachea  This condinon 1s not
regulaly assoctated with narrowing of the lumen of the blood vessels though this
may happen if atheromatous degeneration 1s also present, of 1f thrombosis oceurs
Wence Montkeberg sclerosss may or may not be accompanmed by chimcal
evidence of impmred orevlabion, such as mtermittent elandicaton or ganprene
Calaificaton of the vessels may be observed radiol 1ty and the ch ste
rings round the vessels may be seen

Athergma and atherosclerosts

Atheroma probably begins 25 2 metabolic disease, the essentral lesion being a
depasition of hipoid beneath the endothel Dep through the
years usually without causing serious s efiects, untl middle age

or fater The
deposts are found wn the aoria, 1 large and medium vrd antem v
smafl griss = T

the i
The \ie

PR

cuesterol or fat content of the diet,

¢ the ath ause the mhima to project mto the
w v hplon Of the atheromatons projection there 13 a local
?\brosls and increased vasculanty of the artenal wall apd somelmes punvte

aemorrhages In the course of time the mttma 15 fikely 1o rupture w many places

and the porndge ke matenal 1s extruded 3
nto the blood st -
matous wieers  The atheroma when S mieh of 1 e

extensive, may cover much of the intimal

;";g"::nzfnlﬂfla:‘?:(:‘ with mu;‘;c fibross, calefication and plaque rorr‘r:‘;:xﬁnl
1ssue may become fragments

atheromatous deposts The aorta and so; o e o, spresd out gy the

me af the targer vessels are Tkely to be
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stretched as well as hardened In medium sized arteries, however, the hypertro-
phied 1ntima, projecting nto the lumen, may cause eccentric narrowing of the
vessel and sometimes virtual obhicration Thromb: forming on an atheromatous
ulcer also may obstruct a blood vessel Thrombosis may be succceded iter by
some canalization of the obstruction

Oblucrative endarierits

Thus condition s not always included with artenosckrosis 1t consists of mntimal
thickening with obliteration of the lumen and occurs 1n the sentle imyolution of
organs such as the ovaries and uterus, and in the walls of abscesses

PATHOGENESIS OF ATHEROAMA AND ATHELROSCLEROSIS

In atheromn the fatty deposits beneath the endothchum are composed of
phosphohipid and cholesterol Cholesterol fed to rabhuts and to chickens but not
to normal dogs, causes the formation of atheromatous deposits 1n blood vessels

The arterial lestons 1n rabbits and chickens are more severe when hypertension 1s
also induced (Dill and Isenhour, 1942, Katz, 1951) Atheromn can be induced also
by dictary means in dogs which have been rendered my xoedematous (Moses, 1954),

espectally when they are by pertensive

Influence of diet in screre atherosclerosis

In man there ts impressive evidence that the occurrence of severe atheroscleross
1s much influenced by diet  Diets hagh tn 1t and cholesterol fivour, where ts dicts
Tow n fat and cholesterol hunder, the development of atherosclerosis n prictice
diets ngh 1n fats arc usunlly high in cholesterol, hence st has been difficult to decide
1f the atherogenmic factor 1s hugh fat, high cholesterol or a combination of both
High calories and amount of protein may be important

High blood cholcsterol and deiclopment of atheroma

In man there seems to be some association between a figh blood cholesterol and
the development of atheromt  However, diminution or incretse of the cholesterol
content of the dict does not alter greatly the cholesterol content of the blood
(Keys, 1952) Much of the cholestero! 3 formed endogenounsly so that efimination
of dictary cholesterol does not of necessity prevent its accumu! ition On the other
hand there s an important relationship between the fat content of the dict and the
blood cholesterol, dicts very low i fat being associated with lower blood chole
sterol and hugh 1n fat wuh higher blood cholesterol, even when the cholesterol
content of the diet 1s kept constant (Anderson and heys 1953) In Spun heys
(195%) found the scrum cholesterol values much lower in poor men on a low {1t,
low cholesterol diet (about 22 per cent of cafories from fars) than n prosperaus
men on diets stmilar 10 those c1ten by wealthy men in the United States Corres-
ponding obsenvations on the relation between dict and scrum cholesterol hnve
been made by others (Hildreth and his colleagues, 1951, hatz, 1951)

1t has been realized for some tame, and the evidence has been much strengthened
lately (Keys, 1953), that populations consuming hitle fat have comparatnely
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lutle atheroma and the incidence of and mortality from cardiac mfarction, cerebral
haemorrhage and hypertension seems to be much reduced

Effect of war tme diet
Malmros (1950) stated that, dunng the deprivations of the war yeats, the
seduced consumpgson of eggs, butter and other foods rich 1 cholesterol was
assocated with a decrease in the mortality from arteriosclerosss The decrease was
most p 1 the urban popul which did pot get food outsde the
offical ration The relations between the meidence of atherosclerosts and diet
were the subject of discussions at the second World Congress of Cardiclogy in
Washington (September, 1954) From conttibutions by Doctors Paul White,
Ancel heys Gunpae B aeel and Mot 17~ t '
Spasn and Japan 1
mamfestations 1s
Comparng two Itaban cihes, Napies and Bologna the dietary fat content and the
wedence of atherosclerasis are tugher 1 the fatter In New Zealand, where the
fat content of the diet s fugh ar are prevalent and there
15 a partcutarly hogh meidence of coronary artery disease

Lipoprotemns and athesosclerons

Barr (195)) has dutected aftention 10 the increase of B lipoproteins and decrease
of a hipoprotemns and albumin 1n patrents with atherosclerosis as compared with
normal persons The fY have a chol % phospholipid ratio, by
weight of aver | 00 whereas the ratio for a hipoproteins 1s abous 0 50
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stretched as well as hardened Tn medwum sized arteries, however, the hypertro-
phied yntima, projecting into the lumen, may cause eccentric narrowing of the
vessel and sometimes virtual obliteration Thrombi forming on an atheromatous
ulcer also may obstruct a blood vessel Thrombosis may be succeeded later by
some canalization of the obstruction

Obliterative endarteritis

This condition 1s not always included with artertosclerosis It consists of mtimal
thickening with obliteration of the lumen and occurs 1n the senile mvolution of
organs such as the ovaries and uterus, and in the walls of abscesses

PATHOGENESIS OF ATHEROMA AND ATHEROSCLEROSIS

In atheroma the fatty deposits beneath the endothelium are composed of
phospholipid and cholesterol Cholesterol fed to rabbits and to chickens, but not
o normal dogs, causes the formation of atheromatous depostts 1n blood vessels
The artersal lestons 1n rabbits and chickens are more severe when hypertension 1s
also induced (D1ll and Isenhour, 1942, Katz, 1951} Atheroma can be induced also
by dietary means in dogs which have been rendered myxoedematous (Moses, 1954),
especially when they are hypertensive

Influence of diet in severe atherosclerosis

Tn man there 1s impressive evidence that the oceurrence of severe atherosclerosis
1s much influenced by diet Diets hugh 1n fat and cholesterol favour, whereas diets
low 1 fat and cholesterol hinder, the development of atherosclerosis In practice
diets high 1n fats are usually igh 1n cholesterol, hence 1t has been difficult to decide
1f the atherogenic factor 1s igh fat, high cholesterol or a combination of both
Hugh calories and amount of protein may be important

Hugh blood cholesterol and development of atheroma

In man there seems to be some association between a high bloed cholesterol and
the development of atheroma However, diminution or increase of the cholesterol
content of the diet does not alter greatly the cholesterol content of the blood
(Keys, 1952) Much of the cholesterof 1s formed endogenously so that el tion
of dietary cholesterol does not of necessity prevent 1ts accumulation On the other
hand there 1s an ymportant relationship between the fat content of the diet and the
blood cholesterol, diets very low 1n fat bemng assoctated with lower blood chale-
sterol and high n fat with higher blood cholesterol, even when the cholesterol
content of the diet 1s kept constant (Anderson and Keys, 1953) In Spain Keys
(1953) found the serurm cholesterol values much lower 1 paor men on a low fat,
Jow cholesterol diet (about 22 per cent of calortes from fats) than in prosperous
men on diets similar to those eaten by wealthy men tn the United States Corses-
ponding observations on the relation between diet and serum cholesterol have
been made by others (Hildreth and hus colleagues, 1951, Katz, 1951)

1t has been realized for some time, and the evidence has been much strengthened
lately (Keys, 1953), that populations consuming lttle fat have comparatively

108




PATHOGENESIS OF ATHEROMA AND ATHEROSCLEROSIS

Iitle ath and 1he nesd of and ity from cardiac infaretson, cerebral
haemorrhage and hypertension seems to be much reduced.

Effect of war-sime dies

Malmros (1950) stated that, dunng the deprnations of the war years, the
seduced consumption of eggs, batler nd other foods rich n cholesterol was
associated with a decrease in the mottality from artenosclerosis The decrease was
most promunent 1n the urban poputation whuch did not get foad outside the
aoffisal ravon The relations between the snodence of atherosclerons and diet
were the subject of discussions at the second World Congress of Cardiofogy
Wash (S ber, 1954) From ¢ \: by Docturs Paul White,
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Gofman and his colleagues (1950) consider that arteriosclerosis 1s not due to
changes 1n the serum cholesterol level as such They find that 1n human serum
there 15 2 mixture of lipoproteins and Itpids which may be separated into fractions
by means of an ultracentnifuge The rates of migration of vartous molecules have
been classified 1n units described by Svedberg It 1s found that the serum con
centration of higher molecular weight molecules which, n the ultracentrifuge,
mgrate with rates of 10-20 Svedberg umts, seems to be related to the presence of
atherosclerosis in man These particular hipoid fractions compose but 10-15 per
cent of all serum liproproteins and about the same percentage of total serum
cholesterol, but they are said to constitute a fraction which 1s found 1n excess n
cases with coronary disease, with diabetes, the nephrotic syndrome, myxoedema
and xanthoma tuberosum

Stamler (1952) found that both plasma cholesterol and lipoprotems of grades
10-20 are depressed by feeding drets low i fat and cholesterol Gofman and his
colleagues (1952) find the tncidence of atherosclerosis much more significintly
related to the Sf 12-20 and 20-100 Iipoproteins than to the total serum cholesterol
Keys (1952), however, holds the view that 1t 1s at present uncertain which of these
factors 1s the more importint Dock (1953) also regards the matter as unsettled

Dugwd (1948, 1954) considers that some of the atherosclerotic lesions in the
aorta and coronary arteries are the result of mural thromboses which may be
macroscopic or only seen with magnification In other wmstances he considers
that the primary phenomenon 1s the deposition of hipoids from the blood stream
upon the endothelial surface of the mtima In either case the abnormal deposit
of fibrin or of lipoid becomes covered with endothelium, and later fibrous tissue
1s laid down and the appearance becomes one of subendothelial fibrosis Duguid
(1954) 1n hus later paper points out that re canalization of a thrombosed coronary
artery may give rise to appearances which are indistingwishable from athero
sclerosis but winch in adjacent parts of the artery are evidently the result of
thrombosis Harrison (1948) obtained support for Dugwd’s contention by
expermments 1 which he mjected fibrin 1nto the pulmonary arteries of rabbits
Arterial changes followed which were indistingwishable from those of athero-
sclerosis Duguid thinks that most examples of atherosclerosts 1 which the
vessel lumen becomes narrowed are the results of thrombotic lesions

An understanding of the relationship between lipoids and atherosclerosis 15
further complicated by the observation that under certan circumstances the
clotting time of blood may be accelerated by a fatty meal (Fullerton and his
colleagues, 1953, Waldron and his colleagues, 1951) Tius observation s of
considerable mterest 1n relation to Duguid’s hypothests, but 1t must be pointed
out that changes 1n the coagulability of blood are not necessarily related to intra
vascular thromboses  «

CONDITIONS PREDISPOSING TO ARTERIOSCLEROSIS IN GENERAL

Associated conditions and meid

The meidence of arteriosclerotic processes 1s higher than the average i diabetes

and 1n hypertension, and a higher incidence may also be assoctited with obesity
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CLINICAL CONSEQUENCES OF ARTERIOSCLEROSIS
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The systolic discharge of blaod from the heart most first be accommodated 1n
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1ntense pam, and may be difficult to distingwish from a cardiac imfarction though
electrocardiographic changes, 1f present at all, are less striking 1n dissecting
aneurysm

Almost any of the medium or large branches of the aorta may be occluded as
the result of arteriosclerotic processes  Often the occlusion 1s due, i part, to super-
added thrombosis Rarely the aorta itself may be blocked tn this way, When this
exceptional event occurs 1t 1s usually 1n the abdommnal aorta

Atherosclerosis

The coronary arteries arc pre-enunently vulnerable to intimal atherosclerosis.
Sometimes when there have been clinical manifestations of coronary atheroma
lttle deterioration may be found 1n other arteries, and indeed the coronary disease
itself may not be extensive In addition to causing angina, coronary msuffictency,
cardiac nfarction and cardiac aneurysm, atheromatous coronary disease may
Iead to cardiac enlargement, heart failure, branch bundle block, complete heart
block and vanious ectopic arrhythmins dependent on abnormal impulses ansing
from damaged heart muscle Atherosclerotic processes may also imvolve the
mutral or aortic valves and be responsible for cardiac murmurs beginming in
Iater life

Atherosclerotic processes may 1nvolve cerebral artenies over half a mullimetre
in diameter Thrombosis, hiemorrhage or atheromatous narrowing of vessels
may cause such conditions as hemiplegia, Parkinson’s disease and dementia
Often arteriosclerotic processes n the bram are more extensive than has been
suspected n hife and much of the process of ageing can be attributed to decrease
of cerebral function from sschaemic brain atrophy.

In the abdomen, thrombosis of a mesentenic artery may result from arterio~
sclerosts and cause gangrene of a segment of the gut, and renal atheroscleros:s
causes nephrosclerotic changes which are not necessarily assoctated with hyper-
tension  Oceastonally atherosclerotic processes in other abdommal vessels lead
to chinical mamfestations

Arteriosclerosis of the Iower hmbs

Arteriosclerosis 1 the lower hmbs 1s frequent Sometimes a length of major
artery 1s narrowed but often there 1s a comparatively short block The latter
condition 1s less severe as 1t 1s caster for anastomotic channels to bridge the gap
The location of blocks by intra-artersal mjection of contrast medium has become
important because of the possibihty of restoring the circultion by artersal grafts,
which may be applied to major limb arterics or occasionally even to an aorta or
to 1hac arteries Obluerative arteriosclerosis 1n the lower mbs m1y cause
intermittent claudication, atrophy, coldness of skin, wasting of muscles and gang-
rene Ischaemic hmbs are more vulnerable to mechamcal and thermal mjury
Where there 1s important arteriosclerosis in limb vessels, pulsation will be absent
1 erther the femoral, pophiteal or posterior tibinl arteries  Sometimes the dorsalis
pedis artery 18 mmpalpable normally In the lower hmbs, as in other parts, throm-
botic occlusion of a vessel may precipitate the mamifestations of 1schacmia
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PREVENTION AND TREATMENT OF ARTERIOSCLERUSIS

Dret
1t may be that nothing can be done o0ld age, but there are interesting specula-
ons to consider Of ympartance 15 the hugh probability that atherosclerosis may
be combatted by diets which are sufficrently Tow 1n fat and cholesterol (for example
fat calones are 20 per cent of total calones), but the smallest effective degree of
fat restnction 15 ugknown

Practicat expenence with diets, stokingly low 1n fats and cholestero), relate 1o
Aery oot commuaitees, and malautnton and other adverse factors are mvolved
Nevettheless, 1f low fat and low cholesterol are, as they seem to be, 1be essential
features of such diets, 1t should be possible o devise adequate dicts whuch ate not
atherogenic by the additron of lean meat and fish Such diets may, of course, have
unforescen disadvantages Though proof 1s Jacking, there might well be a better
cxpectation of life extension and activity among prosperous middle aged people,
especially males, were thewr caloties regulated to preserve a low normal body
weight with fat calones masntasmed between 25 and 30 per cent of total calones

In older people the expectation 1s that much atherosclerotic damage has been
done but there may be mstances where the stnct regulation of fat mtake 1s worth-
while s later ife Gofman and his colleagues (1952) reported that cardiac 1nfarc-
nan vasars ik dace £ e 1 Jow level 1 the serum of the
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retard it but a practical test of this has not been made 1n man and 1t would mvolve
a long and exacting ivestigation

R 1 fe of arteriosclerosis

Use of anticoagulants

It 15 beyond the scope of this chapter to consider specifically the treatment of
regional mamfestations of arteriosclerosis such as cardrac infarction or gangrene
of imbs It seems relevant however to the general topic of arteriosclerosis to
mention the use of anticoagulants The extent to which thrombotic complications
of atheroma can be prevented by anticoagulant therapy 1s disputed and may
depend to an important extent upon the efficiency of supervision The figures of
Tullock and Irving Wright (1954) are impressive We have not engaged extenswvely
n long term anticoagulant therapy but some of our results encourage us to go
further The extent to which long term anticoagulant therapy can be applied n
middle aged and elderly people nvolves questions of policy and organization as
well as climical opinions on idividual patients

HYPERTENSION IN ELDERLY PEOPLE

For the restricted purpose of this chapter hypertensive patients are described as
elderly who are aged 70 or over or who are over 60 and appear to have aged
considerably 1n that they have become tired or decrepit or show structural changes
apprectably beyond their years In such patients the mamifestations of hypertension
are likely to be associated with symptoms ansing from arteriosclerosis and from
other disorders which occur 1n older people In the older age group as defined
special problems in therapy arise

Normal and abnormal blood pressure
Representatne blood pressure levels

Probably the boundary between normal and abnormally mgh pressures cannot
be described numenically Crude statistics of blood pressure levels 1n groups which
appear to be representative of the general population show a nise n the casual
blood pressure with age up to about the 70 s or 80's after which mean blood
pressure levels drop a little due possibly to a selective removal by death of those
with higher blood pressures The rise with age 1s only partly due to the mclusion
of an ncreasing number of hypertensive persons 1n the older age groups Even
were 1l persons with blood pressures above 140/90 to be regarded as hypertensive
and not counted an 1ncrease of the mean blood pressure with age 1s to be observed
But were 140/90 or even 160/90 to be considered as the lower imit of hypertension
1n old people a large number of elderly persons many of them 1n excellent health
become classified as hypertensives

+¢ Normal® blood pressure
Most pts to d the boundary between normal and abnormal blood
pressures re arbitrary and have no statistical meaning A logical way of defining
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CASUAL, BASAL AND SUPPLEMENTAL BLQOD PRESSURES

* 21" (1n the sense of usual) was suggested by Master and his colleagues {1952)
“:ng;ﬁncsi the limuts of **pormal™ blood pressure for each decade and sex group
as 1 762 standard deviatians abave and below the mean blood pressure for that
decade and sex This definstion 1s saluable because 1t ndicates clearly which blood
pressures he within the ordinary range and which are unusuilly }:{gh or ‘lm\ But
* notmal” as defined by Masters 15, as he Tumsell points out, not {denl and the
tmits he descrbed would, 1 think, be better referred 10 as “usual”

Lffect of blood pressures above and below merage

The statistics of e wnsurance compames and many clarcal statistics wndicate
clearly that of people whose blood pressures he within the ranges of “‘pormal’ as
described by Master, those whose blood pressures gre 1n the loer end of the
fange are much less likely to develop cardiac failure and cerebral vascular accidents
than are those whose blood pressures he at the upper end of the range There s, in
fact, o level of arterral pressure above which 1t can be said that pathological
changes secondary 10 the pressure occur and below which they do not occur
While moderate elevation of the blood pressure, say 170,95, appears to have,
statistically speaking, an adverse infiuence on the cardiovascular system and on the
prospects of a cerebral vascular accident, the fact remams that the eventual
occurrence of these complications may be long delayed Of a group of eiderly
persons with blood pressures which are above the mean many will susvive for
years, bul when eventually they become disabled of die therr chance of this
occurning as the sesull of some condition secondary to hypertension and arteno-
sclerosts 1 much greater than 1t 1s 1 persons wWhose blood pressures are under
:\: average 101s not unreasonable to beheve 1hat, had they not succumbed to a

yperiensive condition, disability or death might have been postponed Purther

¢ewidence on this matter 15 to be obtaned by
noting the effects of
treatment ¥ g hypotensive
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retard 1t, but a practical test of this has not been made 1n man and 1t would invole
a long and exacting investigation »

P

Regional of arterioscl

Use of anticoagulants

It 15 beyond the scope of this chapter to constder specifically the treatment of
regional manifestations of arteriosclerosts such as cardiac infarction or gangrene
of limbs It scems relevant, however, to the general topic of artertosclerosis to
mention the use of anticoagulants The extent to which thrombotic complications
of atheroma can be pre d by antic lant therapy 15 disputed and may
depend to an important extent upon the efficiency of supervision The figures of
Tullock and Irving Wright (1954) are impressive We have not engaged extensively
m long term anticoagulant therapy but some of our results encourage us to go
further The extent to which long term anticoagulant therapy can be appled 12
muddle-aged and elderly people involves questions of policy and organization as
well as chinical optnions on individual patients

HYPERTENSION IN ELDERLY PEOPLE

For the restricted purpose of this chapter hypertensive patients are described as
elderly who are aged 70 or over, or who are over 60 and appear to have aged
considerably, 1n that they have become tired or decrepit or show structural changes
appreciably beyond thetr years In such patients the mamfestations of hypertension
are likely to be associated with symptoms ansing from arteriosclerosts and from
other disorders which occur 1n older people In the older age group, as defined,
special problems n therapy anse

Normal and abnormal blood pressure
Representatne blood pressure levels

Probably the boundary between normal and abnormally high pressures cannot
be described numencally Crude statistics of blood pressure levels, 1n groups which
appear to be representative of the general population, show a rise m the casual
blood pressure with age up to about the 70°s or 80’s, after which mean blood
pressure levels drop a little, due possibly to a selective removal by death of those
with higher blood pressures The rise with age 1s only partly due to the incluston
of an increasing number of hypertensive persons n the older age groups Even
were all persons with blood pressures above 140/90 to be regarded as hypertensive
and not counted, an increase of the mean blood pressure with age 1s to be observed
But were 140/90, or even 160/90 to be considered as the lower imit of hypertension
1n old people, a large number of elderly persons, many of them 1n excellent health,
become classified as hypertensives

¢ Normal** blood pressure
Most attempts to demarcate the boundary between normal and abnormal blood
res are arbitrary and have no statistical meaning A logical way of defining

pressu
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PATHOGENESIS OF HIG}; BLOOD PRESSURE TN ELDERLY PERSONS

Basal and supplementsl blood pressures in elderly hypertensives

T about 700 estimations of the basal Blood pressures n hypertensive individuals
1t was found that, 1 groups of patients with approximately equal casual blood
pressures, adverse chinwcal mamfestations are moch more frequently a§sccxated
with high than with Tow basal blood pressures. Wc ‘nlerc‘forc. regard a high basal

Mland mostn ancnfa o famn S

.- o .
course be considered toncurrently, It seems probable that some of the patients
who have had a high casual blood pressure for periods of 15 or 20 years, without
great impairment, are patients of the type referred to previously with low basal
blood pressure who exhubat the blood pressure elevation mainly on the occasions
of visits to the doctor. It 1s almost certain that under quiet conditions at home,
and when sleeping, the blood pressure level of such patients is much nearer to
normal than when 1t 15 measured w a doctor’s office.

PATHOGENESIS OF HIGH BLOOD PRESSURE IN ELDERLY PERSONS
Esseptial hyperteasion

1t 15 beyond the scope of this chapter to discuss the pathogenesis of less common
causes of high blood pressure. The pathogenesis of essential hypertension as 1t
occurs 11t the elderly 1s of great interest. The author has expressed the view
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Basal blood pressure

The term basal blood pressure was first used by Addis (1922) to denote blood
pressures taken 1n the morning under resting conditions Later, basal blood
pressure was defined by the Cardiac Society of Great Britain and Ireland and the
American Heart Association as the blood pressure taken m the morning after a
preparation of the patient sinular to that used for basal metabolic rates Alam and
Smirk (1943) showed the need for deliberate emotional desensitization of the
subject to the presence of the observer and to the procedure of sphygmomano-
metry, a procedure was recommended later (Smirk, 1944) which combined the
method of emotional desensitization with the recommendation of the British and
American Cardiac Societies Many observations on elderly people show that in
the old, as mn the young, the basal blood presstire may be etther much or but little
below the casual blood pressure During the last twelve years estimation of the
basal blood pressure has been a routine procedure 1n our hypertension clinic and
has proved to be onc of the most valuable investigations

Mecasurement of basal blood pressure

The techmque of measurement 1s of paramount importance for etther physteal
or emotional disturbance can prevent the attainment of a basal state Basal blood
pressures have been determined 1n the following way Patients are informed that
the aim of the investigation 1s to determine the blood pressure under very guict
resting conditions They are assured that 1t 1s not the prelude to any disturbing or
troublesome procedures They are told they must lie quiet during blood pressure
measurements which are to be made next day, and must keep the mind blank
They must not turn over life’s problems and difficulties, nor converse with the
observer They are admutted overmight to hospital and given 13 or 3 grams of
pentobarbitone to promote sleep Overnight they fast for a total period of 1012
hours Next morning they are transferred in bed 10 a quiet warm room where they
are given an addstional 14 to 3 grams of pentobarbitone and rest for a period of
half an hour At the end of this time the observer enters quietly, adjusts the
sphygmomanometer and measures the blood pressure The measurement of blood
pressure 15 then continued without intermussion at intervals of half a minute for a
further period of approximately 20 munutes or half an hour in order to secure
whatever additional fall of blood pressure can be obtained by emotional desen-
sitization It 1s found that as patients become habituated to the procedure the
blood pressurc begms to fall to a basal level and m many nstances, with
monotonous repetition of blood pressure measurements, patients will full asleep
Ordinanly sleep 1s not associated with appreciable added falls of blood pressure
if basal conditions 1n the waking state have been good

Fully nor ve persons ly have basal blood pressures between
80/60 and 130/88, the average of a short series was 105/65 The fall of blood
pressure from casual to basal 1s greater 1n hypertensive persons than it 1s i normo-
tensives In a senes of 20 hypertensive patients over the age of 69 the following
results were obtatned Casual blood pressure average 245/132, basal blood pressure
average 171/95 There are, of course, many elderly people with intermedinte
degrees of blood pressure elevation
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Fsential hiypertension

There are many causes for hypertension  elderly people, 1n fact almost all the
causes which operate in young people operate sometsmes in the elderly but easily
the commonest cause 1s essential hypertension
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mplies, an elevation of the blood pressure. The elevation 1s the resultant of many
components, each of which influences the complex system which determines the
average level of this pressure Like streams which join to make a riner, the
components vary 1n size and importance, but all contribute something

Few of the component causes of blood pressure elevation seem to be sufficiently
explawned and there are likely to be important factors, the existence of which have
not been recogmzed A few statements may be made, however, which seem
consistent with present knowledge

(1) Elevations of the basal pressure are more important than elevations of the
supplemental (casual-basal) pressure

(2) Some persons extibit important blood pressure mises as a reaction to
tenseness Blood pressure elevations may be expected to be greater in the
following () Those whose vascular systems react excessively to nervous and
other pressor stimult, (b) those who are disposed to nervousness and tenseness,
(c) those whose environment promotes nervousness and tenseness

(3) Obesiy elevates the blood pressure m many people There 1s evidence that
well-nounished or over-nourished commumities have much more hypertension
than under-nourished communities

(4) Heredity clearly mfluences blood pressure levels This influence 1s not
clearly separable from the other factors which are referred to as influencing blood
pressure levels

(5) It scems very probable that, when the blood pressure has been elevated for
a time, hypertrophy of the heart and arterioles, by increasing contractile capacity,
will lead to mamtenince or further increase of the blood pressure In such ways
blood pressure elevations even of a physiological kind may develop a pathological
component

(6) The high blood pressure in essential hypertenston s, i part at least, main-
taned by a change in the level at which the vasometer centre operates For example,
m hypertenston sympathetic vasoconstniction still occurs i response to the circu-
latory demands of the upright posture, and also when there 1s loss of blood by
venescetion Rises of blood pressure are still buffered by the carotid sinus and other
mechanisms for example, mjections of pressor drugs cause decrease 1n neurogenc
tone The great falls of blood pressure in essential hypertension which may be
obtained by large doses of hexamethonum, even when the patient 1s 1n the
horizontal posture, show that the high blood pressure 1s 1n part mamntamed by
neurogenic stimuh which reach the heart and blood vessels Removal of these
neurogenic stimult by hexamethonium leads to very much bigger falls of blood
pressure 1n hypertension than in health

(7) It 1s probable that the Goldblatt mechamism 1s responsible sometimes for
blood pressure clevations 1n man as in other mammals As renal 1schemia occurs
n essential hypertenston there may be stages m the development of the disorder,
or of some examples of the disorder in which a Goldblatt mechanism plays a part,
but usually T believe a small one for the following reason There 1s evidence 0
man and antmAls that blood pressure increases induced by adminisicring angiotomn
and most other peripherally acting humoral agents are unaffected by hexa-
methonum The low floor blood pressures obtamed after large doses of hexa-
methonium, which are exlubited by most patients with cssential hypertension,
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ARTERIOSCLEROSIS AND HYPERTENSION

CLINICAL MANIFESTATIONS OF HYPERTENSION
IN ELDERLY PERSONS

The well-known clhiical mamfestations of essentral hypertension will not be
described 1n detail In so far as arteriosclerotic processes are hikely to be more
advanced 1n the elderly, there may be additional features not due to the hyper-
tenston, but often modified by 1ts presence As 1n younger patients, there may be
congestive heart failure, left ventnicular farlure, undue breathlessness on exertion
not amounting to falure, and a somewhat enhanced predisposition to angina
of effort, cardiac infarction and coronary nsufficiency Dissecting ancurysm occurs
more frequently when arteriosclerosis 1s complicated by hypertension than when
1t 1s not Arteriosclerotic aneurysws, usually of the abdominal aort, are also
precisposed to by hypertension as are aneurysms from syphilts

Palpitation may occur with hypertenston quite apart from any psychoneurotic
tendencies Electrocardiographic mamifestations are sometimes strihing  being
those usually which are indicative of left ventricular strain There may be epistaus

In elderly persons most of these clinical manifestations occur 1n the same way
as mn younger people and usually they are simularly relieved by reduction of blood
pressure  Such relief indicates that the hypertension, or the associated vaso
constriction, are likely to have been responsible There are, however, some
particular points which apply to elderly people In elderly people senile changes
are often important as contributory causes for congestive heart fatlure Hence,
the relationship between hypertension and congestive heart failure or cardac
asthma tends to be somewhat less definite 1n old patients Sometimes moderate
degrees of hypertension (say 170/90) may be sufficient to precipitate failure when
the heart muscle 1s damaged already, and 1n many 1nstances reduction even of a
moderate cardiac overload, by blood pressure reduction, will assist recovery to a
surprising extent

Cerebral haemorrhage, cerebral thrombosis and attacks of hypertensie
encephalopathy occur 1 the aged as 1n younger people Some clinicians consider
that arteriosclerotic dementia and loss of memory are more common 1n hyper-
tensive elderly people than in normotensives Headache, dizziness and blachouts
may be hypertensive manifestations and so also may tinnitus

TREATMENT OF HYPERTENSION IN ELDERLY PEOPLE

Mild hypertenston
Definttion

There 1s some difficulty 1n defiming rmild hypertenston Master and his colleagues
(1952) define as the normal range -1 282 standard deviations from the mean
This definition extends the limits of so called “‘normal™ blood pressure and 1s
practically useful because 1n the elderly it gives an approuimate indication of the
blood pressure level at which one may der whether tr ts required
The systolic level at ages 60-64 15 115-170 1n the male, and 115-175 1 the female,
the diastolic 70-100 m the male, and 70-100 n the female Somewhat higher
Jevels are usually reported above ths age range Master states that hypertension
in the 60-64 age group begins at 190/110 It wall be realized, however, that the
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hase good control over the blood pressure without discomfort (Smurk and
Chapman, 1952) Even in patients who take the veratrum well at first 1t 1s found
that the margin between effective action and towcity narrrows (Doyle and Saurk,
1955} so that m the course of several mosths or a year an effective hypotensve
achon persists an only a few exceptional patients A degree of blood pressure
reduction occurs with the use of veratrum alkaloids s placebo doses just as st
occurs with dummy tablets of various deseriptions N

Hydrazmophikalazine

tydrazmophthalazine, without doubt, causes effective blood pressure reduchon
But 1 1s generally agreed that when used by uselfl the substance causes too many
side-effects, of which the most smportant 15 headache Delayed toxic effects also
oceur, mostly tesembling colfagen disorders of the type of rheumatoid arthnus
and dissemnated fupus erythematosus (Taylor and hus colleagues, 1952, Morrow
and his colleagues, 1953) Some of these compiications have cleared up well on
cortisone or ACTH, but deaths have been reported Hydrazmophthalazine has
been used 1y in comt with | h both drugs by mouth
(Taylor and tus coll 1952) When hydra hthat 1s used smaller doses
of hexamethontum have been effecuve
Combsnation with hexamethontum ~1t 15 claimed that some of the side ¢
of hyd: ot are amel d b " d with
hesamethontum  Schroeder (1952) seems 10 have developed 2 techmque which
makes the combination practicable though the niteal side-effects can be somewhat
disturbtng There are wide dilferences of an n an atn s on 1
which must depe
eapenence, thouy
we da not favous
tydrzmophthal,

fects

Hydrogenated ergot slialolds
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exposure to reserpine there 1s 3 somewhat reduced response of the diaphraem fo
drrect stimulation and the response of the dsaphragm to shmulanon of the phrems
nene 1s much reduced (McQueen and Blackman, 1955) They mdicate that
and rec resemble reserpine 1 having penipheral as well as

TesC
central effects
It 1s sometimes stated that the hypotensne effect of reserpine m man mav be
explained 1 terms of its sedatne action Certanly 1n many patients the effects of
reserpine alone do not exceed those which may be expected from sedation, but 1
some panents, including a few severe cases, there are Jarge blood pressure f2lls
well outside the placebo range. But even when reserpme, gnen alone, has Intle
effect on the blood pressure, some action has obviously taken place, for even
small doses of reserpine, 0 5 muligram daily, can be relied upon lo merease the
depressor action of hexamethonium and of pentapyrrolidimuinm (Ansohsen)
(Doyle and his colleagues, 1954, 1955, Freis, 1954) Furthermore, when doses of
reserpine are admemistered which are i excess (9 milhgrams daily) of those which
should be used chmicaliy, large blood pressure fails, weli ontside the placebo
range, mav be mduced 1n 2 majorty of patients (Doyle and Smurk, 1954) Bavond
question this 1s a2 genuine hypotensne substance but when 1t 15 gnen alone an
effect 1s not always demonstrable, even in large doses Rescinpamine and
recanescine also enhance the hvpotensive action of pentap) rrohidimium (Srurk and
McQueen, 1955)

Side-effects

The only side-effect of reserpmne which need occasion serious concern is
unfortunately a grave one, namely, psychotic depression (Doyle and Smurk 1955)
Mild degrees of mental depression are frequent This may be overlooked unless 3
direct enquiry ts made, because 1t may start after months of apparently sausfactory
treatment, and therefore 1t may not be recognized by the patient as being assoaated
with the drug In possibly 8§ per cent of pauents the depression 1s of a serous
degree and of 100 patients 4 m our chinic have had psychouc depression requinng
hospital care and electncal comvulsne therapy 1t 1s of note that about half of
our more severe cases had had at least one episode of depression before am
hvpotensive treatment was undertaken In other mstances there had been 2
bereavement or other mental strain Nevertheless, cases occur on reserpine withont
other provocation and not only must care be taken m selecting patients for treat-
ment, but patients must be seen regularly when taking the drug This disadvantage
of reserpine 1s encountered also 1n 1ts comb with ganghon-blocking agents.
These 15 a possibiliy that rescimnamne may be less hikely 1o cause depression
Several patrents with muld depresston lost this when transferred from reserpine 10
rescinnamine or recanescine and have remamned comfortable for perods up to 4
or 5 months (Stmek and McQueen, 1955) We have encountered some depressions
on rescinnamine
Veratrum alkaloids, hvd phehal, and hy d ergot alkaloids
Veratrum alkalods

Veratrum alkalowds are unsuitable for use i elderh pauents The effectne
hypotensine dose 15 s0 close to the emetic dose that only a munonty of patients
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hve good control over the blood pressure without discomfort (Smuk and
Chapman, 1952) Even)n patents who take the veratrum well at first 1t 15 found
that the margin between effective action and tovcity narcrgws (Doyle and Smurk,
1955) so that i the conrse of several moriths or 3 yeat 20 effective hypotensive
action persists 1n only a few exceptional patients A degree of blood pressure
reduction occurs with thie use of veratrum atkalods m placebo dosef Just as 3t
occuts with dutmmy tablets of vanous deseriptions

Hydraziophthalazine

Hydraumophthalanne, without doubt, causes effective bload pressure reduction
but 1t 15 generally agreed that when used by stself the substance causes 100 many
side-effects, of which the most important 15 headache Delayed toxic effects also
occut, mostly resembling collagen disorders of the type of rheumatord arthnus
and disseminated lupus erythematosus (Taylor and s colleagues, 1952, Morrow
and his cofteagues, 1953) Some of these comphications have cleared up well on
cortisone or ACTH, but deaths have been reported Hydrazinophthalazine has
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of hexamethonium have been effective
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blockade be advised for elderly hypertensive patients who exibit clinteal mam
festations which are the result of the hypertension Ongmally we did not treat
hypertensives over 60 years of age lest we did more harm than good, but more
recently we have found 1n practice that good results with added comfort may be
obtamed for most elderly hypertensive patients wath symptoms, even 1n the §0s

Our present view 1s that where hypertensive manifestations are causing discomfort
or distress, or are mpairing activity, serious consideration should be gren to
effective hypotensive measures, whatever the age

In the elderly, as defined, some matters require special consideration As treat
ment with ganglion blockers involves co operation from the patient, preseriation
of normal mnteligence 1s destrable but failing this, there must be a suitable relative
or district nurse who will undertake responsibility It will not be overlooked that
patients who hold their own at a short medical mterview may bde distinctly
impaired Some patients, whose memory 1s poor, control their treatment well:f
doses and nstructions are written down for them It 1s necessary to consider if the
patient will be able to handle an occasional hypotensive episode with dizziness
or faintness without undue risk of a fall with mnjury In this connevion the presence
of such impairments as osteoarthritis of the hips or an old henuplegin 1s relevant
Risks can be mumimuzed by being content with smaller degrees of blood pressure
reduction Where a patient has already had an important cerebral vascular
accident, the question of whether hypotensive therapy 1s worth wlule needs to be
considered It seems reasonable that this should largely depend on the prospects of
recovery of useful function and on the presence of any hypertensive symptoms for
which there 1s expectation of rehef

The exsstence of prostatic or other difficulties 1n emptying the uninary bladder
are likely to be accentuated by treatment and occasionally thrs warrants cessation
of treatment The problem has been overcome by obtamning surgical relief if the
trouble 1s prostatic Elderly patients who have much constipation will have rather
more difficulty with treatment than others and unless there 1s some urgency it 1s
well 10 sce what can be done with this first

A prime indication for hypotensive therapy 1s congestive heart failure, cardiac
asthma or a sub 1al degree of breathl short of these (Smuirk and Alslad,
1951, Palmer, 1952, Hayden, 1954, Morrison, 1953)

In the past we only employed effective hypotensive agents, such as pentapyrro-
lidinum (Ansolysen) when the blood pressure was very high, but ltely we !““f

;)auents, some elderly, exceeded our expectatrons While the effects are not as
dramatic as in pattents with very high blood pressures, there was often an important
relief of breathlessness, usually on the first day of admmmstration of adequate
doses, and 1 some patients we obtamed recovery from heart failure without
recourse to other measures such as digitalis Tt scems that it 15 possible to usc
methonum salts to treat congestive failure even when the blood pressure 1s but
moderately elevated, the aim being to Iessen the work of the heart

An indication at least for a trial of therapy 1s a substantial hypertension
associated with angma of effort (Smirk and Alslad, 1951, Doyle and Kilpatrick,
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should be 1n terms of blood pressures measured with patients 1n the sitting and
standing postures Where 1t 1s practicable the blood pressure should be measured
by technicians or by trained nurses, preferably the former, at half-hour mtervals
throughout the day Ordinanly the aim 1s to adjust the dose so as to bring the
blood pressure down to a normal level (120/85) 1n the standing posture Often 1n
elderly people one must be content with reduction to 140/95 or to 130/90 IF the
blood pressure 55 only taken with the patient lymg or sitting then the fall of blood
pressure may apppear to be quite modest but, when the patent stands, postural
hypotension may cause faintness The blood pressure 1n the standing posture
indicates whether, on a given dose, the patient 1s likely to have hypotensive
symptoms Accuracy of dosage 1s of paramount ymportance m the treatment of
hypertensive patients and 200 mulligram tablets should never be subdivided as
this leads to snaccuracy mn dosage If a 100 milligram dose 1s required, 1t should
be given as 2} small tablets of 40 milligrams

There 1s far too little realization of the fact that great accuracy 1s required In
dosage 1f one 1s to steer the patient between the disadvantages of inadequate falls
of blood pressure and excessive side-effects Control of dosage mn terms of the
standing blood pressure makes the regulation of the blood pressure level by
methonium salts a very safe procedure, because a dose which would cause the
patient to famt when standing 1s nevertheless perfectly safe when the patient hes
down, 1n so far as the blood pressure rises promptly i the horizontal posture The
reverse situation 1s encountered when patients are put flat 1n bed in hospital and
the dose scaled up until an appreciable blood pressure fall 1s obtaned, then the
amount of drug used may be quite excessive and on rising from bed the patient m1y
famnt Furthermore, the dose required to nduce an adequate blood pressure fall
with the patient flat 1 bed incurs an important risk of ileus, and of excessive
discomforts from other side effects

To mamtain adequate blood pressure falls without the use of dangerous doses,
the pauent should mamtan the sitting or standing posture, not only during the
day, but should be propped up in bed with a back rest at 45° at mght The
honizontal posture should be vsed only to combat occasional episodes of hypos
tension Mostly patients sleep propped up but if they have real difficulty then they
may sleep flat 1n bed with the head end of the bed raised 1 foot 4 nches above the
ground level Six-inch blocks are inadequate In many clinscs, even 1n teaching
hospitals, patients are not instructed about this control of posture and may even
be told to he down flat after taking the drug To the best of my knowledge the
only purpose of methontum admumistration 1s to lower the blood pressure To

b: the ad: ratton of meth with nstructions which prevent an

adequate fall of blood pressure during an important part of the day 1s thiogreal
and a source of much trouble with side effects and of fanure to relieve hypotensive
manifestations

1t 1s now well known that with continved admimstration drug toleration
develops so that the dose of pentapyrrolidimium may have to be raised, at first
daly or every other day and later at fonger intervals In middle aged or younger
patients the ncrement by which the dose 15 ratsed 1s 20 milligrams on each occasion
but 1n elderly persons, untl their responscs are known, the inerement should be
10 milligrams In the course of 2 or 3 months the dose may nise considerably but
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1t d
ty to the very hagh levels (1800 muthg per day) y en
::(:mydd?c aged g yo%mger people Usually within 2 or 3 months the dose becomes
aratwvely stable

co?:\pg::eml,y(he ‘best effects are obtained by the maximum degree of blood pressure
lowenng which )s weil tolerated but in a few elderly people the difficulties of
management are such that it may be Justifiable 1o give the least dost of penta-
pyrrohdinium which s found by tnal to relieve symptoms

Side-gffects —The occutrence of hypotensive episodes 18 a problem sn dosage
adjustment which has been referred to already Side-effects such as dry mouth,
blurred vision and constipation may be greatly lessened by combining ganghome
Bockade wih the use of reserpoe The dose of the methonum compound 1s
thereby much reduced and \ de-effects d d Pilocarpine,

3 oae o e Lo T

po vy npeuol weekly 4t st and later tortrughtly

There are problems winch anse occastonally n the early stages of oblating
control over blood pressure levels which may call for a decision as to whether treat-
ment should be discontinued of modified In some middle nged or elderly persons,
when the Blood pressure falls to normal ot below, there may be hemuparesss ot
tingling or numbness 1n 3 hmb In other patients coronary patn occurs when the
El:wd pressuge 15 fow  We were much alarmed mtially at such events but it has

- B -

e e Aemne e b

wuwiogial manifestauons pass off in a few hours and the coronary pan dusapf)cnrs
within a short ime We segard such symptoms 2s an mdwcation 10 reduce the
dose gven but unless they oceur freguently we have not usually needed to dis-
timmn: l\r::\\mm\ A Turiher troutle s that some eldenly patents become confused
od pressute 15 low  Our expenence
vally \hes; manfestatons may not
extent of the bl,
waiere such s persist, d v \s}\‘napv‘;z:n?:\c:sure o

Assessment of the efficiency of control over blood pressure Yevels
The comfort of hypertensive

patients and the efficacy of control over their bipod

p::s\m {]elms depend upon the method used 1o ascertain whether the blozd

f; \:r:":\ aa ;l‘no 1?:@:3& of ‘nm Thc;e 15 ample enidence that casual blood pressures
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ansatisfactory
I:te;‘ for the ¢

Methods of counnot wieh ean be e 3 combitation of e

‘mployed, the ideal b
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should be 1n terms of blood pressures measured with patents sn the sitting and
standing postures Where 1t 15 practicable the blood pressure should be measured
by technicians or by trained nurses, preferably the former, at half-hour intervals
throughout the day. Ordmanly the aim 1s to adjust the dose so as to bring the
blood pressure down to a normal level (120/85) 1n the standmg posture Often 1n
elderly people one must be content with reduction to 140/95 or to 130/90 If the
blood pressure 1s only taken with the patient lying or sitting then the fall of blood
pressure may apppear to be quite modest but, when the patient stands, postural
hypotension may cause fantness The blood pressure in the standing posture
dicates whether, on a given dose, the patient 1s likely to have hypotensive
symptoms Accuracy of dosage 1s of paramount 1mportance 1n the treatment of
hypertensive patients and 200-mulligram tablets should never be subdivided as
this leads to maccuracy 1n dosage If a 100-mitligram dose 1s required, 1t should
be given as 2} small tablets of 40 milligrams

There 15 far too little reahzation of the fact that great accuracy 1s required m
dosage 1f one 1s to steer the pattent between the disadvantages of inadequate falls
of blood pressure and excessive side-effects Control of dosage in terms of the
standing blood pressure makes the regulation of the blood pressure level by
methonium salts a very safe procedure, because a dose which would cause the
palient to famnt when standing 1s nevertheless perfectly safe when the patient lies
down, 1 so far as the blood pressure rises promptly in the horizontal posture The
reverse situation 1s encountered when patients are put flat in bed tn hospital and
the dose scaled up until an appreciable blood pressure fall s obtained, then the
amount of drug used may be quite excessive and on rising from bed the patient may
faint Furthermore, the dose required to induce an adequate blood pressure fall
with the patient flat 1n bed mcurs an important risk of 1leus, and of excessive
discomforts from other side effects

To maintain adequate blood pressure falls without the use of dangerous doses,
the patient should mantain the sitting or standing posture, not only durng the
day, but should be propped up 1n bed with a back rest at 45° at might The
horizontal posture should be used only to combat occastonal episodes of hypo-
tension Mostly patients sleep propped up but if they have real difficulty then they
may sleep flat 1n bed with the head end of the bed raised 1 foot 4 inches above the
ground level Six-inch blocks are madequate In many clinics, even 1n feaching
hospitals, patients are not mstructed about this control of posture and may even
be told to hie down flat after taking the drug To the best of my knowledge the
only purpose of methonium admmistration 15 to lower the blood pressure To
combine the adi ration of meth with instructions which prevent an
adequate fall of blood pressure during an important part of the day s tllogical
and a source of much trouble with side-effects and of failure to rehieve hypotensive
manifestations

It 15 now well-known that with continued admmustration drug toleration
develops so that the dose of pentapyrrolidinium may have to be raised, at first
daily or every other day and later at longer intervals In middie-aged or younger
patients the increment by which the dose 1s raised 15 20 milligrams on each occasion
but 1n elderly persons, until their responses are known, the increment should be
10 milhgrams In the course of 2 or 3 months the dose may nise considerably but
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Briefing of patients

Aﬁnfal;’;r which often goes unrecogmzed 15 the need for careful bneﬁng' of
patients Tn practice they must have 2 dge of procedure at Jeast eq
fo that which the diabetic has 1t 15 futile to expect even mtelligent patients to
obtamn a good regime without mstruction and at the outset close supervinion
Adequate co-aperation from patients 1s difficult 1o secure without a set of cyclo-
styled or printed instruchons

The com} of pentapyrrohid, {Ansol ‘wath Teserpime {Serpasil)
Hypertensne patients who are given a fixed dose of reserpine (0 25 mulfigrams
twice daily) ave much more readily controfied and by much smaller doses of
ganghon blockmg agents such as pentapyrrolidinium (Frers 1954 Doyle and hus
colleagues 1954 Smurk and his colleagues 1954) Patients on this combimation
escape or lessen many of the troublesome side-effects of ganghome blockade
such as dry mouth blurred vision and constipation Furthermore when this com
bimation 15 used the casual blood pressures though an smperfect guide to the
eflects of the Ar o¢ are mave koo w~ = 3 .
gang
pate
TeSElp we al u PEnLapy)

than on pentapyrrohd alone 1t 35 unfortu

nate that reserpine feads 1 some patients to degrees of mental depression which
are al vays mportant to the patient and sometimes are a source of anviety to both
patiet and doctor The ad ges of 1he D have th to be
rebinquished 1n some patients As an alternative to reserpme we have employed
Tesaianamane 1n the same dose In over SO per cent of patients mold to moderate
degrees of depression which occurred on reserpine have dispersed without Joss of
hypotensive effictency an teansfer to tescinnamane In the other patients Tesanna

mine seems fo be less well tolerated than reserpme even when depression 15
telieved There seems to be an smportant use for hath of theca

e
pr.

cyu 1t Kecanesce tn a dose of 0 7S malh
grams dady may have an advantage over reserpine and rescrnaamine
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ARTERIOSCLEROSIS AND HYPERTENSION

In our chinic, which subserves routine and research requirements, our hyper-
tensives attend damly for three weeks and their blood pressures are measured
throughout the day at half-hour mtervals 1n the sitting and the standing postures
Mostly they attend as out-patients In the absence of research interests the number
of attendances could be reduced Doses are adjusted n terms of these results
The only blood pressure which matters from the dpoint of dosage ad
15 the blood pressure 1n the standing posture at the trough of the blood pressure
fall, and the aum 1s to reduce this trough blood pressure to a fully normal level
(120/80) or as near to that level as 1s expedient Small degrees of blood pressure
reduction are rarely sufficient to produce adequate benefit 1n people with important
hypertensive mamfestations, but in elderly persons more compromise 1s permissible
than in younger people, and 1t may be necessary to limut the fall in the trough blood
pressure (standing) 1o say 135/90, even occasionally to 140/95 Where a special
hypertensive chinic with technicians, or a technieal sister, 1s not available, considera-
tion of the patient’s symptoms will give a very much better 1dea of whether the
dose 1s madequate or excessive than casual blood pressure readings, even if they
are taken at a ime Judged to be at the trough of the blood pressure fall. Control
over dosage by symptoms 1s used routinely at our out-paticnt department after the
patient has been discharged from ward or control climc Some patients may then
go for a month or a year without a further all-day test

Control of dosage by hypertensne symptoms

The techmique of adjusting dose 1n terms of hypotenstve symptoms has been
checked against all-day tests and 1s conducted as follows The patient 1s asked to
increase the doses of the drug by small increments—say 20 milligrams for younger
patients and by increments of, say 10 milligrams imtially and later 20 milhgrams
for elderly patients—until such time as they feel a little famtoess when standing
quietly, or alternatively, they are observed by their friends to be unusually pale
when so standing or they feel weak and floppy and have an urgent need to sit or
lie down Such symptoms as these are readily recogmized by one acquainted with
them as hypotensive and they are an wdication for the patient to redvce the drug
dose by one mcrement at a time (20 milhgrams or, for some clderly patients,
10 milligrams), until such time as these symptoms are just relieved, The symptom
of faintness occurs at the period of maximum drug action, often about 24 hours
after an oral dose taken half an hour before a meal

We find 1n actual practice, by direct test, that patients who have adjusted their
dose m this way are usvally getting an adequate but not an excessive fatl of blood
pressure  We sull usc all-day tests as an addittonal measure, and as a check on
control by symptoms Control of dosage in terms of hypotenstve symptoms 15
very much supcrior to adjustment 1 terms of out-patient casual blood pressures
In private practice several doctors 1n New Zealand have adopted this plan of
control by symptoms, but they also arrange @ morming when theis nurse or
receptionist measures blood pressures for a half-day on a group of patients called
up for the purpose The degree of control which may be achieved n private
practice 1n this way 15 quite good Freis (1954) has used home blood pressures
taken by the patient who has been nstructed n the usc of a sphygmomanometer
We have used this 1n exceptional instances but prefer control by symptoms
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ARTERIOSCLEROSIS AND HYPERTENSION

cent great improvement in such changes are, we think, to be regarded as
mdications of an madequate régime Headaches and dizzy attacks should be
relieved and attacks of encephalopathy should be much reduced n frequency
Heart failure and cardiac asthma should be relieved 1n many instances, even i
elderly persons, without the use of other measures such as digitahs, mercural
diuretics and salt-free diet, and 1n almost all cases heart failure should be relieved
when these measures are employed addittonally In a good proportion of patients,
say 50-75 per cent, angina of effort, occurring in substantially hypertensne
persons, should be alleviated to an important degree provided an appropriate
blood pressure reduction has been achieved Over a period of 6 years experience
with ganglion blocking agents mvolving over 400 patients I have become increas-
mgly confident of a statement made some years ago, namely that failure to brng
an important degree of rehef 1n the big mayority of patients 1s either due to imperfect
selection of patients or, much more frequently, to insufficient attention to the
necessary detarls of effective hypotensive therapy.
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CHAPTER 6

GLYCOSURIA AND ITS SIGNIFICANCE
K. O. Brack anp C. F, CooPER

A MINUTE quantity of reducing substances can be detected 1n normal urine by
special methods but the presence of glucose demonstrable by the ordinary clinreal
tests 1s an abnormal finding which, although sometimes ummportant, always
demands mnvestigation. The blood sugar of a healthy person does not rise¢ much
above 160 milligrams per 100 mullilitres after meals and rarely exceeds 180 mulli-
grams per 100 millilitres which 1s assumed to be the normal renal threshold.
Sugar 15 excreted either because the level of blood sugar has risen above the
normal renal threshold or because, as 1n renal glycosuna, the threshold atself 1s
below the normal With the single exception of renal glycosura, the presence of
glucose 1n the urine 15 always an ndication that the blood sugar 1s Jugher than
normal Hyperglycaenuc glycosuria 1s usually classified into three groups.
Occastonally transitory glycosuria after meals 1s found to be associated with a
glucose tolerance curve of the type which Maclean (1924) called the Ihg cune
The curve rises steeply after glucose to above the renal threshold and then falls
rapidly to normal This comparatively rare and bemign condition sometimes
follows operations on the stomach Most commonly when glycosuna is found to be
associated with byperglycaemra, diabetes mellitus 1s the cause It differs from
glycosuria of the lag curve type 1n that hyperglycaemia 1s not transitory but
prolonged for at least some hours after each carbohydrate meal. Finally, hyper-
glycacmia with glycosuna may occur as a temporary abnormality secondary to
such disturbances as infections, nstial feeding after starvation, prolonged indctivity
or as a reversible disorder of carbohydrate metabolism related to endocrne
disorders and obesity These conditions present a glucose tolerance curve sumiar
to that of mild diabetes, but they arc to be distingwshed by the fact that they
are temporary and usually clear up on removal of a known cause, whereas diabetes
persists unless and untl 1t 15 modified by 1nsulin treatment and dietary measures

Fifty years ago a patient with severe diabetes had little chance of survinal into
old age Diabetic hetosts and acute infective complications are now rarcly fataland,
as Iife has been prolonged, atheroma and chronic degencrative changes In the
eyes, kidneys and nervous system have become the major causes of disabihity and
death The progress of these degencrative changes 1s hastened by neglect of the
diabetes, hence early diagnosis ts of the utmost importance

INCIDENCE

Examimation of recruits for the armed forces gave some 1dea of the mcidence of

glycosuria among men of military age. Lyall (1946) reported 387 British recrinls

found to have glycosuna out of a total of 40,000, an incrdence of 0-97 per cent.
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A similar madence of glycosura {1 14 per cent) was found 1n 51,000 American
college students on Whom routing wnme testy had been carned out (Watson, 1939}
Other studies tn Amertca have shown a rather higher mardence of 2 per cent or
mate among young adults That glycesursa oceurs w 1th still greater frequency 10 the
population as a whole has been revealed by the recent large scale surveys sponsored
by the Amencan Diabetes Association for the purpose of detecting undyrgnosed
cases of daberes These mdicate that the inexdence of glycosuna 1 the general
population may be as hugh as 3 5 to 4 per cent (Marble, 1952)

Relative frequency of vanous Junds of glycosuna

Rehable data have been obtamed from some of these studies concerning the
refatve frequency wath which the vanous kinds of glycosuna oceur The mam
varieties for consideration are (1) diabetes methitus, (2) renal glycosuria, (3) lag
glycosurma, (4) ano‘malous cases with doubtful tolerance curves, and (5) 2 miscel
Tomam  mea e 23 3 s

exanuney As might be expected, bgures based on the examunation of recrus

show a relamnely small proportron of diabetic fo non-diabetic glycosurtas A

second source of discrepancies between the results of different avthors arses from
.

AW en o

v wv ausouniiloamesngauon 1he presence of glycosunia was confirmed n
;EE ;:‘::u‘ns agrcd Ig :o ;:S years Of these, 65 per cent had renal glycosursa, 13 8
were found 1o have sugar tolerance curves of the | 1

cent had diabetes mellittic and o fox nn o om % f the lag storage type, 18 pec

387 recru

unclassifie

;illfc“o‘s‘::gnz‘:s Thelaret Aspecl ueeounls Jul the targe majonty of non-dabetic
; he large Amencan surveys have shown that roughly half of the cases

n adarge i are due to diabetes
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GLYCOSURIA AND ITS SIGNIFICANCE

glucose tolerance curve typical of diabetes At the Mayo Clinic the ineidence of
drabetes 1n 170 patients with renal glycosurta was not greater than the cxpectation
for the development of diabetes mn the population as a whole (Wade, 1936) It may
be concluded that the presence of renal glycosura does not predispose to dutbetes
and the same probably applies to lag curves provided that the criteri for diagnoss
are strictly applied

The outlook 1s much less favourable when glycosuria 1s assocrated with abnor-
malities of glucose tolerance other than those typical of the lag curve, prolongition
of the tolerance curve being more significant than height in determining the Inbiliy
to develop diabetes Many authors have reported on the frequency with which
diabetes develops among patients whose glucose tolerance curves were onigmally
classtfied as suspicious though not frankly diabetic Rabinowitch (1949) followed
up for 10 years 133 patients whose urine had once been found to cont tin sugar and
whose glucose tolerance curves were regarded as doubtful, having a peak which
was either abnormally ngh or abnormally late Nearly 30 per cent of these patients
developed frank diabetes The importance of the carly diagnosss and treatment
of the borderline case of diabetes was well tllustrated tn ths series 84 of the
ongmal group were treated by restricted diets and the remaining 49 were not on
dicts The meidence of diabetes was twice as high mn the untreited group

DIAGNOSIS

Tests for detection of sugar
The tests 1n most general use for the detection of sugar in the urine depend on
the reduction of an organic copper salt 1 alkaline solutton to cuprous oxide
Benedict’s test 1s performed by adding 0 5 mullilitre or eight drops of urme to
5 millilitres of the reagent 1n a test-tube and boiling for two mmnutes over 1 flame
or placing in a water bath or pan of boiling water for five minutes A slight colour
change to green 1s sigmificant if a yellow precipatate forms on standing but white
or greyish precipitates due to phosphates or a change of colour without any
precipitate may be 1gnored Benediet's test 1s preferable to Fehling's test which is
less sensitive 1n detecting small amounts of sugar and more apt to give false post-
tives with the normal urinary constituents Solvellae cuprt diagnostica (cltnitest)
are tablets contaiming the reagents 1n solid form They are casy to carry and they tre
conventent to use because no external source of heat 1s requtced The test 1s done by
putting 5 drops of urine and 10 drops of water nto a test-tube and adding one of
the tablets Sufficient heat 15 generated by chemical reaction to boil the solution
If a reducing substance 1s found in the urine, several possibilities hive to be
constdered The reduction 1s most often duc to the presence of glucose but occaston-
ally some other sugar or a non-carbohydrate reducing sub ¢ 15 responsibl
Homogentisic acid, present 1n the urine of alkaptonurics, reduces alkaline copper
solutions with a charactenstic darkening of the solution In highly concentrated
urines shight reduction of the copper solution may occur due to the presence of
uric acid and creatimne Reduction may also follow the taking of certamn drugs,
such as salicylates, aspinin and parg amunosalicyhc acid If the reduction perststs
when all drugs have been stopped and the fluid ntake s adequate, a reducing
sugar may be presumed to be present Although logically the next step might scem
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1o be sdennficatron of the sugar concerned, glucose 1s SO much the most likely
because 1t 13 the commonest of the sugars to appear in the utine, and diabetes 1s
0 much {6e most smpostant cause of glycosuna, that m practice the mmedmet
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GLYCOSURIA AND ITS SIGNIFICANCE

glucose tolerance curve typical of diabetes At the Mayo Chime the snadence of
diabetes m 170 patients with renal glycosuria was not greater than the expectation
for the development of diabetes 1n the population as a whole (Wade, 1936) 1t may
be concluded that the presence of renal glycosuria does not predispose to duabetes
and the same probably applies to lag curves provided that the critenia for diagnosts
are strictly applied

The outlook 1s much less favourable when glycosurra 1s assocated with abnor-
malities of glucose tolerance other than those typical of the lag curve, prolongation
of the tolerance curve being more stgnificant than height in determining the hability
to develop diabetes Many authors have reported on the frequency with which
diabetes develops among patients whose glucose tolerance curves were ongmally
classified as suspicious though not franlly diabetic Rabinowitch (1949) followed
up for 10 years 133 patients whose urine had once been found to contan sugar and
whose glucose tolerance curves were regarded as doubtful, having a peak which
was either abnormally high or abnormally late Nearly 30 per cent of these patents
developed frank diabetes The importance of the early diagnosis and trextment
of the borderhne case of diabetes was well illustrated in this series 84 of the
onginal group were treated by restricted diets and the remaining 49 were not on
diets The incidence of diabetes was twice as high n the untre ited group

DIAGNOSIS

Tests for detection of sugar
The tests 1n most general use for the detection of sugar tn the urine depend on
the reduction of an orgamc copper salt in alkaline solution to cuprous oude
Benedicet’s test 1s performed by adding 0 S mullihtre or eight drops of urine to
5 millilitres of the reagent 1n a test-tube and boiling for two munutes over a flame
or placing 1n a water bath or pan of boiling water for five minutes A slight colour
change to green 1s signficant 1f a yellow precipitate forms on standing, but white
or greyish p due to phosph or a change of colour without any
precipitate may be ignored Benedtct’s test 1s preferable to Fehling's test which is
less sensitive 1 detecting small amounts of sugar and more apt to give false post-
tives with the normal urinary constituents Solvellac cuprt diagnostica (clintest)
are tablets contaning the reagents 1 solid form They are easy to carry and they are
convenient to use because no external source of heat 1s required The test 1s done by
putting 5 drops of uninc and 10 drops of water into a test-tubc and adding onc of
the tablets Sufficient heat 15 generated by chemical reaction to boil the solution
1If a reducing substance 1s found in the urine, several possibilities have to be
considered The reduction 1s most often due to the presence of glucose but occasion-
ally some other sugar or a non-carbohydrate reducing sut 151 b
Homogentisic acid, present in the urine of alkaptonurics, reduces alkaline copper
solutions with a charactenistic darkeming of the solution In highly concentrated
unnes shght reduction of the copper solution may occur duc to the presence of
uric acid and creatimine Reduction may also follow the taking of certan drugs,
such as salicylates, aspiin and para-arunosalicylic acid If the reduction perststs
when all drugs have been stopped and the flmd intake 1s adequate, a reducing
sugar may be presumed to be prescnt Although logically the next step might seem
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RENAL GLYCOSURIA

Renal threshold

The renal threshold vares from one person to another but 15 usually about
180 mlligrams per 100 muhhtres (capiiary blood), The blood sugar does not
normally exceed that level and consequently glycosuna does not oceur, If the
renal hofd 15 140 mfl per 100 mmfht 1t will be ded when the
blood sugar nses after meals to 160 per 100 mthl or th b
allowing glucoie to escape into the unne A threshold as low as 70 milfigrams per
100 mufithires, wilt atlow constant glycosunia

Ad 1m the und ding of renal ph logy have bly changed
the concept of a fixed threshold or boundary which the nsing b‘(eod sugr must

PRSI SN

u
re-absorbed from the 1ubules mio the blood The absence of sugar from normal
unine depends on the capacity of the tubules to absorb all the glucose which reaches
them 1n the glomesular filtrate Glycosuna occurs when the quantity of glucose
reaching the tubules by glomerutar filtrayion exceeds the capacity for renal tubular
re absorption The quantity of glucose teachwng the tuhules depends on the
concentration of glucose 1n the plasma or filtrate and on the rate of glomervlar
filtration Thus the appearance of glucose 1n the unine depends not simply on the
blood sugar fevel but also on the rates of glomerular filtration and wbular re-

absc:rpﬂon The fast two factors remam so constant 1n normal people 1 ordinary
CanAd nae thas b t2 1 '

. < 9 esunpu ul I LOICEIHTRNONS

e capeaily of the tubules to re absoth glucose may be normal or greater than

normal (Friedman and his colleagues, 1942y
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GLYCOSURIA AND ITS SIGNIFICANCE

in the fasting state and the patient then drinks 50 grammes of glucose dissohved
1n 250 nullilitres of watcr. Thereafter, blood and urne specimens are colleeted
every halfl hour for two hours, the urime being tested for sugar and the blood
sugar estimated and plotted as a curve In America the test 1s usually done with 100
grammes of glucose Some physicians prefer to adjust the dose to the patient’s
weight, giving one gramme of glucose per hilogram of body-werght

Features of the blood sugar curve

The features of the normal curve are (1) The fasting blood sugar 1s $0-120
muligrams per 100 millilitres, (2) the lughest pomt on the cunve does not exceed
180 mulligrams per 100 mullihitres, (3) the highest pomnt of the cune occurs
within the first hour, and (4) the blood sugar returns to the fasting level within
two hours Glycosura 1s absent throvghout the test If venous blood 1s used instead
of capillary blood, the hughest point 1s rather Jower, that 1s 150 to 160 pulligrams
per 100 millihitres The blood sugar as estimated i capiflary blood obtuned from
a finger prick corresponds with that of the artenal blood In the fasting stale this
1s stmilar to the venous level, but after meals or after the mgestion of glucose
1n the tolerance test the artenal level 1s substanually higher because the ussues
take up glucose The arterio-venous difference averages 30 mulligrams per 100
mlliitres Capillary blood should always be used for determming the reml
threshold, which 1s related to the concentration of glucose m the arterral blood
reaching the glomerult The use of capillary blood 1s also necessary for wentificre
tion of the lag curve If venous blood s used, the short hyperglyciemic phase
15 easily mussed, and the resulting glycosuria 1s then wrongly attributed to lowenng
of the renal threshold

Blood sugar curve i elderl) people —Numerous studies of glucose tolerance in
apparently healthy people have shown that high curves are not uncommon 1n old
age, the proportron of abnormal curves mereasing with advancing years The
blood sugar may nise to 200 milligrams per 100 milhhtres or rather more and
show some delay in the return to normal Glycosuria 1s not proportionately
mereased because the renal threshold 1s commonly also ratsed 1t has been suggested
that the decrease of sugar tolerance may be explmined partly by decreased physical
activity and mtercurrent disease In a recent study (Schnecberg and Finestone,
1952) an intravenous glucose tolerance test was used to eliminite vanations
from irregulanity of ntestinal absorption The mean blood sugar in volunteers
aged 40-90 years rosc higher and returncd more slowly to norml thanina control
group of volunteers under 40 years of age Care was taken to ensure that the older
people were free from pathological conditions that mught adverscly affect
carbohydrate metabolism

RENAL GLYCOSURIA

Renal glycosuna 1s a harmless anomaly which is not related to any general
disturbance of carbohydrate metabolism but to defective retention of glucosc by
the hidneys Orthoglycacmuc glycosuria 1s an accurate synonym but such terms
as “‘dibetes nnocens” and “‘renal diabetes™ have not found general fvour
because they er Iy suggest a rel hip with diabetes melhitus
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LAG CURVE AND POST GASTRECTOMY SYNDROME

b i \t found to have a glucose tolerance
tients th 1yccsuna after meals are found to

iﬁ:ﬁ g:’ :;\2 :y‘}‘:,; w‘r%mh was ongnally called the lag curve {Maclean, 1924), st s

also known as oxyhgperglycaemia or the steeple curve The blood sugar nses after

glucose to about 250 milligrams per 100 muflilitres at thurty minutes, s already

pegrnmng 1o faff at one hour and returns to the normal fasting Jevel within tho

e @ mm e % s 3w or .

for a time glucose storage faled to keep pace with glucose absorplion  In
Lawrence's view the patient has an abnormally rapid mmfestinal absorptton and
0o defect m carbohydrate metabolism (Lawrence, 1936) Though much less
common than renzd giycosutia lag cusves are not rare and account for about
10 per cent of glycosuras If venous blood is used for the blood sugar determuna-
nons mstead of capitary blood the arenal hyperglycaerma w5 mnssed and the
ying g will be ken for rena) gheosurts For this reason
Jag curves are not recognized by some Amencan authonnes 1t s unfortunate that
1he term Jag curve has sometnmes come to be applied 1o curves whieh show delay
n teturning to the normal fasting level In Maclean’s cases the blood sugar
reached wts hughest pommt half an hour aftes the ingestion of glucose, had begun
to fail at one hour snd reached the normal fasting Jevel within 13 ot 2 houts
14 15 to curves of ths type that the term Jag eurve 53 properly apphied
The condivon 15 1n ttself symptomiess and 1ts only climeal mamfestation 1s
glycosura after meals In Graham's view the condition 15 as snnocent as renal

glycosuna and none of lus cases observed over a penad of 18 years or more
developed diabetes Wilder (1940) considers ihit tha neannan M
. B

. = wd suuuy nas NOL DeER reached but it seems that,
pn::dcd h:h; dm%nosxs nl‘hlag glycosuria 13 restricted to patents having sugar
curves which conform 1o the ertenia of Maclean, the

il develog s there 15 little rosk that diabetes

Post-gastrectomy syndrome

“The occurrence of post prandial a
ttacks of palptation and weak i
£XNC operanons led to the d of the n
N o S(;‘ovcry that g]uco’xre‘_iolcrancc curves of the fag

M ecna1r =

i ~ nwws A1) rarly or
vl witun half an hour of meals b:?ev::! 1
;:pll:rﬁ“;xng of the yyunum, and (2) Yate attacks nmcumné frolm oneuab:ldue T[
Tt\:c ‘ou!rsb after meals due to hypoglycaema " h
il byperglycacrmic phase 15 aseribed &
o 0 rapid jejunal filhng ai
can be produced tn aormal people by u'nmducmée éhlcose dxric‘lr;dxxslg‘\‘::
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per 100 mitliitres The maximal rate of renal tubular absorption of glucose de-
creases progressively with age There 1s a corresponding decrease of glomerular
filtration rate and other functions of the \idney, suggesting loss of functioning
nephrons rather than a specific defect (Miller and his coleagues, 1952)

Renal glycosuria with other syndromes

Failure of the renal tubules to absorb glucose may be associated with other
defects of tubular function In addition to plucose, the tubules are concerned
with re-absorptjon from the glomerular filtrate of phosphate, bicarbonate, potis-
sium, ammoma and amno-acids Defective tubular absorption of these 1ons
Ieads 1n the Fancom syndrome to a combination of renal gfycosura with excessne
loss of calcium, phosphate, amino-acids and other urinary constituents Systemic
depletion leads to acrdosts and nickets or osteomalacta Such syndromes nearly
always have their clinical onset 1 early childhood, but may persist into adult hife

Chinical findings

Renal glycosuria is symptomless and the only clinical finding 1s the presence of
sugar in the unine Individual specimens of urine may contain 2 per cent or more
of sugar but the total daily loss of glucose 1s not great, amounting usually to 5-15
grammes though as much as 30 grammes or more may be lost 1f the threshold 1s
very low If the threshold 1s only shightly lowered sugar 1s not present sn the unne
passed before meals and only appears n the first and perhaps second hours
after the ingestion of carbohydrate If the threshold 1s very low, below the Nisting
blood sugar level, sugar 1s present n all spectmens of urne throughout the diy,
although the quantity excreted 1s greater after meals

Distinguishing renal glycosuria from melituna

Renal glycosuna 1s harmless and 1ts chief chineal sigmificance 1s that it may be
mistaken for diabetes melhitus The error 1s unfortunate because dictary restrichion
1s unnecessary and msulin administration 1s dangerous and hikely to cause hypo-
glycaemia When 1t has been established that the glucose tolerance test 15 normal
and that glycosurta occurs at normal blood sugar levels, the presence of glucose
must be confirmed 1n the laboratory 1n order to distingwish renal glycosuria from
pentosuria and other rare forms of mchtunia If all specimens of unine contun
the same of red b: wn spite of considerable differences of the
meals 11 carbohydrate content, the probability 1s that a reducing sugar other than
glucose 1s present

Dretary restrction
Some dietary restricton 1s advisable 10 cases of glycosunn of which the cause
cannot be determined immediately but once the dingnosis of renal glycosussn his
finally been established no treatment 1s required The dret should not be restricted
and any attempt to control glycosurin by the use of nsulin 15 absolutel
contra-indicated.
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rotavicoss and diabetes
ﬂL"ﬂ:: causal Telation between thyroteaicosts and diabetes 15 uncertam The
mfivence of the thyrod bormone ;\\ hcq:bohyddmte mslabzgs?nt:d ;:rooitzrrtégg:é
which st produces and s ¢onfi
to the wcrease of metabokc rate '} i 1 Mx: O B e O o ancremeed
10 effect on the forma-
probable that dabeles
anly oceurs 10 thyrotoxicosss it the pancreas 1§ Wtaue 10 wspond to the mwerersed
demand for imsulin ansing from persistent elevation of the metabolic rate

Antenar puturtary
The hormones of the antenor lobe of the pitustary known to mfluence carbo-
hydrate metabolism are the growth and ad ticotropiwe hormone

{ACTH) ACTH exerts uts effect by increasing the secretion of adrenal cortreal

sterods  PuniGed growth ormone as been shown o produce permanent diabetes

when adwiasstered to dogs and cats {115 not surpnsing, therefare, that 1 man the

pathological excess of growth hormone steseied s cases of eastnophl adenoma
s1 Lo

A pwe Y anp e aag i ad

weuy o

chinscal nature, but exhibits varrahons in mfensitycorresponding with thewaing and
wanmg of pitudtary activity characteristic of the disease If the disease 15 arrested
by treatment or runs its course and becomes burnt out, as happens Guite commonly,
the diabetes may be permanently cured

Adreaal cortex

ACTH stmulates the adrenal cortex to secrete gluco corticoids, which accelerate
the formation | the Iner of glycogen from non-carbohydrate sources and raise

.;bu;ct hall of the patients, somme of whom show the features characteristic of

lrﬂbt(“d Dhabetes a'|50 oceurs 1 the adrenogemtal syndrome as the “‘diabeles
:‘m ;{1 :: \}Sc:mn The term sterord drabetes has been apphied to a drabetic
sane 2 W:{ E N“ﬂ: excess of i‘?’fl’_"” Lgtz:rf);:i‘s whether therapeutically adminsstered

bauns assuuated with a Tunctiontny
o by it it fan g tumaut of the adrenal cortex has been

Adrenal medulla
Injcction of adrenat
surtd 1t b nalne raises the hlood suear and ™Ay cause temporary glyco-

s bey
20 known for many years that the secretion of adrenakine 1n response
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GLYCOSUR{A AND ITS SIGNIFICANCE

small intestine through a duodenal tube. Smith and lus colleagues (1953) found
that the patients who had dumpmg attacks, hence most rapid emptying of the
gastric remnant, showed the steepest rise of blood sugar though even the
symptomless patients had hyperglycacnua of the lag type

ENDOCRINE CONTROL OF BLOOD SUGAR

Metabolic processes

The blood sugar level 1s governed by the relative rates at which glucose enters
and leaves the blood There are two man sources from which glucose enters the
blood, namely the small intestine and the Iiver The hiver not only converts glucose
to glycogen, which serves as a store from which glucose can be released as required,
but 1s alse capable of forming glucose from non-carhobydrate sources (gluconco-
genesis) From the blood, glucose 1s taken up by the tissues (utdizattont) In the
uissues 1t 15 utiized m three ways, some bemng oxidized to supply cnergy require-
ments, some bemng converted to glycogen 1n the liver and muscles, and some
being transformed nto fat and stored 1n the fat depots

Action of hormones

The hormones regulate the blood sugar by mifluencing these metabolic processes
Insulin accelerates the utilization of glucose by the ussues, thereby fownermng
the blood sugar level A number of hormones raise the blood sugar but wnsubin
1s the only onc that can lower 1t The blood sugar is prevented from falling danger-
ously low in stanvation by hormones of the antertor pitutary and adrenal cortex,
the effect of which 1s to accelerate the formation of glucose from protein i the
liver and to decrease utilization by the tissues Adrenaline tides over the immednie
crists of hy poglycacmit by promoting the release of glucose from the Inver glycogen
but has no direct effect on gluconcogenesis or peripheral utilization The thyrord
hormone doss not take part in the phystological regulation of the blood supr but
when present 1n excess, as i hyperthyroidism, disturbs the normal regulatory
mechanism and causes hyperglycacmit

Hyperthyroidism

Glycosuna and abnormal glucosc tolerance curves are common in hyperthy-
roidism Glycosuna was found 1o occur 1n 38 6 per cent of pitients with primary
hyperthyroidism (Root, 1952) The glucose tolerance curve may show a fasting
value at the ligher Iimit of normal, 1t nises to an abnormally high peak hnlf an
hour after the mngestion of glucose, returning to the normal fasting level sathin
two hours The milder disturbances of carbohydrate metabolism are restored to
normal when the thyrotoxic state has been corrected by medical or surgical
measures True dinbetes 1s comparatively rare, being found in only about 3 per
cent of all cases of hyperthyroidism (Wiider, 1940) Excess of thyrord hormone
makes pre-custing diabetes worse and more difficult to treat while successful
treatment of the thyroid condition renders the blood sugar more stable and lends
1o a fall in the insubin requirement but does not abolish the diabetes
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164 milligrams and fahng 1w 47 of the pauents to return to the fasting ty\cia“.;l:m
ihree hours Sheht to heavy glycosursa was 3 common bus not invanable h: A :gd
Synmlas but less extreme abnormalities of the glucose tolerance curve \\ererc > ery "
1n maetive children, some of whom had glycosuna after the sngestion Dd gl Excos .
1t seems probable that the glycosuma, hyperglyeaena and wapawed gl uc;x’s

tolerance which have been described in patsents with arthnts, cancer and o }e]'r
chromic diseases may be explained at least n part by the mactivity caused by the
drsease rather than by the specific effect of the disease wtself

Intracramal lesions

The up of I lesions to carbohyd bol has
attracted attestion since Claude Bernard produced glycosurta 1o dogs by
needle puncture of the floor of the fousth veninicle In man, glycosunia 15 not
uncommon after head injurses, especiafly those lving or fracture
of the skull and may also accompany subarachnowd and other racramal
haemorrhage, rased mtracramsl pressure and mtracramal lesions of vanous
ower knds The of giucose 15 d with hyperg! and an
b fly high and i d glucose curve The disturbance is
temporary fasting for a vanable ume but yltimately cleacing up 11 convalescence
Temporary glycostna and a disturbance of sugar tolerance of the same kind
occurs wath abont the ame frequency after fractures and myuries of parts of the

body other than the head (Thomsen, 1938) These transient disturbances are quite
distinct from diabetes (Josha, 1940)

Glycosuna 1n mfechons

Infections have an adverse effect on sugar tolerance 1n both diabetic and non-
diabetic subjects They tncrease the seventy of established dsabetes and may
cause temparary glycosuna in patients who show no signs of diabetes before or
after the nfection. Wilhams and Dack (1932) found ghycosunia 1n 41 per cent of
‘ms no)r,\ dnabcu_cnl:ane‘ms with scarlet fever, pneumonia and varnaus ather wafec.
hous Maesses The glycosuna ss associated with h
toferance curve \\!\(c%\y\s abbarmall o Blucose

y hagh and protonged or of frankly o
:‘YN T;helmslurbancc 15 usyally mid and transient s ,-11;... P y diabetic
SN t

w wue atell Uie miection has subsided
amb:fa:\t‘;:;(:: ]:;, ;wéml:v‘(: r:n:‘nc p‘rcscm:: of any mild or chromic mfection nan
WI5¢ 1o come 1o a final canch
on nciusion on the strength
subs‘d::t;?\?:;leg‘mcmc tolerance curve until clinical evidence of infection %as
emperature and erythrocyte sedmentatian rate are normat
ALimentary glycosuna

The u
absorml:;":\ fa:r‘r:\‘:n:ar) agl)cosuna was formerly used 1n the behel that the
£€ quanuty of sugar could cause glycosuriana healthy person
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to emotional stimult can provoke glycosuna Anxicty may explun the high Histing
bloed sugar and glycosuria sometimes found at the first medical cxamination of a
patient whose carbohydrate metabolism 1s subsequently found to be normat

GLYCOSURIA AND VARIOUS PATHOLOGICAL STATES

Glycosuria 1s found 1n association with a great number of pathological conditions
In addition to those mentioned below, 1t has been observed in numerous acute
and chronic disenses and after anaesthetics The glycosuric effect of these conditions
may be due to the physical inactivity which they entail In infections, the disturbinee
of blood sugar regulation may be explamed by increased metaboltsm whilst in
other diseases such as acute coronary occluston, 1t has been attributed to mercised
adrenal cortical activity The cause of the disturbince of sugar tolerance which
occurs 10 mabignant disease 1s obscure

Glucose tolerance 1s impaired by starvation or by a low 1ntake of carbohydrate
A patient who has been kept on a restricted diet before having a glucose tolerance
test may have an abnormal curve suggesung diabetes Sugar and hetone bodies
may be present in the unine The effect of semi-starvation has beent observed
released prisoners-of-war who had glycosuna at first when normal feeding wis
resumed

Obesity

Over-feeding increases the demand for msulin and, by throwing extra stram
on the islets of Langerhans, may lead to degeneration of the beta cells in cxpeni-
mental ammals Obesity 1s firmly established as a cause of dinumished carbohy-
drate tolerance mn man and 1ts relation to glycosunia and diabetes mellitus 1
well known When fat but otherwise healthy people are submitted to glucose
tolerance tests, a large proportion of them arc found to have curves which are
somewhat higher and more prolonged than usual, or they are frankly dibene
If obcsity 1s allowed to persist for a number of years 1t leads to diabetes i some
but not all people 1f the body weight 1s reduced by dietary restriction to near the
normnl, glycosuria 1s very often abolished and the glucose tolerance curve m1y be
restored to normal (Newburgh and Conn, 1939) It has been suggested that glyco-
suna associated with obesity should properly be regarded as a condition apirt
from ordinary diabetes In practice, hawever, wt 1s by no means casy to make the
distinction between harmless glycosuria and diibetes occurring 10 fat people
Obestty 1s a common forerunner of diabetes which, elincally mild, 15 accomptmed
by degeneratine comphications as severe as those seen in ordiary diabtes

Physical inactinty

Blotner (1945) studied the sugar tolerance of a group of bedndden patients
Glucose tolerance tests were carried out on 70 non-diabetic adults who had been
confined to bed for periods varying between four weeks and eight years becuse
of paralysis, arthritis and various chronie discases Most of the pitients were of
normal or shghtly below normaf weight and only two had a fimily history of
dubetes  Of the 70 adults, 63 had abnormal glucose tolerance curves, havng a
fasting level of 70 to 130 mulligrams per 100 mullihtres, r1sing to & peak of 180 to
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t a powerful 1nfluence on carbo-
of the antenior priustasy and adgenal coftex exer!
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the body The blood sugarlesel is mamtained within the nartow hmits of normality,
a fall 1o dangerously Jow levels during starvation being prevented by the mnfer-
venvion of the adrenal cortex and antenior pituitary and any abnormal mse after
the ngestion of carbohydrate being prevented by an sncrease the secresson of
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adrenal cortex showing that the dizbetic state resubting from istet deficency s due 2t
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states have been produced by admucistration of cortisone 2nd alsa by admimistra-
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iuttary extract Young (1937) produced dizbetes i dogs which perssted
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GLYCOSURIA AND ITS SIGNIFICANCE

by over-taxing the normal storage mechanism, The shght glycosuria sud to occur
m some normal people after the ingestion of very large amounts of carbohydrate
15 pot of chimeal importance and 1t 1s now generally recogmzed that the normal
storage mechanism 15 capable of dealing with all the sugar absorbed after meals
or after the ingestion of 100 grammes of glucose or morc. On this view, the
occurrence of glycosuria after the mgestion of carbohydrate indicates a defect
of assimilation or retention, and the term alimentary glycosuna 1s undestrable
m that 1t directs attention to the absorption of glucose from the alimentary tract
which 1s merely the agent whereby the essential defect is revealed, Shght lowering
of the renal threshold permuts glycosuria when the blood sugar nses after mealy
If the renal threshold ts normal, the glycosuna must be due to some disturbance
of blood sugar regulation This may be explaned by rapid absorption from the
miestine as wm hyperthyrodism and after operations on the stomach, 1 which
curves of the lag type are found The transient hyperglycacma of the lag cunve 1s
often missed because venous blood 1s used and the cause of uncxplained post-
prandial glycosuria may be revealed if the glucose tolerance cune 1s repeated
using capillary blood Most important of all 1s that the possibihity of mild diabetes
should not be disnussed without full mvestigation ncluding a glucose tolerance
test

DIABETES MELLITUS

Diabetes mellitus 1s a chronic disorder of metabolism characterized by persistent
hyperglycaemia and a tendency to premature degeneration of the svascular and
nervous systems  Its clinical 1ons range from symptomless glycosuna
to the classical syndrome of cxcessive thirst, polyuria and loss of weight
Disturbance of carbohydrate metabolism 1s most cvident and dignosucally
important but protemn and fat metabolism arc also affected The conversion of
protein to glucose in the hver leads to muscular wasting with mereased loss of
nitrogen n the unine and accounts for the persistence of glycosuria in scvere
diabetes even when no carbohydrate 1s taken by mouth Fat 1s also broken down
n the Iiver to hetone bodies which are used to supply the energy requirements
of the ussues tnstead of glucose In severe, untreated drabetes fat hatabolism
gathers momentum until hetone bodies are formed more rapidly than the tissues
can usc them  The excess 1s at first chaunated by the hidneys but ultmately,
when excrction fanls to heep pace with production, hetone bodics accumulate 1n
the blood and the resulting state of hetosis, unless properly treated, may progress
to coma and death

All the biochemical disturbinces of diabetes can be produced by remosal of
destruction of the pancreatic 1slets and corrected by the admimstration of insultn
Surgical excrsion of the pancreas was the first and 1s sull the most certain method
of producing dinbetes i experimental animals It was subscquently discovered
that ammals could be rendered diabetic without surpical interference by selectine
destruction of the msulin-scereting cells of the siets of Lnngcrh;ns hmusm'
about by the mjection of alloxan (Dunn and hus colleagues, 1943) Vet the study
of cxpenimental dinbetes has shown that deficient production of msulin 15 by no
means the only factor concerned in the genesis of diabetes The metabolic hormones
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patent suggests the possibility of diabetes or thyrotoxicosis  Other common
camglatats are of blurred wision due to osmotic changes m the eye, eramps and
paraesthesiae from salt depletion, and constipation caused by dryness of the
faeces ansing from general dehyd ‘Women may plamn of pruritus vulvae
or menstrual distarbances and men of balamuis or mmpotence Same patients
fisst seck medical advice on account of recurrent boils and carbuncles or with
symptoms related to diabetic neuropathy or one of the other chronic complications
such as gangrene

Analyss of the early symptoms of patients attending a diabetsc clinie showed
that 71 pet cent of them had dabetic symptoms of some kmd, but only 34 per
cent presented the classical symptoms of the disease Early diagnosis was found
to be comparatwely race, the majonity of the patents (30 per cent) having had
glycosunia for two years or more before coming for treatment (Beaser, 1948)
Three chnteal groups

Although diabetes does not fend self to ngd classification, some sumple
form of clinical grouping 15 customarily adopted as a working basis for treatment

e st

i W s ulw Palients €20 be assigned to one or other group According
to the body weight (fat, thin or medum 15 often enough} and nature of the
symptoms at the time when the diagnosis 13 first made

Severe diabetes —The patsents 1n thus group present with the classical symntoms
of thirst, polyura, wasting and weakness Emaciation may be obvious at a glance
and a history of recent Joss of werght will e abtamed unfess the onset has been
very recent Glycosunia s heavy and ketosis readily develops m the absence of
treatment This s the charartensue form of dibetes 1m young pavients, but may

oceur at any tme of Wfe mcluding old age
I -

0
or

o 41+ wepauuet of the other kinds may also

Duagnosts
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histological technique may reveal, i some of these apparently normal islets,
defects 1n the number or structure of the beta cells, but 1 the present state of
knowledge the absence of any specific post-mortem lesion so conflicts with
experience in other pathological conditions, that we cannot safely assume that the
pancreas 1s primanily at fault 1n cvery case,

Other endocre glands

Diabetes occurs 1n 17 per cent of acromegalics and 15 a feature of Cushing’s
syndrome Such chnically recogmizable endocrine disorders, however, account
for only a very small proportion of cases of diabetes and the role of the pitutary
and adrenal glands n the genests of ordmary diabetes 1s sull a matter for
conjecture The fact that women who develop diabetes have often had lirge babies
suggests that, at least mn some mstances, the growth hormone may play a part

Heredity

Heredity 1s firmly established as the major predisposing cause of diabetes
50 per cent of diabetic children have a famuly history of drabetes A likely but
unproved hypothests 1s that the infant 1s born with a heredutary defect of the islets
of Langerhans which makes them mcapable of responding to increised functronal
demands and predisposes to the development of diabetes in later Ife Careful
studies have led to the view that the lability to dimbetes 15 transmtted as 2
Mendelian recessive character (White and Joslin, 1952), but some authortties
believe that this 1s an over-simphfication and that the full mechamsm of genetic
transnussion has yet to be unravelled

Obesity

Obesity 1s chimically the most important precipitating cause of dinbetes and 15
found m more than half of the patients who develop ditbetes after muddle hfe
Estimation of the msulin content of plasma has shown that elderly, obese dibetics
have « normal output of msulin (Bornstemn and Lawrence, 1951), and the cwse
of their diabetes must therefore be an increased demand for msulin The reson
for this inereased demand 1s not fully understood It 1s known that nsulin 1s used
for the conversion of carbohydrate, 1n excess of the immedite requirements of
the body, to fat, according to one view the extra mnsulin required for the deposition
and maintenance of fat in the depots my account for the mereased demand for
nsubn m obesity Increased body wesght 15 accompanied by abnorm il reststanee
to the action of mjected msulin of which unexpectedly lrge doses are required
to lower the blood sugar Correction of the obesity restores insulin sensttivity,
abolishes all chintcal evidence of diabetes and may even cause the glucose tolerance
curve to revert to normal

Clincal picture

The onset of climcal diabetes 1s sometimes abrupt and can occasionally be
traced to a particular day, but usually 1n old people it 1s mstdious with symptoms
developing gradually, sometimes waving and waning over a period of weeks of
months Thrst, polyura, wasting and musculir weakness are the most constant and
charactenstic symptoms The appetite 1s good or even cxeessive and the com-
bin1tion of a voractous appetite with progressive loss of weight 1n an afcbrle
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Diabeni¢ netropathy

The charactenstic nervous lesion of diabetes 1 a penpheral neuropathy affecting
chuefly the sensory fibres 1ts mam symptom 1s pain sn the legs which 1 generally
worse at wught and often severe enough 10 prevent sleep Sensanons of burning
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distinguished from the polyurma of renal disease, diabetes msipidus or hystena by
examination of the unne, Even n the absence of other symptoms, 1t deserses
consideration 1n cases of unexplaned loss of weight, the association of progressne
wasting with a good appetite being particularly suggestive The practice of testing
the urne of all patients with boils and other mfections of the sk, bilinitis or
pruntus valvae, altered wvision, peripheral vascular discase and peripheral
neunts, leads to the discovery of a proportion of diabetics The problem of
detecting the symptomless cases can be tackled only by extending the scope of
routtne unne testing 10 chmeal practice and, on a larger scale, by detection dmes
of the kind which have been successfully conducted in America

In the presence of unmistakable thirst, polyuria and wasting the diagnosts can
usually be made by examination of the urine, a definite reduction of the copper
solution with yellow precipitate 1s sufhcient to establish the presence of dinbetes,
especially 1f Rothera’s test for hetone bodues 1 also positive Laboratory confirma-
tion can be obtained by a single estimation of the blood sugar, preferably two hours
after a carbohydrate meal, but glucose tolerance tests are unmecessary n such
cases and nvolve delay 1n staring treatment .

In the absence of classical symptoms, a firm diagnosis can be made only by
blood sugar estimations (sec page 135)

Complications

The complications of diabetes fall into two distinct groups The chromc com-
phications consist of slowly progressive degenerative changes n the vascular and
nervous systems leading to disease of the heart, limbs, hidneys and eyes  The second
group cludes 1nfections, and the various other acute complications which disturb
the cven course of the disease and which may lead to ketosis and coma Drbxtic
coma has ceased to be a major cause of death, most of the tll-health and more than
75 per cent of the deaths among dibetics being now duc to the compheations
rather than to the discase itsell The prevention of comphications 1s therefore of
prime importance The most grave consequence of infections and the more acute
forms of neuropathy can be averted by good control of the diabetes The other com-
plcations are related to the duration of the dinbetes and cannot he entirely
prevented but there 1s no doubt that their sevenity 1s inereased by fnlure 10 contral
the discase Although there 15 no final proof that hyperglycaemun ttself 1s durectly
resp ble for the develorp of complications, nevertheless treatment should
aim at the maintainance of normal blood sugar levels as being the best indet
that the metabohism has been restored to normal

Atheroma and gancrene

Atheroma develops prematurely and progresses very rapidly tn dibetic patients
Its most scrious ellects arise from sschaecmia due to occluston of the coroniry
artenies and the arteries of the legs Atheroma of the coronary arterics 1s the
commonest cause of death m muddicaged and clderly diabetics cither from
ischaemic myocardial degeneration ending i heart falure or from coroniy
thrombosts Discase of the perspheral artenes causes intermittent cliudication and
ischacmic changes i the feet The dorsahs pedis and posterior tibial pulses are
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Ocudar complications
Retinopathy ts common in long-standing diabetes but, fortunately, causes

Inttle interference with viston unless the macular arca 15 mvolved The earlest
fesions are minute rounded aneurysms arising from the retmal capillanes Later
there arc haemorrhages and clusters of waxy cxudate over the posterior pole of
the fundus oculi Repeated retinal haemorrhages may lead to retimtis prohiferans,
a grave comphcation 1 which strands of fibrous tissue extend forwards from the
retna nto the vitreous, leading to retinal detachment and bltndness Ordinary
senife cataract 1s common but true diabetc cataract, affecting children, 15
fortunately rare
Renal complications -

The specific renal lesion of diabetes 1s a hyaline degeneration of the glomerular
capillaries described by Kimmelstiel and Wilson (1936) It 1s distinguished 0
histologreal preparations by a tendency for the hyaltne matenal to cotlesce mnto
nodular masses at the centre of the glomerult The clintcal features are albuminuri,
oedema, hypertenston and retinapathy of both hypertensive and diabetic types
The prognosts 1s bad It 1s important to bear in mind that chronic pyclonephnitis
can produce the same clinieal picture and that a careful scarch should be made
m such cases for evidence of unnary infection Infections of the unmry trict
occur chiefly 1n women They are difficult to cure and arc hable to relapse if the
urine contans sugar Vigorous treatment 1s necessary 10 prevent permanent renal
damage from chronic pyelonephritis The urine 1s cultured and, according to the
result of sensitivity tests, the appropriate anttbiotic 1s given 1n a dosage caleulted
to produce a bactenicidal and not merely bacteriostatic concentration Prolonged
and persistent treatment may be necessary Every effort should be made to render
the urine sugar-free, and the presence of a calculus or any ebstructive lesion 1n
the unnary tract should be sought for and dealt with

Other nfictions

A charactenstic feature of diabetes 1s that 1t 1s made worse by nfictrons The
presence of an acute infection may lead to sudden tensificttion of the ditbetic
state requining rapid and very considerable tncre 1se 1n the dose of insulin to prevent
Letosis Patients whose diabetes 1s controlled do not seem to be abnormaly
prone to develop nfections Those with uncontrolled diabetes have an mereased
susceptibihity to certain wnfections especially of the shin and urinary tract Bods
and carbuncles are common and often continue to recur until the drtbetes 15
properly controlled Unexplaned ill health and loss of weight suggest the possibiity
of pulmonary tuberculosis An annul x-ray of the chest 1s advisable to detect
symptomless cases  Susceptibility to tubcreulosis 1s gre ytest i young, under-weight
patients whose dibetes 15 badly controlled Advances 1n the chemotherapy and
surgical management of pulmonary tuberculosss have mauternally improved the
outlook 1n this formerly rather simister combination of diabetes and tuberculosis
Proper supersision of the debetes ts of equrl ymportance and patients ¢in be
teansferred with great benefit to special centres where adequate MNeililies exst
for the management of both conditions The principle of tre stmens in all infeettons
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with a diet contamming 120 grammes of carbohydrate divided equally between
the meals 1If, after & week on this diet, the unine 1s sugar-free, the carbo-
hydrate 1s slowly wcreased until it 15 sufficient to allow the patient to
masntam weight and strength while continuing lus normal actiuties If glycosuna
persists on 120 grammes of carbohydrate, or reappears before enough carbohy
drate 1s bemg taken 10 masntain the body weight at a steady level, the dset must
be increased to 150 grammes of carbohydrate and snsulin gnen Dunrg acute
1llnesses and other crises, patients whose diabetes s, at ordwnary times, well
controlled by diet may need insulin.

Diet and insulm

Insulin 15 best Ewven from the beginming to patients who are under-weight,
or ketotic, and to all diabetic children. Stabilization 1s easier 1f the carbohydrate
mtake 1s faurly low at first, usually 150 grammes, until the diabetes 15 controlled
It will often be found that the carbohydrate can then be nereased in stages, with
Iittle increase of wsulin, up to the full amount on whrch the patient 1s well and
maintains his ideal werght while at work Adjustments of the carbolydrate
allowance may be necessary from ume to ume to counteract any tendencv to
an increase or decrease 1n weight Provided the protein and fat foods are tahen
in ordinary amounts and without great vapation from day to day, they need
not be weighed This has the advantage of leaving the patient free to concentrate
on taking the correct amount of carbohydrate foods

Insulin

The chorce lies between starting with soluble (unmodified) msulin or one of
the slow-acting msulins Soluble msulin has the advantage of bringing the dabetes
mate quickly under contro! and 1s used mn the management of ketosts, i surgery
and tn all urgent cases It has the disadvantage that two or sometimes three
mjections a day have to be given Once the diabetes 15 controlled 1t 15 3 simple
matter fo change over to a slow-acting msulin, or tnsulin muxture, 1f desired
Insultn zinc suspensions or other slow-acting msulins may be given from the start
1 the ambulant treatment of nulder cases without hetosis

Soluble msuln —Tns has the shortest action of all msulins and 1s tnjected
before the breakfast and chief evenng meal A suitable starting dose for oul-
patients 15 12 umts 1n the morning and 8 umts 1n the evemng Each dose 15 then
increased by 2 umits daily until the urine passed at noon 1s sugar-free If the urine
passed at 6 pm or before breakfast stil contarns much sugar, the morning or
evening dose respectively 1s gradually increased Durnng tlus process hypo-
glycaemic symptoms may occur at noon or i the early part of the might, and can
be counteracted by giving extra “*buffer meals’* of 10-20 grammes of carbohydrate
at mud-morning or bed time

Protamme ztnc msuln —Tlus has a prolonged action lasting over the whole
24 hours It can therefore be given tm a single morming njection, starting mih 8
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Globin and 1sophane nsulins —These have a longer action than soluble insulin
but shorter than protamine zinc sulin Given as a single 1njection before break
fast globin insulin suts some patients well, controlling glycosuria during the day
without causing hypoglycaemuc attacks at night Other patients, especially those
who need 40 units or more daily, are troubled by severe hypoglycaemic reactions
1 the late forenoon or afternoon Isophane snsuhin, popular in the United States
of America, has been lhittle used 1n this country and, like globin mnsulin, 15 being
replaced by the insulin zinc suspenstons

Choice of msulin —Relatively mild cases with a low msulin requirement are
rapidly controlled with a smgle dose of any of the slow-acting mnsulins For the
more severe cases a mixture of soluble insulin and protamine zinc 1nsulin has been
most widely used, supplemented 1n the severest cases with an evening mjection of
soluble msulin It seems probable that nsulin zinc suspensions will supplant the
soluble msulin and protamine zinc msulin mxture for general use

Local reactions to wsulin —Allergic reactions arise most commonly from the
use of protamine zinc 1nsulin and only rarely from other msulins Local reactions
appear at the site of the injections as red tender swelltngs lasting several days
and there may also be generalized urticaria and other aliergic symptoms These
reactions commonly occur within the first five days of treatment but subside
sponttneously within a few months during which an antthistanune drug may be
gven to retieve the symptoms A change from protamine zinc to soluble insulin or
insulin zine suspension 1s often effective and only occastonaily will descnsitrzation
bz necessary, a nunute dose of insulin bemng injected subcutancously and followed
by ncreasing doses,

Fat atroply —Tlus 1s a rare and unsightly compiication of insulin therapy 1n
which the subcutaneous fat disappears at the site of the mnjections leaving ugly
hollows It 1s practically confined to women and the cause 1s unhnown Affected
paucnts should take spectal care to plan out the sites at which the injections are
made so that the same site 1s not used more thin once 1n six wechs

Surgical operations

Surgical intervention n elderly diabetics 1s most commonly needed for gangrene,
and should be as conservative as possible Local amputation of toes 1s a successful
procedure If a more exiensive amputation 1s needed, 1t should where possible
be below the knee, provided that vasculanty s sufficient to permit healing of the
skin flaps A below-knee prosthests produces a better functional result than onc
above the knee Controlled diabetes 15 no contra indication to essential surgery,
but 1n deciding on elective surgery the probability of advanced arteral disease
should be taken nto account with its special dingers of post operative coronry
thrombosis and thrombosis mn the arteries of the legs or bram  Uncontrolled
drabetes and espccially ketosis adds greatly to the risk of surgery Therefore,
except in the most acute surgreal emergencics, time should be allowed to get rid
of ketosts and to bring the diabetes under good control During this period the
patient should have a diet contuning at least 150 grimmes of carbohydrate and
should be treated wath two or more daily injections of soluble insuhin mn preference
to the sfow acting preparations Operations under Jocal anaesthesit do not require
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any specsal preparation {2 general anaestbetic 15 to be used, an adeguate supply
of plucose and insulin must be given on the day of operation to prevent ketosis
A common practice 1s to gve 50 grammes of glucose tn water by mouth two hours
before the operation, accompanied by the usual morning dose of sulin Ths 15
opes 10 the abjection that some fluid may remain 10 the stomach and be regurgi
tated and perhaps aspirated 1nto the lungs duning the anaesthetic To avord ths
fisk the stomach should be emptied through a Ryle’s tube befor the anaesthetic
ss started A safer and more reliable method 15 to set up before the operation a
conuinuous ntravenous nfusion of § or 10 per cent glucose aund to divide the
datly dose of msufin, on which the diabetes was stabilized before the operation,
wto equal fractions given at 6-hourly mtervals In the post operative pertod the
dose of 1sulin 15 adjusted according to the results of the blood sugar and vrnne
fests Nitrous oude and oxygen, thiopentone and cyclopropane cause little dis-
turbance Ether has the ge of post het but 1s useful
and harmless enough, when used 1n small quantities 28 an adjuvant to mitrous

oude and oxygen Chloroform should never be used because of its toxic action
on the hver

HYPOGLYCAEMIA
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GLYCOSURIA AND ITS SIGNIFICANCE

Globin and 1sophane insulins —These have a longer action than soluble msufin
but shorter than protamme zinc insulm Given as a stngle injection before break
fast globin insulin suits some patients well, controlling glycosur1a during the day
without causing hypoglycaemic attacks at mght Other patients, especially those
who need 40 units or more datly, are troubled by severe hypoglycaemic reactions
m the late forenoon or afternoon Isophane msulin, popular 1n the Umted States
of America, has been hittle used tn this country and, Itke globn msulin, 1s being
replaced by the mnsulin zine suspensions

Choice of msuln ~Rclatively mild cases with a low nsulin requirement are
rapidly controlled with a single dose of any of the slow-acting insulins For the
more severe cases a mixture of soluble tnsulin and protamine zinc insulin has been
most widely used, supplemented 1n the severest cases with an evening njection of
soluble msulin It seems probable that msulin zinc suspensions will supplant the
soluble msulin and protamme zinc nsulin mixture for general use

Local reactions to sulim —Allergic reactions anise most commonly from the
use of protamine zinc 1nsulin and only rarely from other insulins Local reactions
appear at the site of the mjections as red, tender swellings lasting several days
and there may also be generalized urticaria and other allergic symptoms These
reactions commonly occur within the first five days of treatment but subside
spontaneously withun a few montiss during which an antiistamine drug may be
gwen to relieve the symptoms A change from protamine zinc to soluble msulin o
msulin zine suspenston 1s often effective and only occastonally will desensitization
bz necessary, a minute dose of insulin being injected subcutancously and followed
by ncreasing doses, .

Fat atrophy —This 1s a rare and unsightly complication of insulin therapy n
which the subcutancous fat disappears at the site of the injections leaving ugly
hollows It 1s practically confined 1o women and the cause ts unknown Affected
patients should take special care to plan out the sites at which the ijections are
made so that the same site 1s not used more than once 1n six weeks

Surgical operations

Surgical intervention 1n elderly drabetics 1s most commonly needed for gangrenc,
and should be as conservative as possible Local amputation of toes 15 a successful
procedure If a more extensive amputation 1s needed, 1t should where possible
be below the knee, provided that vascularnty s suflicient to permit healing of the
skin flaps A below-knee prosthests produces a better functional result than one
above the knee Controlled diabetes 1s no contra indication to essential surgery,
but in deciding on elective surgery the probability of advanced arterial discase
should be taken into account with 1ts specinl dangers of post-operative coronry
thrombosts and thrombosts tn the arteries of the legs or bram  Uncontrofled
diabetes and especrally ketosis adds greatly to the nisk of surgery Therelore,
except 1n the most acute surgical emergencies, time should be allowed to get rid
of ketosis and to bring the diabetes under good control During this period the
patignt should have a diet containing at least 150 grammes of carbohydrate and
should be treated with two or more daily injections of soluble insulin in preference
to the slow-acting preparations Opcrations under Tocal anaesthesit do not require
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DIABETIC COMA

in a freshly passed specimen of unne consist chiefly of beta hydroxybutyne acid
with about 30 per cent of aceto acetic acid and only a small quantity of acetone
Thesr presence 1n unine can be detected by Rothera's miroprusside test which 18
extremely sensitne Gerhardt's fernc chlonde test becomes positive only when a
Jarge quantity of aceto acec acid 15 present, indicating that ketosss has reached a
serious stage Recently a simple tablet test (Acetest) has been ntroduced which,
alihough ess delicate than Rothera’s test, 1s quite satisfactory for ordmary clinteal
purposes A drop of urine ss placed on the tablet and if ketone bodies are present
2 purple colour develops

Duabetic coma can be prevented 1f ketosis 1s treated 1n its early stages by mcreas
wg the dose of msuln 1f 2 muxture of protamme zin¢ and soluble nsulins 15
being used the soluble msulin should be 1ncreased and, of glycosuna persists to
the evening test, an additional dose of sofuble insulm may be given before the
evering meal If there 15 difficulty in controfling ketosis 1n a patient having a
slow acting msulm 1 15 better to change to soluble sulin which can be given
mote frequently and increased more quickly By giving supplementary 1njections
of 8 12 umits at noon and midmght the total daily dose of msulin can be safely
and rapidiy raised

As ketosis increases, the appetite fails and there may be vomiting and abdomunal
ran The patient becomes apathenic and shows mcreasingly deep breathung and
i:;’:’;[‘:f“ (M this, the stage of pre.coma, vigorous freatment 15 needed with
o ané{“:; i guven every 4 hours, the amounts depending on the blood sugar

ne tests The carbohydrate allowance should be generous and divided

110 equal feeds of about 40 grammes every four hours

Diagnoss
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‘ GLYCOSURIA AND ITS SIGNIFICANCE

Insomnia, difficulty in rising 1n the morning and malase that clears up with break
fast are also suggestive

In dealing with a condition of such variable symptomatology, the practitioner 1s
well advised to bear 1n mind the possibility of hypoglycaema when confronted
with any unusual symptom n a drabetic patient having insulin Reactions from
soluble msulin, given 1n the usual way before meals, are most likely to occur
3-4 hours after the myjection but the mnterval may be longer after large doses of
over 40 units The most hikely times for reactions from globin insuhin given mn the
mornmg are the late forenoon and afternoon, and for protamine zinc msulin
during the night and before breakfast Insulin zinc suspension may cause hypo-
glycaemua at any time 1n the 24 hours, most commonly at the end of the morntng

Hjy poglycaemic coma

The diagnosts of hypoglycaemic coma from diabetic coma 1s discussed on page .
157 Coma of sudden onset 1n a patient having isulin 1s likely to be hypoglycaemic
mn which case administration of insulin may be fatal Every diabetic treated with
msulin should, therefore, carry a card giving particulars of his name, lis doctor
or hospttal, the type and dose of insulin and the following direction

THE BLARER OF TINS CARD IS A DIABETIC AND TARES INSULIN
IN THE EVENT OF SUDDEN CONFUSION OR FAINTNESS PLEASE GIVE
TWO TABLLSPOONFULS OF SUGAR IN WATER AND COMMUNICATE
WITH THE NEAREST DOCTOR

Suitable cards can be obtained from the Britsh Drabetic Associition, an
organization for the benefit of diabetics which they are well advised to jom

Treatment

Insulin patients should invanably have with them a supply of sugar or other
carbohydrate and at the first symptom of hypoglycaemra should at once take two
lumps of sugar or the equivalent and keep at rest until the symptoms have passed
In muld reactions this will suffice but 1f the symptoms persist for half an hour or
if they recur (as happens 1n reactions due to protamine zinc nsuln), the dose
should be repeated and if this 1s stll not followed by improvement, | ounce
(30 grammes) of glucose should be given, well diluted, by mouth

If the patient 15 already unconscious the best treatment 1s to give at feast 3
grammes of glucose ntravenously wiich can be done convemently by mjecting
20 millilitres from an ampoule of 25 per cent glucose If facilities are not available
for giving glucose intravenously, a subcutaneous mjection of 1 millilitre ofalm
1000 solution of adrenaline may release enough glucose from the hver glycogen
to restore conscrousness sufficiently to allow sugar to be given by mouth If this
fails glucose may be given by stomach tube

DIABETIC COMA

Diabetic coma 1s the final outcome of ketosss resulting from uncontrolicd diabetes

Ketosis 1s due to increased production of ketone bodies by the lver and not, as

was formerly believed, to failure of the tissues to oxidize them The ketone bodies
156



DIABETIC COMA

Fluds

Diabetsc coma 15 associated with severe deptetion of water and electrolytes
which must be d by the of fimd The mamn
losses of electralytes are sodium and chionde from the extracellufar fnd and
P g and phosphate from the cells The first and 1mmediate
ficed 1 to combat crculatory farlure by restormg (he blood volume with sodum
chlonde and water Phystological saline 1s often used but 15 not 1deally suited to
s purpose because sodium 15 {ost 1 greater prop froma the 1lul,
fld than 1s chtorde A more satisfactory solution consists of sodwm chlonde
with a propaction of sodum tactate which prowides the extra sodium and helps
1o correct acidosis The composition of this sahme lactate sofution 15 as follows
Sodwm chlonde 5 85 grammes sodwm lactate 3 36 grammes distilled water
fo | hire (Nabarro and s cofleagues 1952} Whether physiologcal saline or the
sat ne lactate solutian 1s used the infusion 13 aflowed to run 1o rapidly at first 1o
restore the faling The rate of 15 adjusted to the size
of the panent and the state of the airculation but usually 1o lires are gwven n
the first hour after which the fusion 15 stowed to deliver a litre every sic hours
The consensus of opiion is now agamst the use of glucose at this early stage
when the blood sugar 1s igh It increases the unmary foss of water and electrolytes
and interferes with the rehability of blood sugar estumations

“When the blood sugar begins to fall the saline of saline lactate 15 replaced by

2 ioluuon contammg glucose and stntably balanced to replace the and
aha at v

« sulu 8 pulassiom talls Lhe course of the potassium deficiency can be

Yso\\m\rd By the electrocardiogram  the Rattened T waves charactenshie of potas

g:mttglcll\mn 1bcbx‘ﬂgr reswrc? to normal as the potassium deficiency becomes
suitable formuta for the cellular replacement flmd b

asg&ollws Sedwm chlonde 1 17 gramme i " vdiogor y‘Nabam’

gremme  posstum chlonde 149 gramme ma;

gnesium chlonde 0 24

5{3\::1: ‘glucosr‘: 0 0 grammes distilled water to one htre  This 15 continued

v ate of & on;re every ssx howrs unut orat feeding 15 established Intravenons

7 is 1f the urmary output 1 reduced or of

g\ltn: I&ln;o grrc:\clc :‘co;\ctmra(mn If a suntable sotution 1s not avalable glucos;

s el glucose and O 18 per cent sodwm chlionde) may be used

The stom:
bt care should be ach may be washed out with warm water of sahne

taken that the stamach s I
e houtd be ach 1s left empty No attempt should be
ewids t food by moeuth beeause of the danger of regurgitation and

1a ese:
other precipyt:
enema will be required 1o Tmpty the bo\\c)po;cg’r:‘fl':su&sw“ After recovery an
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GLYCOSURIA AND ITS SIGNIFICANCE

m msulin coma has usually been 1n normal health until a few minutes, or at most
hours, before losing consciousness The main points of distinction between
diabetic coma and nsulin coma are as follows

DIABETIC COMA INSULIN coMA

Onset Gradual Relatively sudden
Sk Dry Often sweating
Respiration Decp, abdomimal  Normal

Breath Smells of acetone  Normal
Glycosuria Heavv Moderate or il
Ketonuria Present Absent

Changes 1n the reflexes and mmor vatations of eyebail tension may be mis-
leading The presence of sugar in the urine does not necessanily exclude msulin
coma because the sugar may have entered the bladder some hours before, when
the blood sugar was still high When 1t 1s impossible on clinical grounds to decide
if an unconscious patient 1s suffering from diabetic or insulin coma, 1t 1s best to
collect blood for a blood sugar estimation and then to try the effect of an
1ntravenous injection of glucose

Treatment

Dubetic coma 1s a grave contingency which needs mmmediate hospital
admittance In perhaps no other medical emergency are good laboratory facihties
so essential Blood 1s collected for determunation of blood sugar and aikalt reserve
and then without waiting for the result, the first dose of insultn 15 given and an
intravenous saline nfusion 1s started The patient should be kept warm and the
foot of the bed rased

Insulin

Recovery depends largely on giving suflicient insulin and giving 1t ewly The
mtial dose 1s usually 100 untts for an adult of which one-fifth 15 given tntravenously
and the rest subcutaneously The result of the blood sugar test should be known
within an hour, and should this be over 800 milligrams per 100 mullthtres another
80 100 unis or more may be given Further injecttons of msulin are given at
wntervals of three hours the dose being adjusted according to the results of blood
sugar tests and the clinical condition of the patient The previous dose may be
increased by 50 per cent if there has not been any improvement and doubled
if the blood sugr 1s actually lugher Early cases of average sevenity need a tot1l of
only a few hundred units of insulin but patients who have been 1n coma for many
hours and are gravely 1! may need many hundreds of unuts and n such c1ses the
insulin may sometimes have to be given at short ntervals of 31 hour These very
large doses of insulin are, however, only nceded 10 exceptional cases and demand
close supervision and frequent blood sugar estmation Large doses of insulin may
be given with little 115k of hypoglycaemia i the first few hours of trextment when
snsulin resistance 1s hugh As ketosis disappears the msulin sensttivity returns and
the dose of insulin must then be reduced and always accompanicd by glucose 10
guard agunst hypoglycacmia .
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DIABETIC COMA

i
ﬂu[)d\iheuc coma 15 associated with severe depletion of water and electrolytes
which must be correcied by the miravenous admimstration of flmd The main
tosses of electrolytes are sodwm and chioride from the extracellular finnd, and
g1 and phosphate from the cells The first and 1mmediate
;md 1 10 combat cireulatory fadute by restotng the blood volume with sodium
chionde and water Physiofogical saline 15 often used but 1s not deally suited to
tfus purpose becanse sodyarn 15 Jost 1n greater proportion from the extraceiiular
flud than 15 chlonde A more satisfactory solution consists of sodum chlonde
with 2 proportion of sodium lactate which provides 1he extra sodwm and helps
to correct acidosis The composition of ths saline lactate solution 15 as follows
Sodium chloride, 5 85 prammes sodwm lactate, 3 36 grammes, distifled water
to | hitre {Nabarro and his colleagues, 1952) Whether phystological saline or the
safine lactate solution 1s used, the mfusion 1s allowed to run 1o rapidly at first to
restare the fading The rate of 1s adjusted to the size
of the patient and the state of the circulation, but usually two litres are given 1n
the first hour after which the mfusion 1s slowed to deliver a litre every s1x hours

Te: consensus of opimion 1s now agamst the use of glucose at 1his early stage
Phaw tha it 3

'
= yv v uhcoutabnig glucose and suitably balanced to replace the potassinm and

et Vo 5 or o~ asosmn vl purassium into the
3 ns and the serum potassium falls The course of the potasswm deficiency can be
oloned by the electrocardiogram the flattened T waves charactenstic of potas-

swm depletion being restored to normal as the
potassium deficiency becomes
carrected A sustable formuta for the cellutar replacement fluid 1 given byy Naharre
gssgollnws Sodium chlonde, 1 {7 gramme, d, hyd hospt
Sramme  potassrum chionde, I 49 gramme, ma ride,
3 . magneswm chlorde, 0 24
gramme, glucose, 50 0 grammes distilled water to ane 1teo T -
at the rate of a bitre every si ho

admimistration of potassium 15 ¢
e ~
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GLYCOSURIA AND ITS SIGNIFICANCE
HOME CARE OF THE DIABETIC

Whlst the general practitioner ts responsible for the care of the patient at home
he can obtain a great deal of help from the home nurse or health visitor The
difficulties in the home care of the elderly drabetic are considerable and an excellent
scheme has been orgamized m Cardiff for the follow-up and care of ex-hospital
patients Pattents, after discharge from hosmtal, are invited to attend 2 spectal
diabetic clinic run by specially trmned health visitors under the direction of the
hosputal physician Weekly visits are made to the hospital by the health visitors,
who visit patients who are about to be discharged in both medical and surgical
wards In this way they are able to gain the confidence of the patients and discuss
with them the details of thexr future mode of ving The special problems of each
individual are discussed with the hospital staff and the health visitor notes any
specal mstructions that may be required for the after-carc of the pitient When
the patient 1s discharged from hospital a copy of the letter to the general practis
tioner 15 sent to the health visitor and the patient 1s wisited at home Printed
mstructions ate very rarely understood adequately by the elderly and 1t 1s far more
satisfactory that essential matters, such as care of the feet, general hygiene, and
storage of syringes should be supervized personally Many elderly patients find
difficulty 1n measuring correct doses of nsulin and they have also difficulty with
diet Strict insistence on calonc control for over-weight patients must usually be
sacrificed after the age of seventy when outside interests are contracting and
contentment depends more on the comforts of the home At the clinic, patients
are wnstructed in urine testing and taught to recogmze the carly symptoms of
hypoglycacrma A chiropodist 1s in attendance and regular cookery demonstrations
arc given under the supervision of a quahfied dietitian The whole scheme 15
under the supervision of a consultant phystcian Simlar schemes for after-care
could certainly be used with advantage more widely A small number of elderly
diabetics without anyone to look after them are best cared for in a home, and a
start has been made by the British Diabetic Assoctation m establishing old peoples

homes, although accommodation of this kind remains scarce
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CHAPTER 7

CHRONIC BRONCHITIS IN THE ELDERLY

F J Funr

INTRODUCTION

THE BRONCHITIC patient ts well-known to all who practise medicine, particularly
those working 1n the industrial cities of England, yet the pathological entity of
chronic bronchitis has been demied by many emment pathologists The syndrome
of a spasmodic wheezy cough recurring every winter with greater tensuy,
tenacious mucopurulent sputumand progressiye breathl onexertion,although
sometimes mimicked by other respiratory diseases, may be aptly labelled “‘chromc
bronchitis™ The sevenity of its symptoms 1s determined by the relatne frequency
and virulence of infection, by the vitahity of the broncho respiratory tract and
1ts susceptibihity to obstruction by mucus or spasm, and especially by the functional
capacity of the lungs, 1t 1s not directly mfluenced by the age of the patient  Bron
chitss 1n the elderly, apart from that accompanying influenza and certain other
wvirus infections 1s not necessanly a serrous disease Possibly because of acquired
resistince, many old people withstand the common cold better than the young
They tend to stay at home and are thus less exposed to the risk of infection Dunng
the course of acute respiratory infections the bronchitic with marked emphysema,
whether young or old, 1s n grave danger of death from respiratory fulure (West-
lake, 1954) Although the ehsticity of the lungs decreases with advancing age, the
most severe forms of emphysema are encountered 1n the middle aged, but because
of antibiotic therapy the number of respiratory cripples among the ciderly
population 1s likely to increase

The duration of bronchitis 1s variable, and although the disease m1y origiate in
early life, even 1 infancy there 1s an tmportant group with sy mptoms of Iater onset
In some the onginal damage 1s due to an attack of whooping cough n infancy, 1n
others to influenza m adult hfe, even in old age, but bronclntis 1s a well-known
accompaniment of left ventricular failure and often precipitates congestive heart
failure even 1 patients without chronic lung disease (Flint, 1954 b) Bronchitis
15 of course the feared accompamment of many drsetses tn elderly people, prrti
cularly those undergong operations or confined to bed for any reason, as well 1§
those with impaired cardio respiratory function Old age 15 so often accompanied
by multiple disease that bronchius may be difficult to detect If the cough and
ventlation are feeble, the suffocating effect of a respiratory infection may not be
diagnosed until too late

The symptoms attributed to * chronic bronchitis™ may be due to & number of
other causes, espectally chronic fibroid tuberculosis, bronchnl eareimoma which
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INTRODUCTION

may persist for a considerable time 1n the elderly, and bronchiectasis In these
diseases as i chtomc bronchitts the disability 1s usually related to.the function
of the lungs rather than to the extent of the bronchial disease This principle apphies
particutarly sn bronchiectanis 1 ihe disease s of the &iffuse type and assotiated
with emphysematous changes in the lungs the prognoests 1s relatively bad, but
the localized form even if severe 1s seldom senous Much depends on the efficiency
of natural bronchial drainage In the wnter’s expenence, upper lobe bronchiectasis
1s quite common in the elderly, and although often mstaken for more serious
{estons, 1t seldom causes serious symptoms (Fig 33)

F1g 35 —Skiagram of chest Lefy upper Jobe
chrome bronchuty

bromhiectasis 1n
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CHRONIC BRONCHITIS IN THE ELDERLY
PATHOLOGY OF CHRONIC BRONCHITIS

By mucroscopic examimnation of seral sections of the lung Reid (1954) has
given an excellent description of the pathological changes in the lungs and arr
passages N
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Air passages
Early cases

In early cases the principal feature s hypertrophy of the mucus-secreting ele-
ments, which 1s corroborated by the excess of mucus 1n the air passages There Is
an obvious increase i the number of goblet cells, and the mucous glands, which
are confined to the bronchs, also show hypertrophy, the ducts of these glands are
often dilated and on bronchography this gives the appearance of diverticulosis
50 often seen 11 bronchograms of patients with chronic bronchitss There 1s usually
oedema of the bronchial wall with swelling of the basement membrane and also
some mfiltration with round cells
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Fig 36 —Bronchitisand broncho-
pneumomit death rates for
the years 1939 501n England
and Wales
A—Men aged 65 74 B=
Women aged 65-74 C=Men
aged 55 64 D_Womenaged
5 64 E=Men aged 45 54
F=\Women aged 45 54
courtesy of Mr Goodman
Drs Lane and Rampling anl
the British Medical Journal)
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PATHOLOGY OF CHRONIC BRONCHISS

Advanced cases
Tn advanced cases these changes are more marked and the cary mechanism
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CHRONIC BRONCHITIS IN THE ELDERLY

very small and patches of pneumoma are often only a few millmetres 1n diameter
On occasion, orgamization of pneumonic exudate takes place with consequent
contraction Patches of collpse usually measure about O 5 centimetres in diameter
but sertal sections show that they are supphed by large proumal bronchtoles, and
therefore represent the remams of a considerably larger volume of normal
functioning lung

The most mmportant result of chronie bronchitis 1s emphysema, a change which,
although varying in degree, 1s usually gencralized throughout the lung (Fig 37)
At least five mechanisms are probably concerned i 11s development (1) Disrupiion
of alveol, (2) dilatation of and cyst formatton n bronchiolar remnants, (3) em-
phiysema compensatory to disease in neighbouring lobules, (4) over-mflation of
cystic areas caused by trapping of air during inspiration m persons with broncho-
spasm or excessive mucus formation, and (5) degenerative changes in the ehsticity
of the lung due to the process of ageing The lung thus becomes over-inflited, a
feature which 15 well known both chineally and radiologically (Fig 38¢)

RESPIRATORY FAILURE

After g prolonged period, usually 20 to 30 years, but 1n elderly subjects sometimes
much less, the irreversible lung damage mseparable from chronic bronchitis may
eventually become so advanced that respiratory fatlure ensues, The distribution of
inspired air throughout the lungs 1n emphysemn ts exceedingly uncven and in-
efficient The function of the lung 1s impaired by (1) Perfusion of unventlated or
under-ventilated alveols, (2) ventilation of unperfused and under-perfused alveol,
and (3) widespread destruction of fung 1ssuc When the diseasc ts far advanced
the pulmonary reserve 15 so poor that a comparatively trivial bronchial mfection
may mterfere with gaseous exchange, thus giving nise to a dangerous state of
hypoxia and hypercapnia which may prove rapidly fatal (Westlake, 1954)

Pulmonary heart disease (cor pulmonale)

Anoxic pulmonary heart disease or cor pulmonale 1s but the end result of pro-
longed or repeated resprratory failure Not all bronchitics, however, reach the stage
of heart failure In a series of 64 male cases of uncompl, d cor pull I
studied by the author (Flint, 1954a), 49 were between 50 and 69 and only 3 over
70 years of age Cor pulmonale 1s probably not uncommon 1n the elderly but 1
lable to be associated with other forms of heart disease, particularly coronary
atherosclerosis Cor pulmonale 15 rare in women but bronchitis in the elderly 15 a
common accompamment of heart fulure duc to other causes, a combination
which carries a high mortality (Fhint, 1954b)

It1s over a hundred years since Laennce (1826) described the cinical and pathologt-
cal charactenistics of emphysema and observed that advanced lung disease m1y
cause heart farlure even in persons with healthy hearts What he said 1s as follows

All diseases which give rise to severe and Jong continued dyspnoea produce, almost
necessanly, hypertrophy or diatation of the heart, through the constant efforts the
organ 1s called on to perform, in order to propel the blood nto the lungs agunst the
resistance opposed to 1t by the cause of the dyspnoca When, however, diseases of
the heart are found to cocxist with chromic pleunsy, phthists, emphysema, and, 1n
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very small and patches of pneumoma are often only a few nullimetres n diameter
On occasion, organization of pneumontc exudate takes place with consequent
contraction Patches of collapse usually measure about 0 -5 centimetres tn diameter
but seral sections show that they are supplied by large proxtmal bronchioles, and
therefore represent the remains of a considerably larger volume of normal
functioning lung

The most ymportant result of chronic bronchitis 1s emphysema, a change which,
although varying in degree, 15 usually generalized throughout the lung (Fig 37)
At Jeast five mechamisms are probably concerned in 1ts development (1) Disruption
of alveoli, (2) dilatation of and cyst formation in bronchiolar remnants, (3) em-
physema compensatory to disease in neighbouring lobules, (4) over-inflation of
cystic areas caused by trapping of air during inspiration in persons with broncho-
spasm or excessive mucus formation, and (5) degenerative changes in the clasticity
of the lung due 1o the process of ageing The lung thus becomes over-nflated, a
feature which 1s well known both chimically and radiologically (Fig 38¢)

RESPIRATORY FAILURE

After a prolonged period, usually 20 to 30 years, but mn elderly subjects sometimes
much less, the irreversible lung damage inseparable from chronic bronchitis miy
eventually become so advanced that respiratory faifure ensues The distribution of
inspired atr throughout the lungs 1n emphysema 1s exceedingly uneven and -
efficient The function of the lung 1s impaired by (1) Perfusion of unventilated or
under-ventilated alveolt, (2) ventilation of unperfused and under-perfused alveoli,
and (3) widespread destructron of lung 1ssue When the disease 1s far advanced
the pulmonary reserve 1s so poor that a comparatively trivial bronchial mfection
may interfere with gaseous exchange, thus giving nise to a dangerous state of
hypoxia and hypercapnta which may prove rapidly fatal (Westlake, 1954)

Pulmonary heart disease (cor pulmonale)

Anoxic pulmonary heart disease or cor pulmonale 1s but the end result of pro-
longed or repeated respiratory fatlure Not all bronchitics, however, reach the stage
of heart failure In a series of 64 male cases of uncomplicated cor pulmonale
studied by the author (Flint, 1954a), 49 were between S0 and 69 and only 3 over
70 years of age Cor pulmonale 15 probably not uncommon tn the elderly but 15
Iiable to be assocrated with other forms of heart disease, particularly coronary
atheroscl Cor put le 15 rare 1 women but bronchitis 1 the elderly 1s 3
common accompamment of heart faure due to other causes, a combmation
which carries a high mortahty (Flint, 1954b)

It1s overa hundred years since Laennec (1826) described the chimical and pathologi-
cal charactenistics of emphysema and observed that advanced lung disease may
cause heart failure even 1n persons with healthy hearts What he said 15 as follows

All diseases which give nise to severe and long continued dyspnoca produce, atmost
necessanly, hypertrophy or dilatation of the heart through the constant efforts the
argan 1s calied on to perform, 1n order to propel the blood into the lungs agamnst the
resistance opposed to it by the cause of the dyspnoea When, however, diseases of
the heart are found to coexist with chrome pleurssy, phthusis, emphysema, and, 1t
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CHRONIC BRONCHITIS IN THE ELDERLY

general, with chronic disease of the Jungs, 1t will usually be found, on close examnation

that the latter are the pnmary diseases It follows from these, and other facts noticed

under the head of emphysema and pulmonary catarrh, that a neglected cold s

frequently the original cause of the most severe diseases of the heart

Untl recent years, however, heart failure 1n patients with emphysema was
commonly believed to be due to assocated heart disease

White and Brenner (1933) wrote

A true cor pulmonale (or pulmonary heart disease) 1s distinctly rare, 1t 15 present in

certainly not much over I per cent of patients with heart disease Ordinanly asthma

emphysema, and pulmonary tuberculosss, even though of high degree, do not produce

cor pulmonale

Parkinson and Hoyle (1937), holding the same view, said

Cardiac failure from emphysema alone ts surpnsingly rare, and when it occurs it 1s

with normal rhythm and oedema, and as a very late event which 15 almost tnvarably

termin1l Recurrent bouts of failure are almost unknown Examples of failure appar

ently due to emphy sema are most often explained by assoctated cardrosascular disease,

usually hypertension, and wn such failure can be recurrent .

Kountz and Alexander (1934) were of the optmion that a cardiac [esion was rare
1 most cases of emphysema, but two years later (Kountz and his colleagues, 1936)
their observations led them to hold the opposite view

Interest 10 pulmonary heart disease has only been aroused during the past tea
or fifteen years This nterest 1s largely due to re-assessment of the problem of heart
failure by Cournand, Richards, and others, using new methods of ivestigation,
notably cardiac catheterization, measurement of renal blood flow, blood gas
analysis, respiratory function tests, and multiple umpolar-lead electrocardiography

It has been shown 1n cor pulmonale that, whereas the right ventricle ts hyper-
trophied, the heart muscle 1s usually healthy (Lacnnec, 1826, Thomas, 1951,
Fulton, 1953), the essential abnormahty being gross pulmonary msufhiciency
(Richards, 1947, Taquim and hus colleagues, 1948, Baldwin and Ins collergues
1949) Platts (1953) showed that, whereas m other forms of heart failyre the blood
gases are nearly normal, in cor puimonale the oxy gen saturation of arteritl blood
15 always below 72 per cent and the carbon-dioude content above 60 volumes
per cent

In severe emphysema the pulmonary capillary bed 1s reduced anatomuc illy and
also functionally by pulmonary vasoconstrictton (Nisell 1950, Harvey and his
colleagues, 1951) The blood volume s incretsed owing to sodium and wawer
retention Ths 1s the result of (1) Dinunished renal blood flow (Davies, 1951). and
probably (2) increased secretion by the adrenal cortex of sodium retaining hor-
mones Blood viscosity rises owing to polycythacmia (Haney and his colleagues
1951) The cardiac output 1s often sncreased, although 1t may be normal or even
tow when farlure ts advanced (Harvey and his colleagues 1951, MeMichael, 1952)
The reduced pulmonary camlfary bed s thus unable to dilate sufficiently to meet
the demands of an increased nght sentricular output, particularly on exertion,
hence recurrent pulmonary hypertension, night sentricular hypertrophy, and
nght heart fallurcgcvc)nlually ensue (Harvey and his collergues, 1951, Mounscy and

agues, 1952,
hlslncfics:f of cor pulmonale with marked pulmonary hypertension there are
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consprcuous changes in the smaller pulmonary arteroles which are dentical to
those 1n other forms of pulmonary hypertension, smcluding some cases of mitral
ctenosts, some forms of congemital heart disease with left to nght shunt, and pri-
mary pulmonary hypertension (Heath, personal communication) The wall
of & smal pulmonary avtenole normally consists of a single elastic lamung lying
Beween intina and 2 thin ad (Fig 38a) In pul ry hypertension &1
artenole of similar size shows marked hypertrophy of the » all, 2 distmnet medi
with defintte mternal and external elastic laminas, a thickening of the adventitia,
and 2 fibrous proliferation of the ntima {Fig 38b) ‘These changes are similar to
(hase found 1 alf other forms of pulmonary hypertension and are probably the
result rather than the cause of the hypertension

The cause of heart Tature in cot pulmonale 15 thus gross polmonary wsufficiency
due to chronic lung disease In the combined senes of cases that came fo necropsy
reported by Scott and Garvsn {1941) and Spain and Handler (1946) emphysema was
the dorminant Teston 1 87 of 110 cases, 1t was present in all the 50 cases reported
by Fulton (1953} and 1n 74 of the 76 reported by Flint (1954a) Other lesions
known to give niss 10 anome heatt fatlure include asthma, bronchiectasis,
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With the use of antib for acute fe

piratory many
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CHRONIC BRONCHITIS IN THE ELDERLY

embolism The rarity of thrombo embolism in cor pulmonale 1s probably the resuit
of the high rate of pernipheral blood flow, which 1s more likely to be caused by
peripheral vaso dilatation than increased cardiac output, but the chemucal factors
governung intravascular thrombosts may be influenced directly either by hypoxia
hypercapma Pleural effusion 1s rare owing to the prevalence of pleural obliteration
by adhestons and to the ranty of pulmonary infarction

High mcidence of peptic uleeration

Another feature of this survey was the high mcidence of peptic ulceration,
which was encountered at necropsy in 10 of the 24 cases of cor pulmonale, but 1n
only 3 of the 64 cases with other forms of heart discase In 7 of these 10 cases the
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RESPIRATORY FAILURE

wleers were multiple and acute and m 2 cases death had been caused by massive
haemorthage, most of these ulcers were symptomless, an obscwanon‘ which was
akso made by Fulton (1953) The most likely pl for peptic m
cor pulmonale 15 2 combimation of two factors. (1) The gaseous disturbance
whieh s known to increase seeretion of gastric juice (Browne and Vineberg
1932) and (2) the acute vespiratory infection which probably affects the protective
mucus of the stomach

The electrocardiogram

The ef d m cor pul e 1s not d but abnormal mn
2bout 80 per cent of cases The changes nclude a tall sharp P wave, clockwise
rotation of the heart due o the vertica) position 1 emphysema and often exagger
ated by difation of the nght ventricle, and night ventnicular hypertraphy (Fig 39)
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embolism The rarny of thrombo-embolism 1n cor pulmonale 1s probably the result
of the high rate of peripheral blood-flow, which 1s more lkely to be caused by
peripheral vaso-dilatation than increased cardiac output, but the chenucal factors
governing intravascular thrombosis may be influenced directly either by hypoxia
hypercapma Plenral effusion is rarc owing to the prevalence of pleurat obliteration
by adhesions and to the rarity of pulmonary infarction

High mcidence of peptic uleeration

Another feature of this survey was the hugh mcidence of peptic ulceration,
which was encountered at necropsy i 10 of the 24 cases of cor puimonale, but1n
only 3 of the 64 cases with other forms of heart discase In 7 of these 10 cases the
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AETIOLOGY OF CHRONIC BRONCHITIS

The trachea and bronchi are normaily stenfe or contaun at most a few naso-
pharyngeal orgamsms, but in chrome bronchihs there are many bacteria m the
branchy (Stuart-Hasrss and hys colteagues, 1953) These have been divided by May

{1953)into (1) Potentia) path, namely p hufus infTuenzae
Staph aureus, group A haemolyte streptococcus, and Bacillus Friedlander, and
(2) organssms of doubtful pathogemcity such as 8 us Vrtdans, non-
Yaemal h

P

y D p d bach, Neisseria catarrfialts, and Stapk

olbus Jn purdlent sputa he always found at least one potental pathogen,
. E RN

mnt an afrhe

(unpublished) and of Mulder and s colleagues (1952) who draw attention
pactenlarly to H influenzae
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CHRONIC BRONCHITIS IN THE ELDERLY
AETIOLOGY OF CHRONIC BRONCHITIS

Bronchial hypersensitivity

It would seem that some ndividuals are especially susceptible to irritation of the
broncho-respiratory tract, particularly by infection They react (1) By secreting an
excess of mucus which both obstructs the airway of the smaller bronchroles and also
probably enhances bactenial wnvasion (Oswald, 1954), and (2) by true broncho
spasm It has been suggested that thus hypersensitivity 1s a form of allergy butitis
not fully understood There 15 a good deal of evidence that susceptibility to bron-
chiis 15 to some extent hereditary, Oswald, Harold and Marun (1953), suncying
300 bronchities and 300 controls, found that 11 4 per cent of the relatves of the
bronchitics had chronic bronchitis, compared with only 3 8 per cent of the
relatives of the controls

Sex differences

Study of the Registrar General’s Reports show a higher death rate for men than
women n each of the age groups, the male/female ratio for bronchitis being
more than twice that for deaths from all other causes between the ages of 45 and
64 ycars but only shightly in excess for persons over 65 years The male mortahty
cxcess does not, however, reflect s true sex incrdence Women seem to hive more
frequent attacks than men, but they are usually shorter and less severe (Goodman,
Lane, and Rampling, 1953}

Infection

The hife history of a patient with chronic bronchitss 15 punctuated repeatedly
by mfections of the upper respiratory tract The causal virus seems to damage the
respiratory epithelum and thus to weaken the defences of the resprratory tract
agamnst bacterial 1nvasion Certain severe forms of infection are probably capble
of causing irreversible damage to the bronchtoles in a previously healthy Jung and
milder infections can probably cause further damage to the respratory tract of
bronchuties In fatal cases of influenzt the necrotizing cffect on the trachea and
bronchi of the influenza virus when associated with wnvaston by Staphy lococcus
aureus 15 well known This type of infecuion, if less severe, may often be the ongin
of chronic bronchiys, particularly 1f the smaller bronchioles are attached, and
may occur at any age

A damaged respiratory epithelium 1s probably more susceptible than a healthy
epitheliym to wvasion by viruses The adult chrome bronchitic scldom suffers
from serious tnfection of the pharynx or sinuses

Oswald, Harold and Martin (1953),1n their study of 1,000 bronchutscs, found
that 476 regarded the mode of onset of therr bronchiis as acute, acute bronchits
1n 342, preumonta in 118, whooping coughin 13 and measles in 3 Assoctated causes
at the time of onset included coryza in 149, influenza in 72, gassing in the 1914-18
war 1n 27, surgical operations in 13, pleunisy in 7, sinusttis an 6, mental shock m
6 and childbirth in 3 Many thought that a single respiratory infection suddenty
comerted them from healthy beings nto respiratory invahds, and this was par
cularly so tn the elderly
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weluding adenordal pharyngeal-conjunetival agents, w over 2(‘{1 cp;:ot‘:sgtlof caf’es
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or, “‘epidemic febnle catarrh® (Huebner and his colleagues, 1954; Hilleman and
Werner, 1954; Parrott and his colleagues, 1954; Bell and his colicagues, 1955).
Other pneumotropic viruses are presumed to be associated with a rise in titre of
cold agglutinins and agglutination of Streptococcus M.G. which are sometimes

ed in infl ke al The closely related rickettsial bodies
found 1n Q fever may produce similar clinical features. The virus of the common
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Fi 40 —The death rate for bronchitis 1n England and Wales, 1950 for men
aged 45 64 years Geographical distnibution (B coursesy of Mr Goodmuan,
Drs Lane and Rampling and the British Medical Journaly

-old has so far eluded tnvestigation but 1t 15 probably a common cause of exacer-

hation n chronic bronchitis, In a series of bronchitics tn acute exacerbation studied

sy Flint and his colleagues (unpublished work) and Balducer and s colleagues

personal communication) there was evidence of infection by a known virus,
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including adenoidal pharyngeal-conjunctival agents 1 over 50 per cent of cl;]ses

The role of respiratory infections 1 causing exaceLrbamin ?f chronie bronchitig
15 undoubted but infection d with severe may well be the
most mmportant factor imtiating the disease

Geograptucal factars
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CHRONIC BRONCHITIS IN THE ELDERLY

contammant, but oxides of sulphur scemed to be the maun irnitants and the com-
bustion of coal their chief source It was probable that sulphur triovde, dissalved
as sulphuric aaid in fog droplets, appreciably reinforced the effects of sulphur
droxide Tt seemed that the trertant produced anoxa by means of bronchospasm or
inereased exudation i the respiratory tract, thereby precipitating heart failure
n pattents with chrome bronchitis and emphysema

The Commttee on Air Pollution (1953) estimated the amount of the chief pollu-
tants discharged annuaily in Great Britam as folfows

Smoke - - - - - - 21 milliontons
Grnt - =~ ~ = = = Dé6anulonlons
Sulphur dioxide ~ = = = 53mlhontons
Other acids (nitric and hydrochlonic) 0 3 miihon tons
Carbon monoxide - - ~ -~ 24 0milhon tons

Although smoke and gnit arc the most notable leatures of a polluted atmosphere,
1 15 the mvisible oxides of sulphur that cause the most damage and, unfortunately,
these tend to escape eradication by filters Pemberton and Goldberg (1954) found
a significant correlation betw een average sulphur dioxide atr pollution in the county
boroughs of England and Wales and the mortality rates for bronchitss in men aged
45 and over, but the association between awr pollution with solid matter and
bronchitis mortality rates was much less consistent
The Beaver Commuttee (Report of the Commuttee on Air Pollution, 1954)
made the following recommendations Increased proviston of smokeless fuel for
grates, tatrod of appl for ¢ 1 burmng of these
fuels, mtroduction of modern plant, better methods of stoking and the wider wse
of grs and electricity 1 sndustry, establishment of morc smohcless zones and
smoke control arcas (1n which the use of itumnous coal for domestic purposes
would be restricted), and more effective legislation aganst the cmisston of dlick
smoke Unfortunately these measures, although desirable, would not reduce the
rore dangerous sulphur content of the atmosphere, and metns would have to be
found for more effective cleaning of coal at the prthead and for the vthzation of
other fuels The problem may ultimately be solved by the wide usc of atomic power

Occupational and other social Iactors

Study of the Registrar General's Reports shows that the standardized mortality
rate for bronchitis 1n socil class V (unskiiled workers) 1s five times that in chiss |
{professional and managerial) This 1s probably due to a combination of factors
which are, among others (1) Crowded homes, with consequent greater case of
nfection particularly w the young, when the seeds of the discase arc often sown,
(2) poverty and malnutrition, and (3) the greater exposure of the poor to mhalation
of dust both from a polluted atmosphere and from their environment at work

Qccupational statistics
According to Table XXI{, wiuch has been prepared from the Registrar General's
statistics by Goodman, Lane and Ramphing (1953) the “dusty™ trades are ngh
on the hist Predommantly outdoor work does not scem to hive an adverse cffect
Gardeners, agricultural labourers, ralway porters and bunders’ hhbourers are alt
below their soaal class averages These figures, however, are bised on the occupation
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AETIOLOGY OF CHRONIC BRONCHITIS

TABLE NX{I ss
Dearms, 1930-32 MALES AGED
OroLesvoNaL DISTRIBUTION OF BRONCHITIS
i (AL MaLes=130)

Sorial Class i1l

Socio} Class 1V Sociat Class V'
e

Rano Ratw
feta} grnders - — 222 ) Cosiermongers fews-
){zém g?ranspon—hmsc papet sellers 30

Ra
Coal hewers and geters 170
Metal moulders and

205 | Messengers porters, etc 203

- drvers -~ -
fo:::m rollers et¢ 163 | Jron and sweel Joundry Water transport, dodj

abourers - 199
Maans sonemuvers B | L s Gomalibouers e - 161
s\lar:hos\;'s\emen store- Coal  workers, above General u‘ns Med 6
keepers ~ -~ - 18 gound -~ - - 2 workers €tic -~
Salesmen of meat Coal-—others below
nsete - - W T‘iﬁ‘é“é’c; - - 1\130
e -
FAPERANEET FUNET 41§ Goalcomening oshall 135
Boder makers eic ~ 108 | Sawyers and wood fore .
Hawdressers cte - ners P
factory wokers Coal workers below
Ghalled) -~ - - 103 ground - ~ 126
Boot makers and

repastets - - - 101
Talors ctc - - 10
Cotton weavers -~ 97

Brcklayers - -
Seuths and shilled forge
workers — -
Tataf of &l in Socid Total of all 1 Social

Clas -~ - Class fF - - -

Toral of all 1 Soc]

91 124 ClassV - - - 156
Stanonary engine drivers 89 | Fitters labourers, ete 123 | Builders’ labourers, ete 113
Fitters mechomes e1e - 81 | Metabmachmusts= - {f{ | Raway porters -~ 17
Pastmen and sorters Cosl workers—soad Other workess, navvies

i senvants tin s~ - - 02 n bytdmg -~ 74

doorsy - 73 ] Boder firemen  and Agneultural labourers ~ 52
Typwts and other clerks 71 stokers ~ - - ¢}
Bakersand pasirycoohs 67 | platefayers~ - - 90

arpenters - = 65

Road transpott— motor
dnvery P

Railway engine drvers
<te - -

Covtl Service 1ypasts and
Sefky -

Gardenens nurserymen
e -

Hh courten S MIr Goodman Drs Lane and Ramphag and the Britiss Medical Journal)
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CHRONIC BRONCHITIS IN THE ELDERLY

contaminant, but oxides of sulphur seemed to be the matn irritants and the com-
bustion of coal their chief source 1t was probable that sulphur trioude, dissolved
as sulphuric acid m fog droplets, appreciably reinforced the effects of sulphur
dioxide It seemed that the irritant produced anoxia by means of bronchospasm or
increased exudation in the respiratory tract, thereby precipitating heart fatlure
m patients with chronic bronchitis and emphysema

The Commuttee on Atr Pollution (1953) estimated the amount of the chief pollu
tants discharged annually in Great Britain as follows

Smoke - - -~ - ~ - 2 1mllontons
Grit - - - - - = 0 6milion tons
Sulphur dioxide - - - - 5 3 million tons
Other aads (artric and hydrochloric) 0 3 mullion tons
Carbon monoxtde - —~ - - 24 0millon tons

Althiough smoke and grit are the most notable features of a polluted atmosphere,
it 15 the invisible oxides of sulphur that cause the most damage and, unfortunately,
these tend to escape eradication by filters Pemberton and Goldberg (1954) found
a sigmficant correlation between average sulphur droxide air poltution 1n the county
boroughs of England and Wales and the mortahty rates for bronchitis 1n men aged
45 and over, but the association between air pollution with sohid matter and
bronchitis mortality rates was much less consistent

The Beaver Commuttee (Report of the Committee on Air Pollution, 1954)
made the following recommendations Increased provision of smoheless fuel for
domestic grates, ntroduction of appliances for economical burning of these
fuels, introduction of modern plant, better methods of stoking and the wider use
of gas and electricity 1in industry, estabhishment of more smokeless zones and
smoke control areas (in which the use of bituminous coal for domestic purposes
would be restricted) and more effective legislation against the emussion of black
smoke Unfortunately these measures, although desirable, would not reduce the
more dangerous sulphur content of the atmosphere, and means would have to be
found for more effective cleaming of coal at the pithead and for the utiization of
other fuels The problem may ultimately be solved by the wide use of atomic power

Occupational and other social factors

Study of the Registrar General’s Reporis shows that the standardized mortality
rate for bronchitis 1n social class V (unshiiled workers} ts five times that n class 1
(professional and managerial) This 1s probably duc to a combmation of factors
which are, among others (1) Crowded homes with conscquent greater easce of
mfection particufarly in the young, when the seeds of the discase are often sown
(2) poverty and malnutniion and (3) the greater exposure of the poor to inhalation
of dust both from a polluted atmosphere and from ther environment at work

Occupational statistics
According to Table XXII, which has been prepared from the Registrar Generl ls
statistics by Goodman Lane and Rampling (1953) the dusty trades are ngh
on the list_ Predomiantly outdoor work does not scem to have an adverse cﬂ'cc:l
Gardeners, agricultural 11bourers, raldway porters and bwilders labourers arc 2
below theirsoctal class averages These figures, however, are based on the occupation
176



TREATMENT

touic effects are seldom encountered if the dose 1s not too large, that 1s 250 mullt

grams of aureomycin, four times 2 day but 1115 usually wise 1o give a prolonged
course far 10-20 days or relapse 1s frequent Fulmmant staphylococeal enteritis
and fungus imfections of the lung are the most‘ d‘a'nge,mus r}sks of'oral annbﬁtlc
e m L e fe oot 2 d .

useless in the of severe bronchial mf

Although the acute attack usually responds to treatment with one of the broad
spectrum anuibiotics, relapse 1s mvariable with the next family cold Attempts
to prevent relapse have been made by continuing the antibiotic therapy for long
penods ahthough touc effects are encountered 1 a proportion of patents so
treated they are seldom serious except when the dosage 1s high McVay and Sprunt
(1953) gave 250 milligrams of aureomyein twice daily to 21 patients, 10 of whom
recened the drug for more than a year, in only one of these had the drug to be
d The 1ne1d o y mfe 1n this group of patients was
compared with that 1n 9 control patients whose respiratory state was considered to
fe

be similar The fr of was d hed 1n 17 (81 per cent) of the
1rt2ted patients and in 2 (22 per caned AF eha ~ wen 2 PR AN

of the 1reated patients, compared
admisnion to hospital dunng the p
treated 34 severe chronic bronchutics with prolonged courses of axytetracycline
{terramyan) In certain advanced cases this as d for pentods
rangimg fom six fo thirty months the mamtenance dose rnoed fram 11 €

v~ wspswly mleclion bul it s worth 2 tnal in advanced
cases Vitamgo B complex should be gaven regularly For long term treatment, chlor-
amphenicol should be avoided because of the danger of marrow aplasta The
newer drug tetracycling, 1s probably as effechve ac e da ~h = 1

myein and aureomycn t

stantiated (Report from t = «

The cough

Death fram to 1
emphy - - .
sputury

» sunceasiun supptession of the cough 1s likel

o 2] ikely to
IF}wr:hd:mgcrous Sedative cough medicines which usually contain hermny or
‘m”pnme are only tadicated when the cnr oh w Am ~ 3 o



CHRONIC BRONCHITIS IN THE ELDERLY

there were 64 cases of cor pulmonale most of whom were men aged 50-70 years,
cor pulmonale was nearly twice as common as any other single cause of heast
fatlure 66 per cent had been engaged in the heavy sron and steel industry, and most
of them, whether as grinders, fettlers, rollers or furnacemen, had been exposed to
excesstve thalation of various dusts including silica, or to rapid changes of tempera-
ture 1n the foundry or rolling mill The findings tn ths survey also suggest that
heavy manual work increases the likelihood of heart failure  Unul the disease was
far advanced none had followed a sedentary occupation, 88 per cent had been
doing heavy manual work, compared with 52 per cent of patients with other forms
of heart failure, and 50 per cent were actually working up to the onset of their
present 1llness (two-thirds of these were doing a heavy job), compared with only
19 per cent of the other patients, of the 23 patients with cor pulmonale who died
13 were working up to the onset of their terminal illness The view that 1n chronic
bronchitis heavy manual work increases the ikelihood of heart failure was also
expressed by Donald (1953), and 1t would help to explain why cor pulmonate 1s so
rare n women, even those crippled by asthma and emphysema

Tobacco

Tobacco seems to be an aggravating factor in chronic bronchitis The *‘smoker’s
cough™ 1s well known among cigarette smokers, and Wintfield and hs colleagues
t1951) have shown that smoking reduces the ventilatory capacity Oswald and s
colleagues (1953) found a higher mcidence of smoking i 300 bronchitics
than 1 controls of simitlar age and sex distribution, the figure being 91 0 per cent
and 79 3 per cent respectively A high incidence of heavy cigarette smoking was
also found in the patients with cor pulmonale reported by the author (Fhint, 19547)

TREATMENT

With existing knowledge the effective treatment of chronic bronchitis resolves
1tself into the treatment of the acute infective episodes

The infection

Although 1in most cases a virus 1s believed to imtiate the infection, treatment ¢n
only be directed agatnst the bacterial invaders, for no chemotherapeutic agent or
antibtotic has been 1salated which s effective against these viruses

In lobar pneumonia the commonest pathogen 1s the pneumococcus 73 per cent
of cases m the Medical Research Council Survey (1951) were pneumococcal 1n
ongin In purulent bronchial infections the sputum yiclds a mixed bacteral
flora closely resembling that of the nasopharynx, of which p ccr and I
wfluenzae constitute the commonest pathogenic species (Stuart-Harns and his
colleagues, 1953, May, 1953, Flint and his colleagucs, unpublished work)
Therefore pemaillin 1s the treatment of choice for most forms of pneumonin but
st 15 not so eflective tn bronchiis  The wide spectrum antibtotics (tetracyehine,
oxytetracychne (terramycn), chlortetracycline (aurecomycin),and chloramphenicol)
are usually more effective thin pemcillin n those wfections due partly to I/
influenzae, aurcomyewn 1s one of the best (Flint and s colleagues, un-
published work, Gabnelsen and his colleagues, 1954) Scrious gastro wtestinal
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CONCLUSION

intake, the tube shoutd be of small bore and the patient propped up on pltows to
presest oesophageal reflux. In \he severely dehydrated patient freding can be
supplemented by half normal sahme with 2-6 grammes of potassium chloride
daly Int therapy 1s conti § d

Tn conteast to the state of over-hydration wn heast fadlure, ardsmmished adreno-
cortical respanse to disease o “stress’ might explawt why dehydration 1s relatively
common 10 the elderly, but the falure to drink enough because of general fatigue,
apathy and neglect 15 probably the more usual explanauon

{feart faifure

T ihe evem of heont Falure she wsual should be employed 1nclud
water and salt depletion, mersalyl and thgtahis Gseat care should be taken not to
over-treat muld water retention as a dangerons state of dehydranon may easily
ensue 1a all forms of chrome heart falture, including cor putmanale, 2 low sal
regime 15 Hikely to be heipful

Qthee measures

A close watch should be kept for complhications, espectally heart failure, venous
thrombosis, constipation and, particularly in old men receving mersalyl, urinary
reention  Spantancous preumothorax 18 a rare but elusive complication of
emphysema

Except i the case of penpheral airculatory faduce nothing 15 gamed by keeping
ofd peaple ta bed U general they should be persuaded to get upn a char for shory
penods each day even 2t the heapht of their iness Very few old people can risk
rfrfp{c(cbod rest,especially those whoaresenousivill  Chanos nfrncticas st s

= - annas wie UGLOII OF rehabilitation
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CHRONIC BRONCHITIS IN THE ELDERLY

chronic bronchitics, farled to show that 3t was influenced at all by any of a farge
number of expectorants used 1n comventional doses.

Various methods which have been employed from time to time to reduce the
viscosity of the sputum and to simulate expectoration, mclude various inhalations
such as steam, menthol and acrosols of various detergents or of try psin and alhed
substances They are usually rather cumbersome and disihed by the patient and
none of them are satisfactory unless mantatned for long periods Probably the
most effective methods of stimulating the cough are frequent change of posture,
chest thumping and early ambulation The more 1l the patient the more importint
15 1t that he should be got out of bed as soon as posuble Postural drawmage 15
helpful in the quiescent phase 1f there 15 much sputum In drowsy patients with
cor pulmonale, bronchoscopic aspiration can be a life-saving measure.

Antispasmodics are occasionally helpful but they are not as eflective 1 bronchitis
as in uncomphicated asthma When bronchospasm 1s severe intravenous amino-
phytine or hypodermic adrenaline will be found most effectnve, but 1soprenaline
by inhalation or the sublingual route and ephedrine or a stramontum preparation
will usually help the milder case Corticotrophin (ACTH) or cortisone, although
effective 1n some cases of status asthmaticus, are seldom uscful 1n bronchitis, and
are contra-indicated sn patients with heart farlure

Onrygen

Oxygen 1s useful 1n some cases of severe bronchitss but should be grven tn a tent
or by nasopharyngeal catheter, a mask 15 not tolerated by bronchitics

In patients with severc hypoxia and hypercapnia, oxygen may be harmful
because of respiratory depression In cor pulmonale prolonged hypercapm
depresses the respiratory centre which no longer responds to stimulation by carbon
dioxide In these cases the only stimulus to respiration 15 oxygen lack, and i this
stimulus 15 removed by giving oxygen, ventilation becomes further depressed, with
the result that the patient’s colour improves but coma ensucs owing to @ deepening
carbon dioxide narcosts (Davies and Mackinnon, 1949) Oxygen should therefore
be withheld from patients with depressed ventilation unless an arnficial respirator
18 used

Fluid and clectrolyte depletion
Severe dehydration 1s an occasional accompantment of respiratory fection,
particularly wn the clderly This 1s usnally seen 1n persons whose nursing has been
neglected so that adeguate flurd and clectrolyte requirements have not been met
In assoctation with chromeal renal discase dehydration 1s most dangerous, for a
high output of urine 1s necessary to prevent renal fadure The author has occasion-
ally cren n serere state of dehydratton with very low serum sodium and pom“m.m
St r pylonc or intestinal obstruction
mls:::{;yrzn z?écqu:nc intake of flurd, calories and electrolytes can be achiey Cd.hy
a daily ntake of 4-5 pints of mulk with glucose and fresh frunt dnnks, but m‘ ﬁm»:c
dehydration tubal feeding ts sometimes the best means of ensuring an adequite
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CHRONIC BRONCHITIS IN THE ELDERLY

methods of improving the natural defence mechanism rather than by an endless
search for new antibtotics We need more knowledge of these biological processes,

luding a better under ding of the nfl of genettcs on the defences of the
respiratory tract and the pecuhar hiabibity of some mndividuals to bronchospasm and
excessive secretion of mucus A better understanding of these matters 1s probably
more mmportant even than the abohtion of atmospheric pollution

BIBLIOGRAPHY AND REFERENCES

Alstead, S (1939) Lancet, 2, 932
— (1941) Lancer, 1, 308
Baldwin, 2% de F, Cournand, A, and Richards, D W JInr (1949) Medicine Baltimore,
28, I

Bell, J A Rowe, W P, Engler, J I, Parrott, R H, and Huebner, R J (1955) J Amer
fed Ass, 157, 1083
Browne JSs L and Vineberg, A M (1932) J Physiol, 75, 345
Comm'!rmc on Alr Pollution (1953) Interum Report, London, Her Majesty’s Stationery
Office
Davies, C E (1951} Lancet, 2, 1052
—_ and Mackinnon, J (1949) Lancer, 2, 883
Donald, K W (1953) Brit med J, 1, 415, 473
Flint, F J (1954a) Lancet, 2, 51
~ (1954b) Brit med J,2,1018
Fuhon R M (1953) Quarl J Med, 22,43
Gabnc]scn, L C,Lynn, D O, and Lccdham, C L (1958) Dis Chest, 25. 206
Goodman, N, Lanc R E, and Rampling, S B (1953) Brt med J, 2, 2.
Harvey, R M Fcrrer, M I, Richards, D W Jnr, and Cournand, ‘A (1951) Amer
J Med, 10.719
Helm, W H May,J R, and Livingstone, J L (1954) Lancet, 2, 630
Hllleman. M R, and \Vcrner J H (1954) Proc Soc exp Biwl, N) 8S, 183
Howel, T H (1951) Chrontc Bronchinis London
Hucbncr, R J, Rowe, W P, Ward, I G, Parrott, R H, and Bell, J A (195)
New Engl Vi Med , 251, 1077
KOUH(Z, W B, and Alcxandcr H L (1934) Medicine, Balmnorc, 13, 251
— and Prinzmetal, M (1936) Amer Heart J, 11, 163
Lacnncc, R T H (18“6) A Trcatuc on_the Diseases of the Chest and on Mediate
¥ Torbes, London, 1834

e 578
‘ ‘reh sntern Med , 92, 833
" et med J, 2, 136
- blic Health and Medical Subjects Ao 95
Moty ww B weasey wes s o London Fog of December 1952 London,
. . W A, and McLemore,
. dozo, P L (1952) Acta

v uvy v
4 2
. nm! :mnd l 3:'?'" wteent scand, 20, 1

27
W'(.,’ (1953} Lancer, 2, 639
uyie ~  37) Quart J Med, 6,
:‘:::;rl‘:ullll H Jllzh:n:lc "W'P, Hucbner, R 1, Bernton, H W, and McCullough, N M
USs4) New Engl J Med , 251, 1087
182



CHANGES IN THE SKIN WITH AGE

« afiha

. f
trauma purpura may ottuf 1allelsa  anu wes

semile purpura that there 19 1 addinon to extravasated blood severe degenerative
change in the collagen 1t 15 reasonable to postulate that so:ne of 'hf changes

S T A

proliferation of the epidermms, progressive development of the rete pegs and
papillac and 1n addstion new formatson of elastic fibrils and nereased vasculan
23ton of the cutis took place especially afier the application of oestrogens
O mature & diol and the and My weak 17 methyland

rostradiol showed comparable effects Giving the s;bstances by mouth did not
tve the same effect

fio 41

—Post menopausal or sen le skint tagy on the neck of a woman
Vitamfs in ahin changes
AT
m"l‘:{mns 3PPear to play lutle part ;n tha o
"
y o+ v it snn to
0 diminsch opsy n}”\: U sappear and the degree of Tollicular hyperkeratosis
atea showed thickening and sncreased granulation tn the
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CHAPTER 8

SKIN CONDITIONS IN THE ELDERLY

H R Vickers and 1 B SNebpov

CHANGES IN THE SKIN WITH AGE

THE AGE of a person 1s usually judged by his appearance and this 1s an admission
of the fact that throughout life the skin, 1n contmon with all other organs, gradually
undergoes well-recogmzed changes by means of which age can usually be assessed
with a reasonable degree of accuracy

On analysis these changes are made up of many parts, the surface texture, the
greasiness of the skin, the colour, the amount of wrinklhing, the laxity and presence
or absence of atrrophy, but perhaps the greatest single factor on which age guessing
1s based 15 the colour and amount of the harr These changes of appearance i
the shin are so well known that o s almost superfluous to mention them The
chronological stages have been excellently histed by Traub and Spoor (1953)

Differences of appearance between youth and old age

One would expect that the great differences 1 appearance between the skin
of an adolescent and the skin of a senile bedrsdden ancient would also be seen on
microscopical examination, but such is nat the case Extenstve histological studies
on changes of the normal skin in different age groups have been carricd out by
Eprt (1936, 1937), Hill and Montgomery (1940) and Strobel (1948) Epn studied
exposed shin whereas for the other two papers only covered skin from simiir
areas was cxammned The only marked change scen 1n the eprdernns n old age s
some atrophy without degeneraltion giving nise o flattening of the rete pegs Epft
noted plugging of hair follicles and sweat ducts in old age but this was not seen by
the others and may therefore be a change occurring only tn the cxposed are1s
In the cutis there was no histological change in the sebhaceous and sweat glinds
and cven the blood vessels, muscles nerves and fat in the shin of the old person
wese microscopically the sarme as m the young The only differences scen by all
the workers was tn the collagen which 1n age becomes atrophic, the collagen
fibres become thunner, rarcfied and more clongated, losiag therr former wavy
appearance and lymng 1n parailel bundles Whether or not further degencration
takes place with the formation, with the elstic tissue, of coffacm 15 not yet proven
The demonstration of these changes 1s dependent upon differentin] staming pro-

. . . the changes described i age, nmely

- ahin degeneration of the clastie fibre,

- * *n parts of the body normally covend

the only change found 15 stretching of the hibres Thus the factors responsible for

the ageing of shin must be due to alteration of functton and not to amyomical
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DERMATOSES PECULIAR TO OLD AGE

also used bath salts Many of these patients imagine that the wrtitation 1s due to
some fell infection and add vanous proprietary and much advertised antisepics
1o the bath water which only act as {urther aggravating factors

Treatment

- sha mnt wal areace pf the skin as much as
All soaps are
more atkaline

the soap the worse 1t 1§ tarly d veing degredsers, are harmful As

one would 1magne, ointments are tolerated much better than louons and ung
aquosum containing } per cent cTude coal tar, oc Lassar’s paste contaming 2 per
cent crude coal tar apphied sparngly to the areas as necessary, are very effective In
our hands, crude coal far 1s a much better antipruritic than most of fhe other

commonly used agents O b and s di

should never be used because of the dangers of sensiuzing the patient Some

cases respond well to vanous antthistamune~contaimng creams The long acting

such 3s p h o hionde, 50 mlhgrams every night,
are useful probably because of their sedatwe action Sodium amylobarbitone
can be given 1n doses dependsng on the general state of the patsent [f the prurntus
1slocalized 1o a relatively small area, fractional doses of x ray are of great assistante

Hyy always important te reassufe the patient that the condition 1s not wfectious

and that 1t 15 not due to dietetic irregulanties

Psychogeme pruritus
1n addit an 1n tha a2 o
whom the
themsehes
dfficult to L 1. aunust vorue :
. s ang on the cases of parasttophobia, and as &
tule little can be done for thus ¢ ,
ype of patient Psychotherapy is of
they aee helped, as a rule, by fieavy sedation > TPy 15 O 20 svail but
Senile dermatitis

mil,l,h,‘,’,':ﬂ ::::“ r:"]"s of dermatiys may oceur at any age, there 15 variety seen
dimunution of :, nly 1n the old which would appear 1o be assoviated with the
usually starts gé(n?h: 10 theskan 1t 1s much more common m men than women and
Blood supply and the sebeun ot Of the lower legs It 15 well known that the
than 3 any other ;“}_’1;!‘\'15 sectetion of the skin of the lower legs 15 poorer
on the lower |e, ".‘:.h of the body, for 1nstance ichiyosss 15 always most marked
antu o o8t They are also paarer ta people who have a naturally dry skin

* v apu olier insulys,

derma
::':f?:f the skin becomes estabheied s 15 produced As the inflammatorv
Alse = a . - i )
sece . .

-
[

- v vuiet parts ol the body These



SKIN CONDITIONS IN THE ELDERLY

stratum granulosum. Despite these experimental results the use of vitamns and
hormones 15 of Iittle practical value

Greying of hair

The greying of hair 1s not fully understood although Frost (1948) states that 1t
1s due to loss of pigment cells and in experimental amimals 1t can be produced by
varous severe nutntional deficiencies which, however, could not explun the
common occurrence of grey hair in humans There 1s no doubt that greying of the
hair 1s an inherited anomaly There s still a good deal of controversy about whether
or not hair can turn grey almost overmght Barahal (1940) 1s of the opuion that
there are several well-authenticated cases and in these the grey colour may be
due to sudden release of aiwr bubbles i the hair shaft

Baldness

On the other hand, baldness is directly associated with hormonal imbahince
The loss of hair from the frontal areas and vertex of the scalp 1s almost physiological
1n men and 1s often associated with increased growth of body hair and a deep votce
This loss of hair 1s a feature of androgen domunation and confirmation of this
15 given by the mfrequency of the male type of baldness i women and n male
castrates After the menopause and with increasing age, loss of hur of the male
type 1n women 15 not uncommon The hair becomes thin and sparse on most of the
scalp and bald areas appear first on the vertex and then gradually spread forward
towards the forchead No treatment s of any avail

Sclf-renewal of skin

It 1s probably because the skin 1s Iy r g atself that | 8!
changes with age are not seen as markedly as 1n other organs, but i spite of this,
various dermatoses are seen exther solely tn old age or occurring much more
commonly 1n the aged It 15 of note that dermatological manifestations of allergy
and eprdermal sensitization are much less common 1n old age and this 15 also
probably associated with alteration tn the hormone balance

1

DERMATOSES PECULIAR TO OLD AGE

Senile pruritus

Intractable intense gencralized irritation occurs commonly tn old age Irritation
may be due to tnfestation or to various mternal discases such as diabetes, chronic
nephritis, malignant disease and the reticuloses, but 1n the largest group of cases,
no such cause 15 present The irrtation usually affects the whole body, 15 most
marked on the legs and trunk and 1s usually very apparent on undressing 1t1s more
common 1n winter than summer It 1s invartably accompanicd by dryness of the
skin and, 1n morc severe cases, the skin may be covered by very finc scaling The
condition 15 aggravated by washing and 1s probably due to the changes n the ept-
dermis caused by gradual diminution of scbaccous secretion This loss of the
natural grease on the shin surface 1s accentuated by washing and the most severe
case of semle pruritus we have seen was that of an old lady, 80 years of age who
bathed twice a day, not only did she immerse herself 1n very hot water, but she
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DERMATOSES PECULIAR TO OLD AGE

produce dermatttis This 15 seen pasticularly wn eldesly women who continu¢ to
work as charwomen theaihaline salutions used i scrubbing giving rise 10 traumatic
dermant s of the hands and forearms occasionally men who have for many
years caned out work in dusty suttoundings may develop dermautis i old age

erenh an d

PPN

i
Whmster 1950) 1t became possible to note €1l niea A bivle v u
and the d sease wh ch had previously been grouped with it and wh ch 1s now known
a5 pemplugard (Lever 1953 Rook and Waddingtop 1953 Chureh 1953} Most
pat ents wath pemphugaid are over 70 years of age m a recent series of 11 eases
sten in our Department the average age was 76 years
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SKIN CONDITIONS IN THE ELDERLY

secondary areas are usually marhedly symmetrical and the sites affected are the
thighs, buttocks, lower back, forearms, shoulder area and face Often the condition
1s materially aggravated by injudicious self-treatment and bathing

Treatment

In most cases the dermatitis remams at the stage of erythema and scaling but
in some there 1s vesiculation, exudation, crusting and secondary nfection Treat-
ment depends on the stage of dermatiis In the milder forms, treatment stmilar
to that used 1n senile pruritus is satsfactory, namely drastic restriction of washing,
the application of Lassar’s paste containing up to 2 per cent crude coal tar and
superfictal x-irradiation In the more severe cases with weeping and secondary
infection, 1t 1s necessary at first to use lotions If the lestons are secondanly fected
wet dressings of 4 per cent silver mtrate solution, solution of alununium acetate
(Burrow’s solution) and eusol are effective Local application of an antibiotic
cream sometimes clears the conditton surpnisingly quickly but these should be
used only with bacteriological control and never for more than a few dags If they
are going to be effective, they will clear the condition 1n a few days and to persist
n their use 1n the absence of marked improvement may result in productng der-
matitis from the antibiotic or a strain of orgamsm resistant to that substance

Remoral of crusts —A most effective preparation for the removal of crusts ts the
application of an ointment consisting of equal parts emplastrum plumbi and
paraffin molle flav This 1s spread thickly on hinen and applied to the crusted arca
for 12 hours, repcating the applicatton every 12 hours as necessary

Weepng lestons —In the absence of secondary infection, the weeping lesions
should be treated with one of the *‘shake lotions™, calamine lotion or the lotion
preferred by us, which 1s as follows

Zinc oxide - - - I ounce
Fuller s earth - - - I ounce
Glycenine - - - 4drachms
Water to - - - J2ounces

As the condition subsides, tar can be ncorporated nto esther of these, cither up
to 5 per cent iquor picis carbonis or up to 2 per cent crude cotl tar. If crude coal
tar 1s used, it should be mixed into the glycerine before adding the water and solds
Later as the condition of the skin improves, Lassar’s paste can be used Water
must not be used 10 clean the skin, 1nstead the area cin be cleaned cither with the
lotion which 1s berng used or with hquid paraffin

Dictetic measures hve no place in the therapy of this type of dermntitis but
occastonally 1 pell sgra-like dermatitis 1s seen when there 1s a deficiency of vitamin
B and ths must be treated appropriately When dermatins of this type charactenized
by crythematous scaling of the lower legs occurs 1n women, 1t ts often associted
with some degree of aniemia and may be a mamfestation of vitamin By de-
ficiency

Occupational dermatitis

Although this occurs n any age group, when old people continue to work,
owing to the diminution of shin resistance, contact with irritants s more lrtble 10
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produce dermantis This s seen partweulatly m eldesly wamen who continue (o
work as charw omen, Tt uxakme sobarong used 1n scrubbing pving £15¢ 10 yrasmate
decmautss of the bands and forearms, wecasionally men who have for many
years earned out work i dusty surroundings moy deyelop dermititis old age

Pemptugmd

Pemphigord 15 one of the most distressing shin disgases which are confined 1o
elderly people (Fig 42} Tt has onty been possible o differentiate thiscandition from
pemphzus valgans smee Cyvatte (1943) obsened histologeal differences between
the buttae of pemplugus and those which occurred mn othes blistesing ecuptions
Once Civatte’s ! mathod of wits confirmed {Rook and
Whumster, 1930), 1t became possible to note chmeal differences between pamphigus
aad the disease which had previously been grouped with it and whnth s 2os haowa
s permphugod (Lever, 1953, Rook and Waddington 1953 Church, 1953) Most
gatients with pemphigond are over 70 years of age, 1n 2 recent senrs of 13 tases
seensn our Depastitent, the average age was 76 years

% $2~The enuphion, o e n; hy Hate
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Disgnosis angd clinteal prevure
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et of 1‘22'33';‘%,““"‘ with 2 fion sgecific rash on the hmbs which may be
hree wecky befopn b;?";' {f’c;:rr:amus When urnieanal, this stige lasts one 1o
ppear for afion accurs when eczematous, b)

Ome ~ »2 10 3 months Ay Rook and Wardd acine tines & isteys may not
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secondary areas are usually markedly symmetrical and the sites affected are the
thighs, buttocks, lower back, forearms, shoulder area and face Often the condition
1s matenally aggravated by mjudicious sclf-treatment and bathing

Treatment

In most cases the dermatitis remains at the stage of erythema and scaling but
n some there 1s vesiculation, exudation, crusting and secondary anfection Treat-
ment depends on the stage of dermatis In the milder forms, treatment sumlar
to that used i semle pruritus 1s stisfactory, namely drastic restriction of washing,
the apphcation of Lassar’s paste contaming up to 2 per cent crude coal t1r and
superficial x-irradiation In the more severe cases with weepng and secondary
mlection, 1 15 necessary at first to use lottons I the lestons are secondardy mlfected,
wet dressings of 3 per cent stver nitrate solution, solution of alumunmum acetate
(Burrow s solution) and eusol are effective Local application of an anttbiotic
cream sometimes clears the condition surprisingly quickly but these should be
used only with bacteriolagieal control and never for more than a few days if they
are going to be effective, they will clear the condition 1n a few days and to persist
m their use 1 the absence of marked mprovement may result i producing der-
matitis from the antibiotic or a strasn of orgamsm resistant to that substnce.

Remorval of erusts —A most effective preparation for the removal of crusts is the
application of an omntment consisting of equal parts emplastrum plumb: and
paraffin molle flav This 1s spread thickly on linen and applied to the crusted area
for 12 hours, repeating the apphicatton every 12 hours as necessary

Weeping lestons —In the absence of secondary infection, the weepng lestons
should be treated with one of the *‘shake lotions™, calaminc lotion or the lotion
preferred by us, which 1s as follows

Zimcoude - -~ - I ounce
Fuller’s carth - - - 1 ounce
Glycerine - - - 4 drachms
Water to ~ - - 12ounces

As the condition subsides, tar can be incorporated nto eiher of these, enher up
to § per cent Lquor peis carboms or up to 2 per cent crude cotl tar If crude col
1ar s wsed, 3 shonld be muxed 1010 the glycerne before adding the water and solids
Later as the condition of the shin improves, Lassar’s piste can be used  Mater
must not be used to clean the skin, msterd the area can be cleaned either with the
lotion which 15 being used, or with hqurd paraffin

Dietctie measures have no plice 1n the therapy of this type of dermatitis but
accastenally a pelhigra-lihe dermatitis 1s seen when there 1s a deficiency of vitimun
B and tlus must be teeated appropriately When dermaubis of this ty pe characterized
by erythemtous scaling of the lower legs occurs in women, 1t s often associted
with some degree of aniemit and may be a mamfestaion of vinammn By, de-

ficiency

.
Occupational dermatitis
Although this occurs in any age group, when old people contsnuce to work,
owing to the dimunution of shin resistance, contact with irestants 1s more lible to
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produce dermatitis Thus 15 seen parncularly elderly women who continue to
workascharwomen the alkaline solutions sed in scrubbing grving fise to traumatic
dermatitis of the hands and forearms. occasionally men who have for many
years carmed out erk 10 dusty surroundings may develop desmatitis in old age
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SKIN CONDITIONS IN THE ELDERLY

course of the disease These **primary lesions™ often occur at the site of some
existing skin injury such as gravitational ulcer, We have also seen the first bhisters
on the scar of a cicatricial alopecia, the scar of burns and more than once round
the umbthicus If the patient 15 fortunate and survives the generalization of the
rash, the primary area often continues to blister when the rest of the skin has healed
Sudden generahization of the true eruption of pemphigoid follows these pro-
dromal eruptions and most of the body 1s affected within a weekh Severe irmtation
may precede the eruption At first, raised areas of dusky erythema appear beaning an
ominous resemblance 1n tint to post-mortem hivedo Blisters soon follon on both
erythematous and apparently normal skin and sometimes form a gyrate pattern
at the edges of the zones of erythema The blsters are tense and dome-shaped
and vary n size from vesicles to large bullae from 2 to 3 inches across Their
contents usually consist of clear serum but are occasionally bloodstained Though
large, the blisters are remarkably tough and may remain intact for several days and
lly the serum It In some blisters the serum 1s absorbed so that
the epidernus settles back in place hke a skin graft, but the majonty rupture and
form crosions which crust and heal with remarkable speed leaving a pigmented
stain  Mucosal lesions consisting of blisters and discrete erosions are usually
confined to the oral mucosa which 1s affected 1n more than haif the cases
but as a rule not until after the generalized eruption has appeared The mouth
lesions are rarely severe and, like the crosions on the skin, heal faurly readily.
The tllness 1s usually accompanted by a leucocytosts with a vanable wncrease
1n the costnophil count which 15 of ittle diagnostic significance A fever 1s unusual
but this may be due to the tendency for the aged to remain apyreuial 1n what
would be a febrile illness in a younger subject The eruption of blisters and ery-
thematous areas 1s cychical and the interval between fresh crops of blisters vanes
from a few days to two or three weeks The periods of quiescence may therefore
raise false hopes of therapeutic success The course of the discase s very varible,
some cases undergo spontancous rermsston whilst others appear to remut as a
result of treatment A fatal termination is not uncommon, the causc of death being
bronchopneumoma 1n most cases A complication which predisposes 1o this 1s
generalized oedema resulting from a loss of plasma protens through the eroded
skin

Confirming diagnosis of pemphigord

Confirmation of the diagnosis of pemphigotd can be abtned by biopsy of one
of the carly small blisters The bulla of pemplugoid 15 sub epidermal, the entire
epidernus being torn off the papillary bodies and hfted into a dome by the out-
pouring of serum which accumulates 1n the cavity ‘This contrasts with the finding
in pemphigus vulgans 1n which the bulla 1s intra-epidermal and the epidermal
cells undergo a degenerative process called acantholysis

Histologeal differentiation between pemplugus and pemphicold
The Wibility of the | logical differentiation between pemphigus and
pemphigoid has not been accepted by all dermatologists Helber (1953) has re-
ported one case of pemphigus vulgans 1n whom sub-cpidermal bullac and ntra.
eprdermal bullae with acantholysis were found 1n different phases of the disense,
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while Prakken and Woerdmann (1955) in two cases found both types of bulla
present simultancously

Treatment

{815 our practice to start treatment with intramuscular administration of ACTH
g¢), 50 mulligrams on the first day and then 20 milhgrams twice daily On s
dosage 1 all but 2 of 11 cases, new blisters ceased and the dose could be reduced
within  few days to 20 milligrams daily and the patient discharged from hospital
ona dose of 20 mult on alternate days. Qne feature which
we have noted on several occastons 1s that 1f the dose 1s Jowered too much and new
blistess appear agam, then a high dose of ACTH may be necessary to control the
disease once mare (new blisters may be forecast by premonitory plaques of
erythema)

An antibiotic 13 given to prevent the possibility of lung and skin infection

whilst on the lgh dose of ACTH (usually aureomycin 15 used since 1t may help
al60 th confral tha Wl ceond o amid 4y 4, R

e APy

xhon the larger doses of ACTH, a low salt diet and added potassium (1 gramme

; ;eehmcs a day) are given to prevent electrolyte imbalance bat these are stopped

o tz‘;I :hc tow matntenance dose 15 reached Where possible the patient should be

cr“ﬁ: " '}: rfvlrdhxs oxrn infectrons before discharged home but in the case of some
old people 1t 15 necessary t

it essary to train a relative or request the help of the

SKIN DISEASES WHICH MAY BE A PROBLEM IN OLD AGE
I
;}:}:ﬁ;{?u\y people, particularly thase who are Over-weight, writation and
Pt kr\;s DL'CI‘er partsof the body where skin surfaces aren close apposition,
Y ordcr;io a:h ?:‘:ehsz c\?esubmammary Tolds, the grosns, perineum and natal cleft
eSs I treatment 1t 1s essenuial to det
there ate severa) condrons which affect those arcasl rermae the ciuse s
Sumple maveration or sweat intertrigo

Z!:,Te most common cause of itching and fissurine hemaath s te
the t .
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course of the disease These “‘primary lestons™ often occur at the site of some
existing skin Injury such as gravitational ulcer, We have also scen the first blisters
on the scar of a cicatnicial alopecia, the scar of burns and more than once round
the umbilicus If the patient 1s fortunate and survives the generalization of the
rash, the primary area often continues to blsster when the rest of the shin has healed

Sudden generalization of the true eruption of pemphigord follows these pro-
dromatl eruptions and most of the body 1s affected within a week Sesvere wrritation
may precede the eruption At first, raised areas of dusky erythema appear bearing an
ominous resemblance 1n tint to post-mortem hivede Bhsters soon follow on both
erythematous and apparently normal skin and sometimes form a gyrate pattern
at the edges of the zones of erythema The blisters are tense and dome-shaped
and vary 1n size from vesicles to large bullae from 2 to 3 inches across Therr
contents usually consist of clear serum but are occasionally bloodstained Though
large, the blisters are remarkably tough and may remain infact for several days and
occastonally the serurn coagulates In some blisters the serum 1s absorbed so that
the eprdermus settles back 1n place Iike a skin graft, but the majority rupture and
form erosions which crust and heal with remarkable speed leaving a pigmented
stain  Mucosal lestons consisting of blisters and disercte erosions are usually
confined to the oral mucosa which s affected tn more than half the cases
but as a rule not until after the generalized eruption has appeared The mouth
lesions are rarely severe and, like the erosions on the skin, heal fmrly readily
The illness 1s usually accompamied by a leucocytosis with a varable ncrease
1n the eosmnophil count which 1s of little diagnostic sigmficance A fever 1s unusual
but this may be due to the tendency for the aged 10 remmin apyreval in wht
would be a febnle illness 10 2 younger subject The eruption of bhsters and ery-
thematous areas 15 cyclical and the interval between fresh crops of blisters vanes
from a few days to two or three weeks The pertods of quiescence may therefore
rase false hapes of therapeutic success The course of the disease 15 very sarble,
some cases undergo spontancous remisston whilst others appear to et as 8
result of treatment A fatal termination 1s not uncommon, the cause of death being
bronchopneumonia tn most cases A phcation which predisy to this s
gencralized oedem? resulting from a loss of plisma proteins through the croded
skin

Conf g of pemphig

Confirmation of the diagnosis of pemphigotd can be obtained by biopsy of one
of the early small blisters The bulla of pemphigoid 15 sub-cpidermal, the entire
cepidermis being torn off the papillary bodies and hifted snto a dome by the owl
pourag of serum which accumulates in the cavity This contrasts with the finding
i pemphigus vulgans mn which the bulla 1s tntra-eprdermal and the eprdermal
cells undergo a degencratine process called acantholysts

. ;

Histological differ betwcen pempl: and peny

The fallibylty of the histological differentsation between pemphigus and

pemptugord has not been accepted by all dermatologists Hether (1959) s vs-

ported one ¢ase of pemphigus vulgans 1n whom sub-epidermal ‘bullae and mita-

epdermal bullae with acantholysis were found 10 different phases of the disease.
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d
fold There 15 often 2 blussh almost mfky [ooking 3ppearance supenmpose
zﬁ\e erythema There are never the outlying vesicles which are seen in monha

sfection 20d there may be Jesions of psonasss Shsewhere on the bady which will
asust tn diagnosis

Treatment
The most effectne local apphication 1« the Tollowing”
Hydrarg ammon - ~  1Qgrams
La pts eath - -~ 30 mimms
Parafinmolle -~ - ~  talounce

The stronger apphicatians such as dithranol, used m psonasss elsewhere on the
body should not be used

A peeststent fissure o the natal cleft 1s often troublesome and this can be healed
by panting the fissure darly with tinet benz co and collodion equal parts, or
with crude coal tar Superficial X ray therapy 100 roenipen unsts repeated 2 or
3tewes &t weekly or fortaughtly intervals 1s effectsve in reheving the pruntus

Seborrhoare dermatitis

The body folds and umbiicns are often affected by seborrhosie dermatitss
which 18 not uncommon m elderly men It 1s sometunes difficult to defferentiate
seharchoetc dermatitss from psoriasis but a confiuent scaly dandruff together with
Feasy Cucenate scaly lessons on the sternal and lar areas and ol
of the face wil) usually be present 1n sehorrhoeie dermatttis

The lessons in the cleRs have a yellowish brown hue and there 15 often an as-
soctated staphylococeal folteulites of the pubie and axdlary haw

Treatment
Local treatment with the following owntment 1 usnally effecve:
Camphor ~ - 15 grams
Acdecarbolic - - - 5 prams
Sulphur - - - 15 grains
Acd safieyl - - -~ 10gramns

The Parafin molte ~ - tolounce
T Pyoginic tnfection can be controlled by Vioform owtment or 1n the most
15120t cases by aureomyenn (3 per cent) omtment
Vatval Jenkoplalia and atrophy
There has been muck confusion

suderable diffesence oF am n am h.ofnlfrm:n_clogy.m Iesxons‘af: the vulva and cop-
the ensena §

change el

reachmng ps

Suhed hl:r)r’l“(‘)"’!“:%lffl j“‘“i‘“ 1S vitally important that 1t should be distin-
'

32 skiw sl

ranty 1s due te

RNraight 1o g,
h [XT

Mgty eyfideroiogsst, even so,

there are a number of more common
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Treatment

Treatment consists of attempts to increase venulation of the folds by werght
reduction and the wearing of brassiere and corsets Cleansing the skin with 1 per
cent cetrimide followed by adequate drying and a dusung powder of § per cent
boric acd w tale will allay the ircitation but this regeme wiit have ta be continued
in order 1o prevent recurrence

Monilial intertrigo
Chinical appearance

If on examinauiort there 15 a vivid purplish red intertriginous eruption spreading
from the growns and extending along the perineum and into the natal cleft, infection
with Candida albicans 1s a possiility Further investigation wall show that there
1s alse a vulvitts and vaginitis 1n the female and possibly a balamitis 1n the male
A characteristic feature of monilial intertrigo 1s that at the edge of the confluent
erythematous zone there are usually scattered separate vesicopustules with a
mulky appearance Similar lestons may be found 1n the umbilicus, under the breasts,
and the axiilae

Although 1t 15 possible to find Candida albicans on culture of these pustules and
from vaginal swabs, 11 15 not easy to demonstrate mycehnm n shin scrapmgs The
occurrence of monilia intertrige should make one suspicious of an underlying
glycosuna which may be present in the elderly artertosclerotic without the symp-
toms of drabetes Nevertheless, a considerable number of clderly people develop
momnilial mtertrigo without a concormiant glycosurta Possibly some alleration in
the pH of the skin with old age allows such infectons, which are very rare in
younger people, to flourish

Treatnient

Although somewhat painful on first apphcation and undoubtedly messy because
of 1ts colour, Castellant's basic fuchsin pant 15 the most effectne remedy 1t should
be applied with a camel hair brush and aliowed to dry The paint should be applied
to the whole affected area including the vagina Relief of 1iching and sorencss
occurs rapidly Afier treatment for from 7 10 days when the ifectron should be
subsiding, the treatment can be changed to boric acid lotion which, though not
so eflecine, 15 more pleasant to use A dusting powder comammg 30 per cent
sodium propionate can be used as a prophylactic to prevent recurrence 1f an
associated diabetes has been found 1t should of course, be controlled but local
applications, even though the glycosuria persists, can usually heep the moniltt
mfection at bay

Psoriasis

Psorasis in the elderly often spares its more usual sites on the exiensor surfaces
of the hmbs and affects mainly the body folds particularly the grots and nnal
cleft, When psoriasis docs occur on the vulva dnd pertneum it gives £1s¢ to intensé
prunitys Clhiscally w resembles monihial antertrigo very closely and even to the
dermatologist the distinction betwcen the two may be dificult It appears a}:x
confluent red shiny cruption which affects mirror image areas on cither side of &
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supenmposed on a pre existing disorder Tn this latter event the dagnosis s difficult
and possible without 4 observation and fustological exarmina-
ton It 15, however, our behef that 1t 1s preferable to observe a case for some
months and even carry out several vulval biopsies than to carry out needless
valsectomy The Jeukoplakic patches do vary considerably 1 their extent in the
same patiert when observed over a penod of several months and what appears to
be an wreversible change may involute and clear spontaneously If there1s evidence

3 d and chaages of epidermal byper-

o
plasta, then surgery 1s mdicated
Treatment

Luchen simplex of the suha —This requires the same method of approach as
hchen sunplex elsewhere Sedation, superficial x-ray therapy and focal apphications
of bland antiprunitics, 2nd m the sevese cases, the use of hydracortisane omtment
are usually effective 1n rehieving the symptoms Any underlying cause of emononal
tension showtd, 1f possible, be dealt with m order to prevent relapse

Lichen sclerosis —The symptoms of hchen sclerosis which are mainly due 1o
superfictal sepsss and painful fissures can be amehorated by the nse of simple
ematlients such 2s ung aquosum ot one of the propretary water repellent barner
creams These cases should however, be kept under regular observation as leuko
plakia and mahgnant change may occur

Senle vuhal atrophy —The senile vulval atrophy does not call for treatment
since w1 usually symptomiess

We have not ourselves been mmpressed with esther nternal or local ovarsap
hotmone therapy in the control of these conditians Once 2 dagnosts of true and

P has been then vl y 15 the of
choice since cancer follows 1n SO per cent of cases

Leg vlcers

Chronic leg ulcers of the type known as vanicose ctasse ar sva
mddle ape but owng to theis chromaity
aged Anming {1954), 1n an nvestigation ¢
696 women of whom 235 (40 per cent) we

§ .

\i‘gfﬁ\’b““’ i several ways ‘They give 11se to pamn which may be severs etough
. worsse os; ofsleep wany of our elderly patients paradovcally say that the pan
1 wors m bed and thesefore, prefer 10 sit un i » ~harr at night, thus wcreasing
. - wing to long continued ulcer-
. b tissue becomes fibrotic and

. U UL AuKe Joint becomes impossible any attes
e rs:;c( c\;:c ‘)‘mm sauses paws The jomts may also become fixed by mzny’wcnc‘{;
10 an attempt to heal the ulcers Lastly, the conunued presence of an

extensive ulcer wath a foul s, g
melly
e w “1 ! ng discharge becomes a burden 1o the patients

Aettology

In recent years lary y Wi rd (1948) and Annin,
gely owng 1o the g g
. ritngs of Bisgaard (1
1952 1954y our knowledge of the senology of teg ulcers ha(s gfo)\\n Itas n‘ow
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SKIN CONDITIONS IN THL CLDERLY

conditions which arc mstaken for leukoplakra We have seen a number of pattents
who have been necdlessly treated by vulvectomy for conditions such as psoniasts
and hichen sclerosis

Pathological condinions

Wallace and Whimster (1951), 1n a study of 100 patients, have helped greatly in
clanfymngthe subject and the following account meorporates many of their findings
The elderly paticnts who complain of pruritus vulvae are hikely to present with the
following pathological conditions

Lichen senplex or localized nevrodermanus of the sulia —Many patsents with
pruntis am et vulvace for which there 1s no apparent physteal cause, develop the
habit of rubbing and scratching the vulva and anal region Tius 15 parhicularly
prone to occur 1n the emotionally unstable tndividual who has been unhppy or
fatigued A vicious circle of scratching, lichentfication, itehing, seratehung s set up
which persists for months, even years, and results m hehemfication, by which 18
meant thickening and ocedema of the skin with hyperheratosis

In the magonty of cases the hichenfication mvolves the skin of the gromns and
fabra majora as well as the vulva tself However, there m1y be sodden white
thickenng of the mucosa over the clitorss and labra miora wiuch can simulte sery
closcly the changes of leukoplakia The presence of lichenification on the true skin
and the history of attacks of irritatton 1n which there 1s an srresistible impulse to
scratch, should lead to the correct diagnosis

Lichen selerosis ~—)n this condition, winch 1s probably a variety of scleroderma,
there 1s a well defined shiny white atrophuc change 1n the skin over the chtons and
fabra minora extending usually (o the labra majora The process is rarely confined
to the vulva alone and often extends backwards to the per anal region There may
also be plagues of lichen sclerosis on the naer sides of the thighs and on other
parts of the body

The hine of demarcation between the diseased skin and the normal is very sharp
The surfuce of the aflected area may be roughened and show horny plugs and
there are often telangiectatic vessels and areas of purpura where the dilated
vessels have ruptured as a result of trauma

Superfictal erosion and fissures are common and 1t 1s these which give fse 10
the symptoms of soreness and rtiching True leukoplakia may occur 1n assocration
with lichen sclerosis comphicating as 1t may, any chromc inflammatory disosdes
of the vulva

Sende vubval atrophy ~—According to Wallace and Winmster this corresponds to
the onginal description of kraurosts The mucost is smooth, shining and dry
The colour 15 white or waxy yellaw There s atrophy of all the muco-cutancous
teguments of the vulva leading 10 stenosss of the vagimal orifice, and the dis
appearance of the labia minora, frenulum and clitoris: Primary atrophy 1s usu sty
symptomless and symptoms only anise when mfective dermantis and sagmitis are
supenimposed A pre-scmile type of atrophy may occur prematurely after cophorec

tom

L:ukoplalu(a —The hard bl white patches of levkoplakn may arse on &
vilva which shows no esidence of atrophy or nflammition or they muy occur
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SKIN DISEASES WHICH MAY BE A PROBLEM IN OLD AGE

sisting disorder Tn thus latter event the diagnosis is difficult
z\'\‘%c\:\mpnseé N a,‘m 5 Ew:ﬁeut d observation and histological exarmna
an It ts hawever our belief that it 15 preferable to observe a case far some
months and even carry out several vulval biopsies than to carry out needless
vulvectomy The lewkoplakie patches do vary considerably 1 therr extent m the
same patient when observed over a penod of several months and what appears to
pean reverable change way wnvolute and clear sp ly If there1s

of and pic changes of epidermal hyper
plasia then surgery 18 mdicated

Treatment

Lichen s mplex of the vuha —This requires the same wmethod of approach as
fichen simplex elsewhere Sedaton superfical % 12y therapy and local apphications
of bland antiprunttics and 1 the severe cases the use of hydrocortisone omntment
are usually effective in rehieving the symp Any underiying cause of \|
tension should 1f possible be dealt with m order o prevent relapse

Licfen selerosis ~—The symptoms of hehen sclerosis which are mainly due to
superficiat sepsis and pawnful fissures can be amehorated by the use of simple
emollients such as ung aguosum or one of the propnetary water repelient barrier
ereams These cases should however be kept under regular observation as leuko
plakia and mahgnant change may occur

Senle whal atrophy —The semfe vulval atrophy does not call for treatment
since 1t 1s uswally symptomless

We have not ourselves been wupressed with esthes internal of Yocal pvanan
harmane therapy m the control of these canditions Once & dragnosis of true and
leuk has been confirmed then vol

? y 15 the of
cho ce since cancer follows n 50 per cent of cases
Leg wlcers

Chrome teg wicets of the 1ype known as varicose stasis or gravitatonal start 1n
:‘md"d\tl age but owiag to their chromcity are & camman ra 4 nfat Rt
6
¢

> eye aluy guve iise to pam which may be severe enough
:2 :\amuse los; of sleep many of our elderly patients paradoxically say that the p;ﬁn
g, :;c mn e[d ond therefore preler 1o sit up m a chair at night thus increasing
: ¢ma of the Jegs and aggravating the ulcer Owng to long continued ulcer
a8 asound the ankles the sk n and « he
bound down and movement (
l:r !“,\;b;t “ 30 causes pas
mmswr:s\l\\lct‘a:‘;\]lcan;i: ‘zos’;e“ | ‘h + Lty the continued presence of an
1N
and thost iy 1y o g discharge becomes a burden to the patients

Aet ology

In vecen Yeass larpehs
11952 TCY owing 10 the writings of Bisgaard (194!
1954) our knowledge of the aetology of leg u!cgcrs hz(s grﬁxz:m:x,x\: rr‘x‘c‘:v%
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SKIN CONDITIONS IN THE ELDERLY

clewx Thet the essential cavse of +2ricose leg wleers 3s chronic +enous insuffisiensy
wrh 20 associzied grezt mse in capillany pressure. As a sesult of this there 3s
Gemape 10 the czplleny wells with Joss of finid into the lmib znd subseguent
Sumnunion I metrboliz eachenge, Cepillar thrombosis may occur znd later
necross which produces the ulceration. Chronic venows insuffimency s most
commoth czused by thrombosis of the deep a2ins (796 per cent of Anning’s
canes had postthrombotic ulzers) but may e a result of sancosin of the deep
vems or 2 lach of musciler contraction such 25 pzonrs in zrthriis of the Lnees sr
znldes o7 1m 2 30> which entails prolonsed stendiop. Bispazrd stresses the 2bnormal
=Fusion of find 1mo the trssuss of the leg perticularh zrownd the celeanzo-melle-
olzr rzmon winch he czlls the “‘coubssz™. 11 35 a fact 1hat the mejorin of Jeg nilcer
pauents hme 2 persistent fullpess zround 2nd bshind the melizols e1zn when
ozdema cannot bz demonstreied dogher up thes lep

Trearmert

The treztment of grevriztions] wlcers m the elderh does not Aiffer from thet In
the 1 oumgper 2pe groups sxcept thel 1t 15 £ven more xmportant 1o Leep the potients
zrmbulert The levpole an 1reaiment 15 10 Temove the eacess tssue Auid from the
ez the yicerwill then hezl In 2 patient who 15 upright 1hes must of necessity meen
some Jorm of comprasson bandarmr. As Buspeerd powmtsd om, the muscilar
comrachon 1 2 Jep compressed I glasue bandapes belps 1o remone the ozdema
2nd the pzuent can de enconrapsd 1o walie

Bandages —Althourh adhesne glasuc bindages zre of great bensft, they hne
disatrantapes 25 they mey produce sk writztion from sweat reterhion or sensk
tzznon z2nd the hzsomss sodden with Aischeres. We find thet elashe wzbbmg
hendaps zpphad from 1025 10 kner 212 the Tresment of chowee. Am form of Jozal
epphzziion gen be 2pphed 1o the ulcer benzath them though personelly we ad-
3 prete the simplest zpphizzion sach as euso) m perzffim. Addmonzl pressure oo the
e edpes cen D2 achimed with sponge rubber pads znd the persistent osdzma
eronnd the malleoh can b2 pressed om by pampes 1mder the slasne bandages.

Messope—1ln addmon 1o the deih bendegng, masszge on the Iimes advocaied
by Brspezrd solang from the 1oes back 10 the hee] and then ppwards from the
mmemt] 2nd exizrnal malleok, 15 of great ben=fin.

Correcaon of anasmz—Correcnon of enasmma winch 15 2 common assozated
condmon 2350 acczleszies the rzie of healmg,

Follov-up of coses—In the more severe ceses the glastic webbmg bandages
fzve 10 = worn zfizr the nleer hes heeled 2nd o 15 now onr practce 1o “Jollow
ap™ gured cases gvery 3-4 momths 10 se2 that they are still wearmg szusfaciory
hepAares. The Ife of 2 bandage 15 2~3 months. Elastic stockangs zre not zs effiaent
25 m:%mﬂa_z:s znd we have had a nimber of cases relapse whilst wearmg elastic
staclanes whare previoush they hed rememed well whilst wearmg bandepes The
Fmer grades of glasns bendape 4nd crepes bandapes do not eaent suffieent pressure
z_ni;n our 2rperence, zre i dnsless

Wertorsl's synidrome
In some bypertensive pensots m the 2p2 group $0-70 3 ars, aschasme nleers Taad
poozzr om The Teps spomtanzously or after vers tmuel trzuma. The sypdroms was
2PF 3
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SKIN DISEASES WHICH MAY BE A PROBLEM IN OLD AGE

«~= geports
women,

“hnical pieture

The ulcer occurs on the outer aspect of the leg at the junction of the lower and
mddle thirds Tt begins as 2 purplish panful patch whiech later blisters Superficial
necrosts follows and the ulcer slowly enlarges by extension of the purpuric margift

. e et
1643 —Excoriations in an elderl
ly man with tnfest
by pediculosis corpons estation

Pam, whi ¥

comm fl:l\ ;; fsssor'?;‘nenlt feature, 1s not reheved by rest in bed and the ulcer may

1hed Trom Ermitanion cl: ulcer may be nfateral This type of ulcer can be distingut
al ulcers by the absence of phlebitis, oedema or pigmentation

of the stasis type
2 Teatare o s};am'l;ll;:el:iccr’:(sclf shows no exuberant granulations which are such
o The avascu! 2
difereniated by the o cesc‘ h‘r ulcer of: pertpheral vascular disease can

pulsation and warm f e good
Cases the plons oes Hypertension 1s a constant finding, though in. th‘fauthcr&’

pressure
hines “ ssure has b(“.n only moderately raised Histological studies by
Hines and Foster have shown th ckening and degenerative changes in the

. i arterioles




SKIN CONDITIONS IN THE ELDERLY

clear that the essentnl cause of varicose leg uleers 1s chrome venons msufficizncy
with an associnted great nise in capillary pressure As a result of thu there 1
damage to the capillary walls with loss of fluid 1nto the imb and subsequent
diminution 1 metabolic exchange Capillary thrombosis may occur and later
necrosis which produces the ulceration Chronic venous insufficiency 15 most
commonly caused by thrombosis of the deep vemns (79 6 per cent of Anmng's
cases had post-thrombotic ulcers) but may be a result of varicosity of the deep
veins or a ek of muscular contraction such as occurs tn arthnitts of the knees st
ankles or tn a job which entails prolonged standing Bisgaard stresses the abnormal
effusion of flurd into the tissues of the leg particularly around the calcaneo-malle-
olar regron which he calls the “‘couhlsse™. It 15 a fact that the myjority of leg ulcer
patients have a peruistent fullness around and behind the matleoh even when
ocdemn cannot be demonstrated higher up the leg

Treatment

The treatment of gravitational ulcers 1n the elderly does not differ from that in
the younger age groups except that it 1s even more important to heep the patients
ambulant The kevnote in treatment 15 to remove the excess tissue flnd from the
leg. the ulcer will then heal In a patient who 1s upright this must of necessity mean
some form of compression bandaging As Bisgaard ponted out, the muscular
contraction n a leg compressed by ¢lastic bindages helps 1o remove the cedema
and the patient can be encouraged to walk

Bandages —Although adhesive elasic bandages are of great benefit, they have
disadvantages as they mty produce shin irrtation from sweat retention or sensi
uzanon and they becomes sodden with discharge We find that elastic webbing
bandage apphed from toes to hnee are the treatment of choice Amy form of local
application can be apphed to the ulcer beneath them though personalhy we ad-
vocate the simplest application such as eusol n paraffin. Additional pressure on the
ulcer edges can be achieved with sponge rubber pads and the persistent oedem
around the malleoh can be pressed out by gamgee under the elastic bandages

VMassage —In addition to the daily bandaging, massage on the lines adyvocated
by Bisgaard stroking from the toes back to the heel and then upwards from the
mternal and external malleols, 15 of great benefit

Correction of anacria —Correction of anaenua which 1s a common assocrated
condition also accelerates the rate of healing

Follow-up of cases —In the more severe cases the elastic webbing bandages
h1e to be worn after the ulcer has healed and 1t 1s now our practice to **follow
up”* cured cases esery 3—4 months to see that they are stll weanng <ausfactory
bandages The hife of a bandage 1s 2-3 months Elaste stochings are not as eficient
as the bandages and we have had a number of cases relapse whiist weanng elastic
stochings where previously they had remained well whilst wearing bandages The
finer grades of elastic bandage and crepe bandages do not exert sufhictent pressure
and, n our experzence, are valueless

Martorell's syndrome
1In some hypertensive patients in the age group 60-70 s cars, 1schienmue ulcers may
appear on the legs spontaneously or after verv trmvial trauma The syndrome was
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PSYCHOSOMATIC SKIN PROBLEMS OF THE ELDERLY

(4) The next day the pamnting 1 repeated, clean clothing is worn. and the bedding
changed

(5) On the nest day the patiest has a further blanket bath

Oeasonally sn patients with sensitive skin, benzyl benzoate nself causes 2
certain amount of tenitation but if the emulsion has been applied to the whale of
the skin as deseribed above, the scabies will be cured and on no sccount must the
panting be tepeated in the wea that contumied 1ntation means presence of
the mute Such jrptation following treatent can be rebieved by the use of in
calammae oleosd

Pediculosts corporis

Infestation wath the body Touse 1s, 1n our esperience, much more common 1n
old men than old women, probably because the ynfectton 15 often picked up 10
comimon todgmng hotses The patiests complan of intense untation snd show the
most sterking scratch marks on the trunk, particularly over the shoulder blades
In adduton, small red macules caused by bites are present and the diagnosis 3
smade by finding the tce or the mits 1n the seams of the underclothes (See Fap 43)

Disinfestation ~Simee the msect hves 1n the clothing, disinfestation of this s
J;mssary to bring about cure In ambulant patents this can be done sausfactonly
Dy Dsgn:‘v‘kl:;r\i the clothing and bedding dajly with a powder contamming 5 per cent
byh:w ngglnddm patients the bedding and clothing can be removed and disinfested
LA ng or at a public cleansig station and any mits or lice which may be
urking on the body killed by painting with benzy) bepzoate emulston

Pedicufosts capitts

Th
v\hcnmx ‘l‘semcr\e common m ofd womea than old men and must always be considered
PR mop(:\ mﬂl presents with pyoderma or mmpetigo of the scalp The mits are
" st eassly m the hairs m the oceapital and temporal region, occastanall
#hote scalp 13 crawling with pediculy ’ '
Treament —* * - '
s own agdhere
t[.’::ys the hair t
nzoate
soen da’?:]{cog}):hiczmlys ,T: rhcc and not attack the eggs, since these hatch yn
Bl rencheg —— or erght days will ensure that the insects are killed

. PSYCHOSOMATIC SKIN PROBLEMS OF THE FLDERLY
Ph:sxsc‘:g:s!:cflf\c“ of age such as lonel and the fr of
et 1= 3’&:{ ﬂ;?; part 1 producing emottonal problems whch may sh w
hose Shch alee e i‘ trmatoses The dermaloses are, however, in the m: n
%20 of thes bont Thchoung" age groyps and are not, \hertfor; within l}l;e
conditions, however, by thewr resistance t,o treatment

and the relayse
hey are seen 1 the elderly, appear worthy

oF dreampnt frequency with which t
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SKIN CONDITIONS IN THE ELDERLY

near the ulcers The course of the ulcers 1s very chronic, though healing has
oceurred eventually in the authors® cases after pertods of 6-9 months

True avascular 1schaemue ulcers of the leg may occur 1n old age and are usually
precipitated by trauma Here also pamn may be very troublesoms The diagnosts 1s
made by the signs of occlusive artenial disease, possibly confirmed by x-ray evidence
of calaification 1n the artery walls

Treatment

Local apphcations of cusol i paraffin have proved satisfactory since there 1s
little risk of sensttization of the skin despite the many months of treatment Vaso
dilator drugs have not appeared to nfluence the rate of healing

Even n the presence of gross occlusive arterral disease, such ulcers may heal of
treated conservatively, provided the general condition of the patient 1s not de-
teriorating amputation should be delayed

Infestations
Dinunisiung standards of cleanliness

With the gradual mental deterioration seen in old age, standards of cleanliness
often dimimish and this, together with adverse economic circumstances often
results 1n infestation Scabies and pediculosts are commonly seen m old people on
admission to genatric units and unless treated early such cases may give rise not
only to general ward infection but may infect visiting relatives Such cases have
come to our notice over the last few years

Scabies

This condition, due to nfestanon by the Sarcoptes scabies var horimis, oceurs
at any age and must always be considered when the patient complatns of intatton,
particularly when the trritation 1s most marked at mght In a book such as this, st 1s
not necessary to give details of the typreal burrow and sites of election but it 1s
necessary to mention the so-called “Norwegian scabies’ which s an unusual
varsety occurning occasionally 1 old people In this vanety, writatton 1s often
absent, there appears to be no immunity reaction 1n the skin and the lesions
consist of hyperkeratotic crusted plaques present particularly on the dorsal
aspect of the fingers and hands, and may affect the scalp 1n addition to other parts
of the body In Norwegian scabies, burrows may not be present The diagnosis 1s
made by scraping the hyperkeratotic crusts and examining microscopically directly
under Jow power Enormous numbers of sarcoptes can be seen jostitng each
other 1n the debris on the slide Such cases may be undiagnosed and Ingram (1951)
has reported such a case being a focus of scabies 1n a ward

Treatment —The best methods of treaung scabies are still sulphur and banzyl
benzoate We prefer the latter and 1t can be used successfully i bed-ridden patients
In these patients we use applicatio benzylts benzoatis The routine we adopt for
these patients 15 as follows

(1) The pauent 15 given a blanket bath and dried

(2) The emulston 1s pamnted with a paint brush on to the whole surface of the
bady from the neck to the soles of the feet and allowed to dry on

(3) The bedding 1s not changed following this painting
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POST-HERPETIC PAIN

Case Iustory )

A hstory of a recent case wall alfustrate the type of problem

A 70-year-old woman complained that for the last two years she had been mfested

with threadworms which came out 10 the evening and travelled all over her body

She could feel them come out of the anus and run up her back and they frequently

it het She had been unable ta sleep because of the ttiching which started at the anus

and spread oner ey whole body When asked it she had seen the threadworms she

confessed that she had not because they were *“too clever™. Clinical examunation

revealed no abnommality of the skan

Cases are on record of delusion of parasitosis occurnng 10 iwo members of a
farsly, usually husband and wife, though we have seen 1t 1n father and son.
Wilson (1952) and Wilson and Muller (1946) have classified the condtions 1n which
these delusions ocour and, 1n the aged, wvolutional mefanchoha and paranod
states dug to alcohol, arnenosclerons and senihity ave the probable causes
Treatment

The results of treatment are very disappownting Of 51 cases n the lterature
only § were cured and 4 mmproved This conforms with our own expenence as
we have seen no benefit from psychuatnic treatment. Zardens {1953) bebeves that
these patients are essentially paranord and that their skin symptoms save them

from a frank paranowd psychosis Harm may thercfore follow attempis 1o
remove their delusion

POST HERPETIC PAIN

Perhaps the most difficult therapeutic problem n the elderly 1s that of post-
herpetic neuralgia The probabufity that sntractable pasn will follow an attack of
herpes zoster increases with the age of the pauent and 1t 15 uncommon before the
age of 55 years 1t ts also swid to be more likely when the trigeminal nerve »s 1n-
vohed but herpes zoster seems to attack the trigemmal nerve more often 1 the
elderdy and the belsef may be a result of this There 1s, as yet, no adequate explana.
Uon of the patkalogy of post-herpetic patn since the 'y TEACHON sup-
posedly accurs in the postenor root ganghion and yet the pan 1s not relieved b

seenon of the nene provimal 1o the ganghon Y

l;olan and Bucy (1952) described a case of 2 man of 74 veore ~F~=a 1
underanna -a -

ferp* ' ‘
par . . 11008 U the;

- y deduce that there
alternatwve pathway for the pam of ophthatme herpes and yet they admn‘s\}?:l
sﬁe‘::;: of l‘h)‘c mgem;]nal)n:rve will not relieve post-herpetic pam and that therefore

in the peripheral nei
Soaons penip) e 1 not the cause once past-hergete neuralpn bas

LTSN

v 3 swwuids Severe depress etite
;u:x;!hr;l;us;cal detersoration Suicide may occur The na:ur‘:; ca‘norr;;: lo(:_s\sh:f:::ge‘me
aiter many months 1t slowly improves, thy o

2 tho!
has persisted for 12 Years are commanty seen ef examples where the pan
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SKIN CONDITIONS IN THE ELDERLY
Glossodynia

Soreness or burming of the tongue 15 a common complaint and may oceur in
assocation with permicious anaecmua, the Plummer-Vinson syndrome, vitamm
deficiencies, and as a result of local causes wmn the mouth such as allergic reaction
to dentures, electro-galvanic discharge from metallic tooth fillings and extreme
dryness of the mouth as n Sjogren’s syndrome

When all these causes have been excluded there remains a group of pateents
who complam bitterly of symptoms referable to the tongue in whom no wvisble
abnormalty can be found As has been reported by Engman (1924) and Gilpin
(1936) the patients are usually women and, 1n our expenience, the clderly widow
lving alonc 1s particularly prone to this oral neurosts The symptoms m1y have
started after the chance obscrvation by the patient of a particularly promment
circumvallate papilla or some other apparently abnormal landmark in the mouth
The burning or pain n the tongue may be so severe that dentures cannot be
tolerated or the diet so restricted that the patient becomes under-noursshed
When taxed with 1t many of the patients confess to examinming therr tongues
countless times throughout the day As Gilpmn potnted out, the majority of these
patients have other functional symptoms and may give a history of previous
neurolic episodes A fear of cancer 1s promment tn the majorty though the fear
may not be voiced The only physical sign we have observed has been rather
prominent and reddened papillac around the edge of the anterior part of the tongue
and this we believe 1s a traumatic condition due 1o the patient constantly moving
the tongue and rubbing 1t around the tecth or palate to fecl whether 1t 1s still
painful It1s often possible to observe this whilst talking to the patient

Treatment

Repeated full explanation of the symptoms and reassurance that the conditton
1s not malignant produces temporary improvement, but many patieats continue
to have symptoms for years We have seen the most benefit n the clderly by
altering the social state, hving alone should, if possible, be prevented Local
applications are of no value and are, we believe, a mistake since treatment confirms
the belief of the sufferer that there 15 a disease to treat

Delusion of parasitosis

The false belief that the skin 15 infested with parasites 1s a not uncommon
delusion which, though not confined to the elderly, 1s most common over the age
of 50 years The symptoms complaned of by patients exhubiting this deluston cover
the entire range of symptoms of which the skin 1s capable liching pred
but sensations of creeping, crawhng, biting and moving have been descnbed The
skin lesions seen 1n this disorder fall into three groups The mnjuries duc to the
patient’s attempts to remove the parasites by excoriations with the finger nails or
other mstruments, dermatoses due to chemicals utilized to Aill the parasites, and
manifestations of psychosomatic dermatoses such as lichen simplex In addition,
the patient will often display a collection of skin scales and shreds of rolled up
keratin which purport to be the ““parasites ™
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ShiN MANIFESTATIONS OF MALIGNANT DISEAS]

G 44 ~Erythema gyratum repens 17
¥ 3 maann\h a carcinoma of Tt
stomach (Ibith acknowledgements

to Dr Dons Fletcher)

isease and the onset of the dermatomyositis preceded the discovery of the malig-

nant disease by an average of 18 & months Clureal mmprovement followed the
treatment of the neoplasm tn 6 of the 8 cases

Frythema gyratum repens

A more brzarre eruption which dty accurs with 15 erythema
gyratum sepens (Fig 449) This ecuption, which socurs on the trunk, 1 made up of
vy erythematous bands with 2 peceliar gyrate and serpiginous outhue gving an
2ppearance hike the gratn marks in wood Gammel (3952) described this eruption n
& ssoman of 56 years of age who developed it sex maaths defore an adenocarcinoma
af the breast was discovered The eruption improved within two days of radwcal
mastectomy and six weeks 1ater had samshied We have seen 2 stmilar erugtion
a man Kol an inoperable carctnoma of the stotmach

Acanthosis sugricans

Although sare, must be included 1 this survey
ol the skin eruphions due to malighant disease $s ranty has been explamed by
Curth (1952) who suggests that both the bemgn 2nd mahigrant types of this
condsnon are due to a gendtie predispostion, the exciting agent in the type as-

socixied with mahignant disease bewng some hormonal change produced by the
py ey




SKIN CONDITIONS IN THE ELDERLY

Treatment

Numerous claims have been made for methods of treatment of herpes zoster
which will prevent the onset of post-herpetic pain but since only a small percentage
of elderly patients who suffer from herpes zoster develop post herpetic neuralgta,
assessment of their worth 15 virtually impossible Amongst the more recent sub
stances recommended have been aureomycin and chloramphenicol, iver extracts
and vitamn By, We have seen post-herpetic patn develop after all these and have
farled torelieve fully developed cases with injections of liver extracts and vitammn By
Superficial x-ray therapy to the area also has 1ts advocates but we believe that any
benefit 1t may produce 1s by virtue of suggestion rather than its physical effect
Despite this rather mhhstic view of therapy a good deal can be done for the
patient by a full explanation of the problem and the assurance that although
mmprovement will be slow, nevertheless patience and courage will uitimately be
rewarded A combination of sedation with sodtum amylobarbitone, grams 3 to
6 at mght, and aspinn, grans 10 two-hourly, 1s of some benefit We have found that
the average patient with post-herpetic pain of severe degree 1s too frail and old to
be acceptable as a candidate for neurosurgery since leucotomy 1s dangerous when
the cerebral vessels are artenosclerotic

SKIN MANIFESTATIONS OF MALIGNANT DISEASE OF
INTERNAL ORGANS

In the elderly, 2 constant watch must be kept for evidence of malignant
disease and 1n recent years there has been increasing awareness of the changes m
the skin which can be associated with mnternal carcinoma and the reticuloses
The skin changes may occur fong before there 1s any other clinicaf evidence of a
peoplasm and therefore may be of great value 1n leading to an early diagnosis
when curative treatment 1s still a possthility

Pruntus 1s most commonly associated with mahgnancy and carcimoma of the
abdomunal organs Hodgkin’s disease and the leukaemias may present in this way
There may be but lhittle visible skin change, or small skin coloured papules with
superimposed crusts due to excoriations may be present Rarely, a bullous eruption
may occur 1 leukaema (Scutt, 1952) and grouped blisters indistinguishible from
dermatitis herpetiformus have been reported by Efliott (1938) 1n chorion carcinoma

Vascular changes such as palmar and facial telangiectasia which are sually
associated with hiver disease have been reported by Forman (1952) i two cases
of carcinoma of the lung A more widespread fixed erythematous eruption with
scaling bling lupus eryth has been observed by us more than a year
before the patient, a man of 63 years, was found to have a bronchial carcinoma
Simularly, fixed erythematous eruptions (closely simulating the skin changes of
dermatomyositis) have been described by Forman The association between
carcinoma and a true dermatomyositis with skin changes and muscular weakness
was first recorded by Bezecny (1935) and he described improvement after surgical
removal of the carcinoma Forman (1952) also reported cases of dermatomyositis
1n association with carctnomas of the breast, stomach and a squamous celted
carcinoma, the origin of which was never found Curtis, Blaylock and Harrell
(1952) found that 8 out of 45 cases of dermatomyositis had underlying malignant
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Findings n the blood and plasma
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SKIN CONDITIONS IN THE ELDERLY

tumour. The chmcal picture 15 of warty overgrowths 1n the axiliae and grotns,
umbilicus and peri-anal areas d with p tion Occastonally hyper-
keratosis of the skin of the hands and feet occurs The underlying neoplasm
which can be forecast m 100 per cent of cases 1s always an extremely malignnt
adenocarcinoma usually witinn the abdominal cavity

Mycosis fungoides

Certain of the malignant reticuloses may occur 1n old age though the more
common conditions such as Hodghin’s disease affect an earlier age group Mycosts
fungoides 1s the most likely of the reticuloses to be seen and 1t usually follows a
group of chronic erythematous and scaling cruptions which are resistant to all
forms of treatment and which are included in the diagnosis of parapsoriasts
The lesions may be extensive and mvolve the greater part of the body surface
or may consist only of small plaques on the trunk After a long period, often
30-40 years, tumours may form on the skin previously affected by the parapsoriasts
Very occastonally they anse de novo The tumour stage 1s called ““mycosts fungor-
des ** The tumours consist of pleomorphic reticulo-endothelial cells and at first
are highly radio-sensitive The early treatment, thercfore, 1s usually with small
doses of x-ray therapy of the order of 100-300 roentgen units Gradually the
tumours become radio resistant and the disease progresses to produce cxtensive
skin ulceration and, lastly, infiltration of the internal viscera Although the diseise
1s always fatal, the course 1s slow and spontaneous remissions may occur Regresston
of the tumours may follow treatment with the nitrogen mustard compound and m
our hands, tricthylene melamine has given the best results (Blackburn and King,
1954)

Lxfohative dermatitts

Another disease wlich has a relationship with the reticuloses ts exfoliative
dermatitis (lipomelanic reticulosis) (Fig 45) This condition which, in our experience,
1s more common 1n men than women may start spontancously or more frequently
develops from a pre existing dermatosis Jarrett and Kellett (1951) n a scries of
16 cases found that generalized exfoliative dermautss followed on eczema, scbor-
choeic dermatitis and contact dermattis It may be a comphicatron of extensive
psoriass and can be precipitated by allergy to drugs such as gold and arseme Once
developed, the cinical pieture of gencralized exfolhative dermatstis 1s stular m all
cases and 11 1s not posstble to determine the nature of the exciting cause from the
appearance of the eruption The patients complain of intense itching which
prevents sleep and produces a mental depression so that they are eastly moved to
tears Jarrett and Kellett (1951) and Narrn and Anderson (1955) stress the frequency
of psychological upsets and quote examples of relapses which have been precipr
tated by emotional stress Attacks of profuse sweating associated with feelings of
coldness and even rigors arc common which are due to derangement of the normal
skin heat-regulating mechanism The skin of the whole body becomes red or
purplsh, thickened, oedematous and tnelastic so that creases form over the extensor
aspects of the knees and elbows Visible excorintions can usually be seen and the
skin feels moist and sticky Exfoliation 1s a constant feature and several grammes of
skin scales can be collected daily mn the bed
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NEW GROWTHS IN THE AGED

d with internal disease
to popular behef are not e
e f:ﬁ: commonly seen 1 middle-aged and uldhpeup:lea :axsnsm -
Culanmmv.r mgnces particularly around the neck 1n women and the axt Gy
gl];fom:';: of these 1s unknown but 1t has been succested th;l thles) t.'lores Slr; Juced by
e f removing them
ce The easiest way of
sO:Yl‘\c hogfzn:;;ize: silver mtrate penal to stop any shght bleeding which may
with scrs
o:cur others use electro-cautery or diathermy

Fic 46 —Scborrhoeic warts 1n vanious stages of evolution.

Sehorrhoeic or semfe warlsare very common in the elderly (Fig 46) Both sexesare
affected and they often 0CCUr 1N £ICAL numhere A sla -
Tha 4

- 2 1Y lendency to invasion ang

Treatment 1f required ss simple
carbon dipude snow the pencil
u 10l 35U 10 60 seconds depending on

L the thickness of the lesion o,
more certainly by Curetting under local anaesthesa and cautenizing the base with
a silver mtrate snek
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SKIN CONDITIONS IN THE ELDERLY

Treatment

Cortisone and corticotrophin -—The dosage of cortisone necessary to controt
the exfoltative process 1s 100-200 mulligrams daily or corticotrophin, 25-50 umis
mtramuscularly Improvement 1s noticeable within 48 hours and within a week the
skin may appear almost normal In our experience most of the cases have required
a small maintenance dose of 25-50 milligrams of cortisone to prevent relapse and
the only complications which have proved troublesome have been a tendency
to develop small superficial botls

Corticotrophin and cortisone have altered the prognosis greatly and 1n the
Medical Research Council Report of 1954, 9 out of 10 cases were cleared of their
skin eruption by | or 2 short courses of corticotrophin or cortisone and the
tenth case remained clear on a maintenance dose of corticotrophin

Local treatment —With the use of cortisone local treatment has become less
important and all that 1s necessary 1s the application of soothing emollients such
as lot calaminae oleosa or ung aquosum Despite the control of the exfoliative
dermatitis by cortisone, irritation has persisted 1n our cases for many months
and we agree with Jarrett and Kellett that these individuals have frequently a
background of emotional stress This aspect of the problem should be mvestigited
and 1f possible, appropriate steps should be taken to relieve their anxieties

Prognosis

Exfoliative dermatitis runs a very protracted course and carres a constderable
mortahty, death usually being due to intercurrent infection Spontaneous recovery
does cccur and n Jarrett and Kellett series 5 out of 16 cases went into remussiont
Relapses however, are frequent

NEW GROWTHS JN THE AGED

1t 1s out of place 1n a book such as this to give any but the common types of
neoplasm encountered 1n the aged The exotic and rare small nodule, the diagnosis
of which usually depends on the histological picture, 1s left to the constderation of
the dermatologist As one would expect, from the senile skin commonly anise many
different types of neoplasms which are best considered under the headings of
bemgn, premalignant and malignant

Benign neoplasms

On the exposed surface, the ageng skin becomes parchment-like with loss of
elasticity In the areas, pigmented macules and sometimes small telangiectases
appear On the back of the neck the skin 15 often thickened with loss of elasticity
and the appearance of deep 1ntersecting creases giving rise to cutis rhombordalis
nuchae or elastosis senilis In this condition, there 1s degeneration of the clastic
tissue 1n the skin

Sentle anglomas or de Morgan’s spots are another form of degenerative change
seen 1n the mesodermal layer of the skin These appear after middle hife as deep
red, shghtly raised papules particularly on the trunk They are of no significance
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SKIN CONDITIONS IN THE ELDERLY

Acanthoma, molluscum sebaceum or molluscum pseudo carcinomatosis has only
been really recognized as an entity during the last few years These lestons can
occur at any age but are mentioned here because of their close resemblance to
squamous epithcliomas which occur commonly m the elderly The acanthoma
occurs usually on the face, 1t starts as a small flesh-coloured papule which in the
course of 2 or 3 weeks rapidly grows to become a protruding angry looking
nodule up to a centimetre 1n diameter and extruding the same distance from the

FiG 47 —The urusual hyperkeralotic lesions on the foot of 2 man with Norsegian scabes

skin The edge of the tumour 1s redder than the surrounding shin but dilated blood
vessels are not seen coursing over the edge as with epithchiomas There 1s no in-
duration of the surrounding skin, and the surface 1s warty and often the centre of
the nodule 1s depressed Bleeding 1s uncommon Histologically there s ‘mfxrked
acanthosis of the epidernus and differ from the sq I

often requires expert opinion If left untreated after several weeks the lestons
shrivel, become necrouc and drop off leaving often a marked depressed scl:;l‘e
They are best treated by curetting under local anaesthesin and caulcnzx:g] :s
base with sitver mitrate, the scarrng produced 1s much less than if the nodule
left to drop off naturally
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Treatment —Where practicable, excision ss the best and surest way of quickly
gettng nid of these fesions, but 1 areas where such a procedure 1s 1mpossible,
either becanse of size or position, radiotherapy 15 the best method.

Squamous cell eputhelioma

This may occur anywhere on the skin or mucous membrane and may anse
from 2 pre-existing senule Keratosis or area of leukoplakia The lesions are more
common on the exposed surface and one sees them ansimg occasionally on skn
damaged by burns, x-rradiation and lupus vuigans Lesions ansing on previously

T =" ¥ = mayat first resemble an early rodent ulcer but the squamous-epithel-
« .
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Premalignant neoplasms

Semile keratosis occurs often as multiple lesions on the exposed parts particularly
i fair-skinned people who have spent most of their life out-of-doors 1n hot sunny
climates The lesions are shghtly raised, scaling and often pigmented, the scales are
firmly adherent to an erythematous base Squamous carcinoma develops m 20 to
25 per cent of these lesions (Montgomery and Dorffel, 1932) Histologically,
according to Lever (1954), 1t 1s a pre-cancerous lesion differing only 1n degree
from squamous-cell carcinoma or Bowen’s disease

In view of the nature of these lestons they must be treated with respect and
watched for any sign of proliferation or increasing induration In the premalignant
state 1t 1s our practice to destroy them with electro-coagulation

Cutaneous horns are peculiar bizarre tumours sometimes reaching great size and
rising several centimetres above the skin, Lever regards these as bewng a type of
keratosis with a particularly pronounced hyperkeratosss, although clhinscally 1t
appears that some may arse from simple warts The most effective treatment 15
simple excision

Arsemcal keratoses are still seen 1n the elderly as a herttage from the days when
long-contmued admimistration of 1norganic arsenic was customary 1n the treatment
of various chronic diseases The keratoses may appear many years after the taking
of the arsenic has ceased The lestons may occur on the palms and soles or pig-
mented keratotic plaques may be present on the trunk Histologically the leston
closely resembles that of senile keratosis

Lentigo maligna —Not infrequently there appears, for no apparent reason, a
pigmented shightly-raised plaque on the face of an old person, the colour may vary
from hight brown to deep black and the colour of the lesion 1n each ndividual
may vary Watching these lesions over months and years they are often found
to mugrate, extending, regressing, and occastonally cleaning for a time 1 the
centre, occasionally, sometimes after many years, a true malignant melinoma
appears i one part of the lesion There 15 deepening of the colour, prohferation,
mduration and sometimes ulceration

How best to deal with lentigo maligna 1s still in doubt A great deal depends on
the expectation of life of the patient with regard to his general condrtion, but even
though he looks as though he will hive for another twenty years after the appearance
of the leston, 1t 1s stull very difficult to decide whether or not the whole area should
be completely excised when 1t 1s stifl unlikely that malignant change will supervene
At present the best policy 1s probably one of masterly activity with constant
supervision The onset of the first suspicion of malignant change warrants wide
€excision

Malignant neoplasms
Rodent ulcer, basal-cell epithelioma

These tumours also may occur at any age but are much more common in the
elderly (See F1g 48) They occur most commonly on the face and pariicularly in tllw
area enclosed by lines drawn from the ear to the bridge of the nose and to the angle
of the mouth The charactenistic lesion 15 a small slowly-growing nodule having lal
rassed semi-translucent pearly edge over which may be seen streaming a few smal
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CHAPTER ¢

GYNAECOLOGY IN SENESCENCE AND SENILITY

€ Scorr Russeun

INTRODUCTION

ccofogist often has much to offer the older woman in the way of treat-
I\':“”K? h:s l%:cn treating her kund for years and knows that she 15 made of
malufe and sturdy stoch, and that she will appreciate aft efforts made on her behail
The gynaccofogy of ofd age 15 nearly all surgical and the gynaecolost has Jearnt
(fat the old %oman is a much better surgrcal nsk than those who are not famitar
waith present-day gynaceology may have thought, indeed she s someumes a
Heiter surpical sk then he hamsell has realised Gynoecological aperations afe
now heing undertaken successfully on patients who ten and fifteen years ago had
een judged too ofd for the seif same op With the
R me e

& eXp

ittty for the care ot the older woman should understand the scope of modern
treaiment

Much that s new i the gynaccology of old age has hittle or no meaming unless
viewed it the Iight of the older and well tned aspects of the spetialty A revew of
modern trends must take tnto account this matter, which 15 the basis for the

day to-day care of the older panent and which must always remamn the foundation
on which new knowledge 1s bult

HHSTORY TAKING AND METHODS OF EXAMINATION
History taking

These matters are mostly the same as those used 1n younger persons though here

and there the emphasis may be 2 litle deferent History taking may be considered
first though these are oceasians when 5o ¢

onfused & $tacy 1§ gven by the patient
that examination should precede the fstory Sammmesri h\s%my ﬁgm a ?c\zm:e
or neighbout 1s heloful Was wise, wheee possthle (o see the woman up and about
tecause so much can be learned by the woman’s watk and bearing The woman
who 15 independent w usually quite Gt for any gynaccologieal surgical procedure
tihely 10 be required cven’ those whe requice same help mav yet be sunable
subjeets for sutpery 3f the woman is fiest seen on o couch a decision o
NS OPCTaven may e more difficult ner et
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SKIN CONDITIONS IN THE ELDERLY

usually present as firm raised erythematous nodules and the diagnosis can be only
made with certainty by biopsy. The other changes occurring in the skin as a resuit
of mternal malignant disease have been discussed elsewhere
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CARCINOMA OF THE CERVIX

AgNoNIS

ks og: examination the cervix may be found ulcerated of nodular or there may be
an obvious growth projectng mto the vagina, diagnosis 15 ToTe difficult when,
25 1% sometimes the case, there may be hutle alteration to be seen 1 the Cervix of
only some expansion as 1 the endocervical growth The mmportant physical signs
are that the cervix bleeds on swabbing, and that it &8 fuable Frability may be
tested by probmg, and m many cases this simple test establishes the diagnosis
without any reasonable doubt, nevertheless biopsy 1s required 1n all cases
Treatment

The chote of treatment of earcinoma of the cervix Jtes between radium and deep
x ray therapy (preferably supervoltage), or surgery or some combination of the
w0 AS 2 rule, however, treatment should be by radwm and x says for this 1s
much simpler and ymmediately safer than the d abd { h y
with pefvic lymphadenectomy, which 15 the surgical alternative This operation,
which comprises the removal of the uterus and appendages, the greater part of
the broad figament, and one third to one half of the vagna, together with the
pehic lymphatic glands will be reserved for cases not suitable for ot not responding
10 Tadiwtherapy 1135 however a very formidable operation and Wil seldom +f
ever be advised for the elderly pauent
Management of the recurrent case

About a third of all cases of cervical carcinoma wall be cured by treatment, the
remainder dying of recurrence Many difficulties are present sn the management of
such cases Recently, surgieal removal of the recurrent growth has been advocated
maialy on the grounds that many such growths are locahzed to the pelvis This
operation 15 spoken of as a pelvie 5 only a partial
1s advised, exther an antenor exenteration where the bladder, uterus, parametria,
vagna and lymph nodes are removed, or a postenor exenteration which leaves’
the bladder but temaves the uterus and pelvic colon 2nd fectum together with the
echutar tissues and lymphatic nodes The place of these operations has been very
fully discussed by Blakley, Way, Read and athers (1953), and readers are referred

10 this source for further details In the elderly patsent st wil
pelvic exenteration 1s ovt of the it o s o

uestion and that ssmpler measures
sufferng will have ta be adap(edq P 1o reheve the
Radwum reaction

There 1s afurther difficult:
yinthis connexion, for a radium reaction may be
and may be mustaken for local securrence I on bresemty

wtially, the radiem reactiol

n
:i\:“,:in“-pl?{ wnduratign and oedems, chncally very < - tae e 1y presents
away . :
rroce .
starte

© 1 u0Ms which

+ S entl lue tadwm treatment was continuing 2§ years later

Pan

For other late cases, Pam «enee
may be tequired Intrasg
follows The woman 15 P



GYNAECOLOGY IN SENESCENCE AND SENILITY

Examination

The general examination of the patient 1s discussed 1 other sections of this
book. Clearly the greatest care must be taken in this examnation because
general favits, nutnitional defects, and the like may be of even greater moment 1n
a woman 1n the later years of her ife Here we may concern ourselves particularly
with the special examination of the gynaecological patient Abdominal examination
must never be omitted, because all kinds of pelvic and other tumours are found n
the aged If some swelling 1s found, 1t 1s wise to remember that 1t need not necessarily
be 1n any way r ble for the symp , thss applhies particularly to uterme
fibroids which may be quite quiescent in elderly women At the time of the
abdominal examunation the inguinal region should be examined for enlarged
lymphatic nodes, hernia, or other fault

Careful examination of the vulva, urethra, and anus 1s next required for signs
of inflammation or ulceration, tumours, or other faults Any discharge or prolapse
will be noted Vaginal examination may be more difficult mn the elderly than
the younger patient, for the vagina may be narrow, only admutting one finger.
Adhesions at the vault and shrinkage may make examunation of the cervix
unsatisfactory In cases of difficulty, a rectal examimation or a combined examina-
tion with one finger 1n the rectum and one 1n the vagina often gives much more
information, the rectal finger reaches to a much higher level, allowing the pelvic
organs to be palpated, and the two fingers together allow direct palpation of the
pouch of Douglas, occastonally by this techmque secondary peritoneal deposits
of carcinoma can readily be felt between the two fingers

In most cases, a narrow bladed speculum should be passed so that mspection
of the vagina and cervix can be made A specimen of any discharge may be sent
for examination Any retained foreign body or pessary will be noted Very occasion-
ally placing the patient 1n the knee-chest position thus allowing air to enter the
vagina enables a much more detailed examination of the vagina to be made
Other methods of examination occastonally required include the passage of a
sound tnto the uterus, and endometnial or cervical biopsy Grasping the cervix
with a tissue forceps and drawing 1t down may demonstrate the extent of a prolapse
Rectal tion and pr py may also be indicated

CARCINOMA OF THE CERVIX

Typrcally, the early carcinoma of cervix causes vaginal bleeding and a malodorous
blood-stamed discharge, sometimes profuse haemorrhage occurs Exceptionally
if the carcinoma be slow growing there may only be discharge Pain 1s not an carly
symptom, and when present 1t usually means considerable extenston of the growth
process Growth 1s not always as rapid as n the younger woman The principal
avenues of spread of carcinoma of the cervix are to the vagina, to the parametrium
and utero-sacral hgaments, to lymphatic glands, and later to bladder and rectum
In late cases, there may be incontence of urine or faeces in some late cases the
extension of the growth 1n the broad ligament leads to compression of the ureters
with increasing obstruction to the uninary outflow, and eventually complete
urinary suppression, the disease may even present as uraemta The growth s
usually a squamous epithet , though ad cinoma also occurs
214




CARCINOMA OF THE CERVIX

D%g:zsxjmmauon 1he cervix may be found ufcerated of nodular or there m:xy;I be
an obyious growih projecting wio the vapay, diagnosts 1s more difficult when,
a5 15 sometumes the case, there may be hittle alteration to be seen 1 the cervix o
only some expansion as 1n the endocervical growihy The wmportant physieat signs
are that the cexvix bleeds on swabliog, and that st 1s fnable Friability may be
1ested by probing, and m many cases this simple test establishes the dagnosis
without any reasonable doubt, nevertheless biopsy 1s required all cases
Treatment

“The chorce of treatment of carcinoma of the cervit lies between radium and deep
x ray therapy {preferably supervoltage) or surgery of some combination of the
two As a role, hawever, treatment should be by radium and X rays for 1hus
much sumpler 2nd 1mmediately safer than the extended abdominal hysterectomy
with pelwic {ymphadenectomy, which 1s the surgical alternatve This operation,
which comprises the removal of the uterus and appendages, the greater part of
the broad ligament, and one third to one half of the vagng, together with the
petvic lymphatic glands will be reserved for cases not suttable for or not responding
© radiotherapy 1t 15 Bowever o very formidable operanon and will seldom af
ever be adwised for the elderly patient
Manageraent of the recarrent case

About a thurd of all cases of cervical carcinoma will be cured by treatment, the
remander dying of recurrence Many difficulties are present in the management of

sach eases Recently, surgical removal of the recurrent prowth has been advocated
maaly on the grounds that many such growths are localized to the pelvis This
operation is spoken afacz wed - H .

15 20vised, exther . - ’
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GYNAECOLOGY IN SENESCENCE AND SENILITY

of the spinal cord, a lumbar puncture 1s performed, and 4~1 millilitre of stenle
absolute alcohol 1s injected Often there 1s an immediate feching of warmth, and
pain 15 rcheved; this injection may be repeated Good results have also been
reported by the use of chlorpromazine

Ul'llh’"') meontinence

Urmmary incontinence can be troublesome 1f the bladder has been invaded and a
vesico-vagmal fistula has resulted Nursing on a rubber bed pan helps to keep the
bed clothes dry

Vaginal smears in the diagnosis of early uterine malignancy -

So many cases of carcinoma of the cervix are only diagnosed when the condition
15 well advanced that much thought has been given to the detection of these cases
at an earlier stage of the disease In recent years, the routine cxamunation of smears
obtained from the vagina and cervix as a means of recogmizing early of recurcent
uterme cancer has been extensively studied Even under normal conditions the
superfictal cells n the female gemtal tract are constantly being exfolated but
carcinoma the cells are dividing so rapidly and being shed so frequently that 1t
was thought a study of the vaginal secretions nught bring to light the early cases
Numerous methods for collecting the material have been desenibed, Papantcolaou
and Traut (1941) employed a curved glass pipette and rubber suction bulb, other
methods include the use of a damp standard cotton swab protected by a sheath of
rubber tubing (Kraushaar, Bradbury, and Brown, 1949) On the other hand,
Ayre (1947) believed that at was better to take the smear direct from the external
os, and he designed a spatula spectfically for this purpose A thick smear 15 made
on a glass shde and this 1s 1immeresd 1n an alcoholic solution and stained later
with one of the appropriate stains The appearances of the cclls that lead to a
diagnosis of carcinoma are the same as those scen i ordmary paraflin sections,
but as Read (1952) remunds us, considerable experience 1s required to easure
accuracy of diagnosis Furthermore, about 10 per cent of the malignant growths
of the uterus do not exfoliate, so this particular techmque in no way solves all the
problems of the diagnosts of early cancer

There secems no doubt that by these techniques an occasional carly case of
carcinoma can be detected, but the method 1s not without its disadvantages There
Is an enormous tme wastage, some 500 hours of work having been estimated
as being necessary to reveal one carctnoma Furthermore, there are greit
difficulties 1n securing suffictent traned staff There are the further drawbacks that
the methods can only be a guide to the choosing of those cases that should be more
thoroughly examined by the orthodox methods of dragnostic curcttage and
cervical biopsy and that much unnecessary mvestigation of those with innocent
lestons 1s mnevitable

CARCINOMA OF THE CORPUS UTERI
Clinical features
Carcinoma of the corpus utert also presents as post-menopausal bleeding, but
unlike carcinoma of the cervix, which 1s the commoner form of carcinom,
causes a discharge which 1s only malodorous at a comparatively late stage as
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CARCINOMA OF THE CORPUS UTERL

secondary wfection occurs late rather than early Clineally detzctat‘:‘k ubter:\nc

enlargement ts not always present, this 15 an important pownt because the absel c;:_

of enlargement must not be taken 1o exclude carcinoma In fate cases eumsmnu?

the growth to the cervix may sesuft 1n n mass bang felt proteuding through the

cervix and 1o the vagina, sometimes the whole of the upper part of the vagina 1s
11

filled wih O of the corpus uten presents with
secondary depostt 1n the lower third of the vagma A pyometsa may be present
D and hustol | of the matenal obtained 15
necessary m alf cases

Spread

The spread of carcmoma of the corpus uten 1s by continuity to the cervix and
vagna and through to the peritonedm to the ovanes and (0 the pelvic and pre-
aortic tymphatic glands The spread ss tater than with carcinoma of the cervix
because the myometrrum 1s quite an efficient barrier for a while, consequently the
prognows is tather better The grovth 1s usually an adehocarcinoma
“Treatment.

Treatment may be by radiothy or by or some t of
the two Operation has a much larger place 1n the treatment of carcinoma of the
corpus utert than carcinoma of the cervix because a sunpler and less drastic
procedure often appears ta remave the growth completely Recurrence at the
vagmal vault however has been afl 100 common and so the modern trend s 1o
2duise a radicat operation or more aften some combination of surgery and radso
therapy  Willmott Dobbie (1953) for example has reparted OR a comparison
betneen cases of carcmoma of the body of the uterus treated by total abdominal
hysterectomy atone and cases that were treated by x ray \hesapy or yaginal radium
followsng hystersctomy The results showed clearly that the best results were
obtamed when the hysterectomy was followed by vaginal radum An extension
of tius 1reatmem advocated by Dobbie 15 the teradiation of the whole vagina in
crré:r (hal( ;:c‘uncnce even i the lawer third, may be prevented

ame elderly women will be judged not fit subsects for s
cadiotherapy 2lont should be strongly advised chcause it ‘su:)%cg vlenr)f rslﬁ?cecsits‘f;'
indeed some radsotheramists mamtasn that the results of radwtherapy ace um;
as goad 1f not better than, those 1 which surgery has been used 4

SARCOMA OF THE. UTERUS
Sarcoma of the wierus anain,
g de noro or developing 1
Ta“}"’am pelvic twmour Rapid uterme enlor pEne lorod 13 2 very rare

bron BENIGN UTERINE LESIONS
Utenne fibromyomas are very cameion tumo ¥
mon tumaurs and though they generally couse

uctive Wfe of the woman they may cause symptoms
ki)



GYNAECOLOGY IN SENESCENCE AND SENILITY

after the menopause, alternatively they may be discovered during a routme
exarmunation

Generally speaking the fibroid will not cause symptoms unless some change or
degeneration 1s taking place The most sertous, though rarest, of these changes 1
the development of sarcoma n a uterus enlarged with fibrords Pain 1s a feature
of this development, and a rapid enlargement of a uterine swelling may be detected
Hysterectomy offers the best hope of cure, though radiotherapy can have very
beneficial results 1f the tumour 1s radiosensitive

After the menopause a progressive shrinkage of the uterus occurs If a uterne
fibroid 15 present, this shrinkage may have the effect of forcing the fibrord 1nto the
endometrial cavity when eventually 1t may be extruded from the uterus and come
to lie in the upper part of the vagina as a fibroid polyp In such cases, irregular
bleeding will oceur

Polypi

The principal other bemgn uterine lesions are the various polypt Endometnal
polypr occurring after the menopause cause post-menopausal bleeding  Dignoss
1s made by curettage which effectively treats the condition at the same time Cervical
polyp1 are also common, and vary from a tiny symptomless adenomatous tag at
the cervix to a substantial fleshy mass which may have a pedicle of such length
that 1t protrudes outstde the vulva Treatment by avulsion of the polyp presents
no difficulties and may often be possible 1n cousulting room or Qut-patient
Department The only important pornt 1s that section of the tissue removed 1s
rcquxred n every case

CARCINOMA OF THE OVARY

Carcmoma of the ovary 1s one of the most difficult of all carcinomss to diagnose
at an early stage, and 1s one which often would carry a nearly hopeless prognosis
were 1t not for the fact that some tumours remamn localized to the pelvic organs
for quite a while and others are extremely radiosensitive

Diagnosis

The symptoms of ovarian carcinoma are so vague and tll-defined that medical
attention 1s often not directed to the pelvic organs for some time, and pelvic
exarmnation m consequence not made, or delayed Lower abdomnal pamn and
discomfort of recent onset in an elderly woman should always rouse the suspicion
of ovartan carcinoma Careful bimanual exanunation perhaps with one finger 1n
the rectum and one 1n the vagina may detect some fault 1n the ovaries or in the
pouch of Douglas If examination 1s difficult or the findings equivocal, cxaminttion
under anaesthesia 15 required Even this may be difficult to interpret, perhaps
because of obesity, 1n such circumstances the pouch of Douglis my be opened
and the pelvic organs directly palpated

Occastonally there 1s doubt about the significance of a small ovarn swelling
and more particularly whether the abdomen should be opened or not A uscﬂ;l
guide 1s that 1f the ovanan swelling 1s larger than the utermne fundus 1t 1s abnormnl,
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CARCINOMA OF THE OVARY

aud the abdomen should be explored In other cases, the difficulty 1s not to locate
a swelling but to decide whether a particular mass which may be felt 1s benign
or malignant Loss of weight, rapid abdominal enlargement, fixity and wregular
consstency of the swelling and ascites should all point tewards malignancy

Rarer ovanan tumours

The malignant lesion of the ovary may take many forms The primary and
secondary carcmomas show differing histologteal patterns The special form of
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GYNAECOLOGY IN SENESCENCE AND SENILITY

after the menopause, alternatively they may be discovered during a routine
examination

Generally speaking the fibroid will not cause symptoms unless some change or
degeneration 15 taking place The most serious, though rarest, of these changes 1s
the development of sarcoma 1 a uterus enlarged with fibrords Pain1s a feature
of this development, and a rapid enlargement of 2 uterine swelling may be detected
Hysterectomy offers the best hope of cure, though radiotherapy can have very
beneficial results if the tumour 1s radiosensttive

After the menopause a progresstve shrinkage of the uterus occurs If a uterine
fibroid 15 present, this shrinkage may have the effect of forcing the fibroid into the
endometrial cavity when eventually 1t may be extruded from the uterus and come
to hie in the upper part of the vagina as a fibroid polyp In such cases, wregular
bleeding will occur

Polypi
The principal other benign uterine lestons are the various polypr Endometrial
polypr occurring after the menopause cause post ypausal bleed: Diag

1s made by curettage which effectively treats the condition at the same time Cervical
polyp are also common, and vary from a finy symptomless adenomatous tag at
the cervix to a substantial fleshy mass which may have a pedicle of such length
that 1t protrudes outside the vulva Treatment by avulsion of the polyp presents
no difficulties and may often be possible in consulting room or Out-patient
Department The only important pont 1s that section of the tissue removed 1s
required 1 every case .

CARCINOMA OF THE OVARY

Carcinoma of the ovary 1s one of the most difficult of all carcinomas to diagnose
at an early stage, and 1s one which often would carry a nearly hopeless prognosis
were 1t not for the fact that some tumours remain locahzed to the pelvic organs
for quite 2 while and others are extremely radiosensitive

Diagnosis

The symptoms of ovanian carctnoma are so vague and 1ll-defined that medical
attention 1s often not directed to the pelvic organs for some time, and pelvic
examnation 1n consequence not made, or delayed Lower abdominal pam and
discomfort of recent onset in an elderly woman should always rouse the suspicion
of ovarian carcinoma Careful bimanual examimation perhaps with one finger 1n
the rectum and one 1n the vagina may detect some fault in the ovaries or in the
pouch of Douglas If examination 15 difficult or the findings equivocal, examination
under anaesthesia 1s required Even this may be difficult to anterpret, perhaps
because of obestty, 1 such circumstances the pouch of Douglas may be opened
and the pelvic organs directly palpated |

Occasionally there 1s doubt about the significance of a small ovanan swell 11{1%
and more particularly whether the abdomen should be opened or not A uscl ‘:
guide 15 that 1f the ovarian swelling 1s larger than the uterine fundus it 1s abnormal,
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BENIGN OVARIAN NEOPLASMS

later 2 more severe attack with vomiting causes the woman to consult her doctor
The findings are an abdominal ot petvic swelling of moderate size which 15 tender

Though the swelling 1s usually stuated 1n the Jower abdomen and pelvis it may be
angwhere 1n the abdomen For example a nght sided ovarian cyst may twist on its
pedicle and present as a vistble swelling even 1n the left hypochondrium Other cont

pheations of ovarian neoplasm for example haemorrhage rupture and infection
canse Jess clear-cut signs and symptoms than torsion

Fa S1—Pre-operat ve macase of

per tone At operat
a hall bucketsful of matersal were removed The woman 1 ed for a !‘um‘p:r ‘;?;l\:;?: d

Pseedomucinous cyst

un’l;g:c});euggmmum:o;s cyst of the ovary 1s generally benign multilocular and
The b Propeen osD istinctive charactenistic 1s that it can grow to a great size
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GYNAECOLOGY IN SENESCENCE AND SENILITY

secondary ovanan carcmoma, the Krukenberg tumour, deserves special mention
because the mobility of the tumours which are bilateral may result n their being
mistaken for some benign lesion Fig 50 shows such a case having 1n additton a
secondary deposit 1 the umbtlicus

The dysgerminoma which 1s hustologically 1dentical with the seminoma probably
never occurs after the menopause though one case has been reported n a patient
aged 52 years The functioning ovarian tumours comprising, on the one hand,
the granulosa cell carcinoma, the thecoma and the luteoma, and on the other hand,
the arrhenoblastoma are of variable mahgnancy but are included 1n this section
The former group occur after the menopause when therr femmizing propensities
cause post-menopausal uterine bleeding According to Novak there 15 no effect
on secondary sex charactersstics, but the removal of the tumour may lead to a
second menopause from the standpoint of vasomotor phenomena The masculiniz-
ing tumours also occur after the menopause though they are very much rarer
than the femimzing ones

Treatment

Treatment of suspected ovarian carcinoma 15 always laparotomy so that the
extent of the disease may be observed and every patient given every chance (see
ovarian fibroma) In some cases, widespread dissemination throughout the
abdomen 15 found, when treatment can only be symptomatic, n such cases 1t 1s
often not possible to diagnose whether the site of the primary growth s ovary or
elsewhere In other cases in which the prognosss 1s not hopeless, wide exciston
of the growth should be undertaken and biopsy made of adjacent structures where
possible  Valuable wnformation as regards prognosis and desirability of radio-
therapy may be obtamned from the histological exammation of sections of
peritoneum, or omentum, or lymphatic glands that have been partally or
completely removed at operation In all cases in which at operation 1t 1s thought
that complete removal of the growth has not been achieved, the opmion of &
consultant radiotherapist should be sought because some of these growths are
very radiosensitive

BENIGN OVARIAN NEOPLASMS

Bemign ovariin tumours are not uncommon in elderly women They are very
varied both m thetr pathological and chnical features, and for full description
readers are referred to standard gynaecological works on the subject Here 1t will
suffice 1f the main features of some of the types arc described

Special comphications

First, however, the special complications of benign ovarian neoplism deserve
mention New growths of moderate stze may twist on their pedicle and cause {lCll‘;
symptoms and signs which are often quite typical There may be a history of
several attacks of lower abdominal pan on the left or on the right side accordlmr;_
to whether the growth has arisen from the left or right ovary, and these attachs o
ay last a few days and pass off, only to recur at a later tme Sooner or

asm nn
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GENITAL PROLAPSE

Symptoms

The expression genital prolapse 1s a convenient one 10 describe the whole subject
«f prolapse, and 1t comprises urethrocele, cystocele, vault prolapse, procidentia,
enterocele or pouch of Douglas hernia, and rectocele, either alone or 1 combina-
tion The most severe forms of prolapse may endanger hfe, for example, fatal
Intestina) obstruction bas followed the strangulation of a loop of intestine in the
p tpouch of a d Aless d 3 1s the obstruction
to ureter apd q hyd } d with long severe
prolapse These are rate events and on the whole genital prolapse 15 a bemgn
condition whose importance hes 1n the symptoms 1¢ causes

These symptoms which are very vaned depend 1n large measure on the vartety of
profapse present Often a fechng of something coming down and the presence ofa
sweling outside the vulva are the mam complamts Discomfort on sitting,
difficulty 1n walking are 1 symp Urtnary p vary from fre-
quency and urgency and stress incontmence in early cases to difficulty with
pucturition 1 late cases Somenimes mctufition cannot be started until the pro-
fapse has been returned Pain 15 not a feature of prolapse in the elderly, probably

b &

eIy Sumiaf 10 Ahose of genital protapse Cystinis, vaginstis, and ;)olypn nr:;xn};npls
of lesser candtions to be kept 1n mind when examinatton 15 made A vaginal cyst
or & bladder diverticnfum should also be kept in mind (Fig 52) The diagnosis of
the established profapse presents no difficulty Lesser degrees can usually be
carrectly assessed prowvided the diff ! d s bered In elderly
:omcln with 2 short history of tilness prolapse is not a Tikely explanation for
gy::};;?:o ,r;;x; eare SYmaptoms that are worse in the morning hikely 1o be caused by
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Dermoid cyst

The dermoid cyst 1s not a common growth 1n elderly women, 1t does not
reach to any size and 1s benugn; 1t 1s particularly hiable to torsion

Oharian fibroma

The ovanan fibroma occupies a spectal place 1n the consideration of ovarian
neoplasms 1n the elderly because, though a berugn tumour, its clinical features are
such that 1t may easily be misdiagnosed as ovaran cancer with widespread peniton-
eal and pleural metastases Ascites, which may be massive, and bydrothoras, are
the added features (Meig’s syndrome), which may lead to the erroneous dragnosis
of malignancy In some cases, diagnosis may be even more difficult because of
haemothorax rather than hydrothorax Treatment of ovaran fibroma presents
no real difficulties

Fi6 52 —Calculi in a diverticulum anising at the bladder urethral junction

GENITAL PROLAPSE
Actiology
Though childbearing 1s an mportant contributory factor m the actiology of
gemital prolapse other factors are also important In particular, the Joss of elashaity
and general atrophy of the pelvic supports such as may develop after the meno-
pause are the changes which lead to the appearance of the prolapse at this time.
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INCONTINENCE OF URINE

Dubbling ineontinence due to unnary fstula

Dnibbling meontinence day and mght should atways arouse the suspieion that
1t may be the tesult of 4 urmary fistula which the worman may have had and put
up with for many years Fig. 53 sllustrates complete destruction of the vesico
vagmal septurm 1n a patient who had been mcontinent for forty nine years before she
came for treatment then it was only some pain and bleeding due to ulceration
of the prolapsed bladder mucosa which compefied her to seek advice In her case
transplantation of ureters info colon was carned out successfully Another old
woman was found to have 2 urmary fistula compheating her proaidentia (Fig $4)

Advanced carcinoma of the cervix mvoluing the bladder 1s another cause of
fistula The fate effects of radanion treatment of carcinoma of the cervix even
though the cancer 1s cured may also cause this urmarv fault in the elderly woman
The radiation necrosis may develop some years after the radim treatment

e
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operations that are favoured by some are vaginal hysterectomy with repair of the
pelvic floor and such operations as the Lefort operation, by which the vagia 1s
partially occluded and the prolapse so held back

Pessaries

The pessary as a treatment should be reserved for those who will not consent
fo operation, a few who are really not fit, and perhaps those who m1y have to
watt for a long time before getting into hospital for their operation To use a
pessary even for such patients 1s not without its drawbach, for 1t may cause ulcer1-
tron of the vagina and bleeding, 1f neglected, or 1s of the wrong size, 1t may ulcerate
through nto the rectum or bladder This 1s an all too common complication
which should be preventable 1f 1t 1s remembered that the very patient who needs
to wear a pessary may be the one who 1s not able to look after 1t or herself properly.
Attention must also be paid to the size of the pessary lest too big a one be used
My impression s that an ill-fitting pessary may cause ulceration of the adjacent
tissues very quickly, that 1s in only a week or so

—] 1ng showing the prolapsed bladder mucosa whose lower half 1s utcerted in 2
Fio csaase Er\av\:uc}% comple%e destruction of the vesico vaginal septum had occurred 49 Yewrs

)
previously INCONTINENCE OF URINE
This symptom varies from the ineessant incontinence of a vesico-vaginal fistul1 and
the stress incontinence of infection, prolapse, and other faults to the urgency of

Iess clearly defined causation
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INCONTINENCE OF URINE

resent Any Infection 1n the bladder or adjacent lissues must be dihigenmily

sﬁ;:xl:)::ﬁors and ‘:‘r:.zlcd energetically There may be a bladder caleulus present If
the fiseula 15 & vesseal fstula then 1t should be possible to repair 3t from below, and
the principles to follow are the removal of scar tissue, the careful apposition of
healthy exposed raw surfaces sithout tension, and the continuous drawnage of
the bladdes post operatnely fov 0ne 10 tho weeks

The treatment of a post radim fistola 1s very much more difficult because ‘lhe
tissue sutrounding the fistula s hard, , and relatively
Generally spealung, 1t 15 2 waste of tme 10 try and repaw the openng by
ditect means A better method which may be apphicable 1s to carry out a partial
cofpoclersts by which the posterior vaginal wail s used for a patch for the opering
1n the bladder A number of these cases have been reported with very good results

Incontinence on stress

Incantiaence on stress 15 very vaned 1 1ts aetiofogy, and many cases are not
readly explaned The simplest explanation 15 infection of the wrmary tract,
varacufarfy cysatis Treatment with sulphonamides 1 usually very eflective for
such cases Sulphadmudine 34 grammes, followed by 13-2 grammes, six hourly
for five days s satisfactory Some prefer to nse full dosage so as to mantam a
high blood level of the drug athers rely on half this guantsty, and certamly thear
results are good The incontinence may be an overflow mcontinence consequent
on a partial ar complete retention which may result from nfection Prolapse of
the bladder neck often part of 2 peneral prolapse, 15 another cause of stress
rr;comm:nc: There are 2 number of istravesical cances far r mneg, ~
af .

she
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uncertamnty remains, the patient placed 1n the knee chest position, by tius method
of examination awr will enter the vagina and balloon 1t out, allowing a good view
With probe and bladder sound 1t should then be possible to detect all but the
smallest fistula, a few remain clusive, but the search must contmue if a fistul 15
suspected, for even 1f the opening 1s so small that 1t takes only a nylon filament
1t will still be large enough to allow urine to escape n quantity (Fig 55) Another
very simple and helpful test 1s to place two or three cotton wool swabs loosely in
the vagina, and then run some methylene blue or other colouring matter in to the
bladder A vulvar pad 1s worn, and the woman 1s allowed to walk about for 3 to
1 hour, and 1s then re-examined If the vaginal swabs are stained blue, there 1s a
vesico-vaginal fistula, 1f they are stamed with uncoloured urine the fistula 1s
ureteric, 1f the swabs are dry, then the incontinence will be urethral

Fia 55 —A drawing showing a tiny vesico vaginal fistula, a nylon
filament has been passed through the opening

Treatment of urmary fistula

In recent ycars there have been great strides made n the treatment of urnary
fistula 1 the female, largely as the result of the careful work by Chassar MOI‘;'
(1954) Most cases can be cured by surgical means, provided care 1s taken and
there 1s attention to important details As a first step, the patient must be examine
carefully to detect the full cxtent of the fistult lest there be some complication
that has at first been overlooked For example, there may be more thin one
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PENIGN LESIONS OF THE VULVA

n after the menopause, suggesting
e disease 15 most often seen n vomel

3‘::;\"’1"‘&1\0‘ 1t 1 related to the changes of old age of 10 some factor or factors which
have operated over a long time

Treatmunt

wide removal of the vulva and surrounding skin, together with
lh;r:?;e“:;l::a‘ls:r{d deep ngumnal and femoral Jymph glands and sometimes the
lh:fhxgslar:g?cal operation 1s an important recent advance in gynaecological surgerg,
for by 1t the cure ate 1 carcinoma of the vulva has been substantially increase
It 15, however, a formdable operation which old women nevertheless stand
wonderfully well The raw area which 15 left cannot be covered and so heals by
granulation, taking about three months Though radiotherapy 15 sad to be
1veffective 1t can on occasion destroy all the carcinoma cells as jydged by subse~
quent op and careful prcal of the irradiated vulva

Bemgn Jesinns of the vnlva

The valva 1s a very common site for inflammatory and degenerative lesions, and
whole books have been written on the subject (Hunt, 1954) The terminology of
the vanious diseases 1s somewhat confused as the gynaccologists and dermatologists
seldom use the same names

If one may use the word “dermatitss’® for all diseases showing at some stage
redniess, swelling or some local fault in the skin then a whole host of diseases may
be grouped together, for examna fo sannlal - 3 L o s
ntertiigo, ichen sclerosis
‘Whatever the ongmat caus

cvents s not dissimilar Once ine skin 1s damaged, whether by internal or external
agents, 1t 15 readsly imtated further by all manner of substances, especally anhi-
sephcs ndeed 1t may well be that anything that comes n contact with the vuiva
can maintain the ‘dermatitis™ In such cases, a full Instory and careful examination
ate required to elucidate possible aetiological factors, and such as are found must
be corrected

Treatment

In those cases 3 which some definite cause can be found, treatment 1s straight-
fornard 1n others 1n which the cause 1 elusive treatment 35 much more difficult
The many possible writating factors inelude clothing annsepucs sanitary towels,
a fttiag corsets, sntating discharges from the ) f
urine and faeces, to !

o Vagina, and ncontmenc
) 10 give a few exgmntac 4 i tinence of
frequent canes ~fy ¥ 1 -
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o
by putting
or one of t



GYNAECOLOGY IN SENESCENCE AND SENILITY

RETENTION OF URINE

Retention of urine 1s not uncommon 1n the elderly woman and once neun there
are many causes Infection as has been mentioned 1s an important cause Loss of
muscle tone perhaps tn associttion with some progressive narrowing and shrinhage
of the urethra may explam other cases Occaston Mly the retention is brought on by
some tumour impacted in the pelvis Neurological diseases should also be hept 1n
mind

Fic 56 —Photograph ilfustral ng, carcinoma of the vulva

DISEASES OF THE VULVA

Carcinoma

Carcinoma 1s considered first Vulval irmtation and pain indeed any symptom in
the clderly woman which 1s referred to this region however shght it my be
demands examination  because experience has shown that few symptoms may be
adnutted with even the most advanced vulval carcinomas When well established
carcinoma s easily recogmzed the ulcer with 1 rmsed margin and surrounding
induration or the heaped up growth are too well known to pass undetected (Fig
56) Tt 1s the early case which presents difficulty Any recent spot which 1s red and
tender and which causes persistent local soreness must be viewed with suspreion
The cause of vulval cancer ss not known  though local trrutation appears to pliya
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difficult and unsabisfactory Antibrotees and surgical excision, (which has the advan
tage of proniding bropsy matenal) are the mam kines cauterizahion is also pracined,
‘but may be mote daNAFng aud 15 certanly no more effective

HORMONAL CHANGES

At the menopause

At the tune of the mesopaust the acuwity of the ovary wanes and there 15 a
compensatory over actnity of the antenor puutary, which may last for a year or
more Surpnsmgly most wareen get thyough tins tme without inconvenience,
but some are much iconvesienced by the ° change * Headaches, wntabibity,
and depression are common enough symptoms Unfortunately, the precise changes
thet take place at ths tme are not yet known, far chemical methods of measunng
oesirogens are only now betng studied to any extent and biologcal assay 1s the
method ayailable for gonadotrophms

After the menopause

After the ienopuse the of g and a number of
post menopausal disturbances may occur which are not unhike those seen mn the
younger woman For example post menopausal bleeding following on a benign
endometnial hyperplasta may be seen and while thrs may mean there 1s a granulosa
cell tumour of the ovary, or that there 1s some & 1

1z ous
cfsmg' taking place t may also be apparently of lew tprn & con fin -

u gt o luuitls 0t gestrogen hormone s tught be expected
si\e sc(etzxed :ho en)l:y good‘h-alth The sk of her vagina fallowng on the conﬁ:ued
stumul it

womcfx wn had the vasculanty sofiness and discolouration of that seen 1n pregnant
Premature age ng

At the other extreme there are tho:
se who are prematurely aged
lh: case‘ fra woman of middle age whose yulvg vaowa n..xy §e As an example

Inflammation of the raga
Inflammation of the va

menopavsal woman 15 qu:

Talure of glycoonn e

Doderlein bacy

seeretian atlaw,
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daily washing and drying, and the application of a powder may lead to a great
improvement Potassium permanganate 1 6000 15 said to be a useful application

Leucoplakia

Leucoplakia occupies rather a special place 1n this section because 1t 1s a label
given rather more often to a case by the gynaecologist than by the dermatologist
Three stages have been described In the first stage, there 1s thicheming of the
epithelium and round celled infiltration among deep processes of eprthehal cells,
1 the second, or intermediate stage there 1s desquamation of the surface layers
and degeneration of the deeper structures, in the final or late stage the desquama
tion and degeneration continues 1n the widespread fibrosis and the formatton of
cracks and fissures At this stage a malignant change may develop and for this
reason all cases require prolonged and careful watching, 1n quite a number of
cases surgical removal of the diseased skin 1s required

Hunt mamntains that the condition of leucoplakia vulvae, or leucoplakic
vulwitis, as described by and as known to the gynaecologists 1s sumilar to that
known to the dermatologists as lichen sclerosis Furthermore, she maintains that
kraurosts vulvae, which some believe to be a still different condition, 15 no more
than a late stage of the same disease

¥
t

Fi6 57 —Drawing of a pedunculated
urethral caruncle In thus type of case
surgical trebtment s simple and
effective
Urethral caruncle
Another common lesion at the vulva 1s the so called urethral caruncle which
presents as a tender cherry red area at the external urethral meatus (Fig 57) Nearly
all cases are grinulomas of abscure aetiology Diagnosis is as e1sy as treatment 1s
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tuch has the advan-
fhicult and unsatisfactory Antibiotics and surggcal exasion, (W

?::gec of providing bropsy matenal) are the main lines, cauterzation 18 also practised,
but may be more damagmg and 1s certainly no more effective

HORMONAL CHANGES

At the metopause

At the time of the menopaust the actvity of the ovary wanes, and there 15 a
compensatory over activity of the anterior pitwitary, which may last for a year or
more Surprisingly, most women get through this time without inconvenience,
byl some are much convenenced by the “change’” Headaches, wntability,
and depression are commen enough symptoms Unfortunately, the precise changes
that take place at this time are not yet known, for chemical methods of measuring
oestrogens are only now being studied to any extent and biological assay 15 the
method avadable for gonadotrophins

After 1he menopause

After the the of 2 and a number of
post menopausal disturbances may accut which are not unlike those seen m the
younger woman For example, post menopausal bleeding following on 2 bentgn
endometnal hyperplasia may be seen, and while this may mean there 1s a granulosa
cell tumour of the ovary, or that there 1s some dangerous precancerous endometrial
change taking place it may also be apparently of less senous significance
Occastonally, remarkable changes are met with 1. elderly women For example,
one patient at the age of 75 years having had the nternc and haste ~ ~

Premature ageing
ALths mthan o
theca

A as

Inflammation of the yagina

1
mc:;\::lrsr;u:gmzfnmc Yagnz, usually known as semle vagimtis i the posts
Tahue of gheornar. 38 quite comman The absence of ovapan activity leads to
Daderlen b oare " S10r3ge by the vaginal eelle anet oty turn means that the
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because the redness of the vagimitis and the purulent discharge are readily seen
Treatment 1s usually easy Oestrogenic hormone pessaries mnserted datly usually
leads to a cure 1n a week or sa Sulboestrol and lactic acid pessaries are also used
In the old woman, neglected and retained pessaries and other foreign bodies are an
important though infrequent cause of discharge

SYMPTOMATOLOGY
Post. pausal vaginal bleeding
Gynaecology in senescence and senihty may also be reviewed from the pomt of
view of symptomatology Post opausal vaginal bleeding may properly be

considered first because of the fairly high possibility that some serious disease 1s
responsible Carcinoma of the cervix or corpus uteri should be thought of first
and excluded by the ton of biopsy matenial Urethral caruncle, urethral
polyp, ulceration of prolapse, senile vaginttis, pyometra, cervical polyp, stilboestrol
withdrawal bleeding, benign endometnial polyp and hyperplasia and granulosa-
celled ovarian tumours need all be kept in mind It must also be remembered that
the bleeding may have come from the bladder rather than the vagma Some
cases of bladder papilloma or bladder carcinoma present as post-menopausal
bleeding

Oestrin withdrawal bleeding

An mportant group of cases 1s that in which post-menopausal bleeding has been
caused by the injudicious use of oestrogens erther by mouth or by local application
If these powerful substances are to be used in elderly women mintmal amounts
must be given and treatment should be interrupted every two or three weeks, and
should not be prolonged

Vaginal discharge

Vaginal discharge 1f blood-stained may have a similar aetiology, if not blood-
stained 1t should make one think of vagimitss, retained pessartes, and other foreign
bodies, and very occastonally slow-growing carcinomas

Pamn

Pawn ts af unportant symptom after the menopause 2s it 15 so ofien the first
warning of some mahgnant pelvic discase Carcinoma of the ovary may present
1n this way as may the rapid enlargement of a uterus which 1s the site of malignant
disease Among bemgn lesions the extrusion or attempted extrusion of a fibrowd
polyp or the torsion of the pedicle of an ovarian cyst causes pain Pain may arise
1n some lesson of bladder or bowel Vulval pain always suggests carcitoma

Partial urinary incontinence
Partial urinary incontinence, especially 1f of short duration, suggests wfection
or retention with overflow

Complete incontinence
Complete incontinence pornts to fistufa formation Frequency, dysurt, urgency,
stress incontmence have a complicated actiology which may only be clarified by
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full examunation Retention of urine suggests infection some pelvic tumour, of
some neurological of senile change

‘Heaniness or pressure in fower abdomen

A feelyng of heaviness or pressure 1n the lower abdomen has many causes
Prolapse 1s 3 common one but vaginitys atso should be kept 1 ound Sometimes
there may be a pelvic tumoyr Other tsmes obestty 15 responstble for the discomfort

Something commg down may mean a prolapse or a polyp or discharge o
occassontlly & curta o of abdomunal fat (Fig 58) Among other symptoms
abdomunal enlargement fespecially of recent origin) should always be taken
serousfy

Fig 33 —mmg,,
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woman A thorough general overhaul 1s required so that all faults are recognized
Especially 1s this so 1f surgery 1s contemplated Malnutnition 1s probably much
commoner than 1s generally realized Dietettc deficiency over the years may have
had a cumulative action which n turn may have been aggravated by progressive
Iimutation of the ability to absorb essential food factors Iron deficiency anaemia
and protemn deficiency are common, and minor degrees of macrocytic anaemia
are not so very rarc Vitamin C deficiency 1s also common especially among those
who have been living alone

Excess of carbohydrate 1n the diet over the years 1s also common and such
patients may show hyperglycaemia and glycosura, sometimes this 1s of such a
degree that a controlled diet and insulin are required, but other times it 1s casily
controllable by dietary measures alone Obestty 1s a common and important fault
which has to be corrected by appropriate dietetic restriction at the same time as
any nutnitional defect 1s corrected It 1s most gratifying how much benefit will
result from correction of obesity mn the aged

Bronchitis and other pulmonary afflictions also need attention as they can so
gravely prejudice recovery Rest in bed 1n the warm even temperature of a hospital
sometimes confers great benefit Antispasmodics often help Heart disease may
also require treatment

Hormone therapy also has a place Thyroid extract may be required if there are
signs of myxoedema Oestrogenic hormones possibly combined with androgens
may also be indicated

A decision to operate 15 casy 1f there 1s some grave diseasc that may only be
treated 1n this way The difficulty 1s when there 1s no immed:ate danger to hfe as
for example 1n cases of genital prolapse, but even in these cases the simplicity and
safety of modern anaesthes:a and the straightforwardness of modern surgical
technique may make the decision easier The sttuation has been practically reached
that, provided a patient 15 not bed-ridden she 1s fit for gynaccological surgery
With careful pre-operative preparation and gentle yet firm surgery and 1ery carly
post-operatne ambulation, often getting the patient up on the day after operation,
a successful outcome 1s to be expected
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CHAPTER 10

ORTHOPAEDIC SURGERY IN THE ELDERLY
CeciL FLEMMING

VALUE OF ORTHOPAEDIC SURGERY IN THE ELDERLY

In 05D people, bones lose some of their calewm and may break, aftencs acquire
100 much calcium and may become blocked, the jounts tend to wear out, losing
artieulae cartilage ta the process and producing unnecessary bone Until something
15 known about preventing these so-called degenerations, the place of orthopaedic
surpery will remam himited to mding repair, disabihty and

useless panful tissue The common gloomy view taken of the value of orthopaedic
sucgery st ald people denves from observations of that frequent wnjury, the
fractured femoral neck This 1s because for many doctors 1t 15 the only condition
m which they have scen surgery applied for the relef of 2 imb disability 1 an
elderly patient The resuits of treatment, though often good, ase sometimes poor,
they are poor not because the patient 15 old but becauss the anatomy of the hip
jount and sts blood supply 15 such that healing 1s not good. When the femoral
eck 1s broken in chaldren, though it unjtes, partial necrosis of the head 1s common,
and distocated haps 1n young men have a poor prognosis Because fractures of the
nech of the femur are common 1n old people, and because they often fail to umte,
1t has been argued completely fallactously, that age 15 2 batner to reparr Some
fractures 1n fong bones, notably those 1n the femur and 1 the humerus, seem to
unite more rapidly 1n old people than n young and indeed the very presence of
the osteophyte 1n the osteoarthnitic jornt shows that new tissus formatian Contimues
despite advancing years Provided that there 15 a good blood supply, repair
continues throughout hfe Equally smportant 15 the patient’s courage and desite
o get well, for, without these the long period of treatment often required to
restate mobdity m hmbs 1s undertaken m vam If, however, after a careful assess-
ment of the mental and bodily resources of a patient, it seems that orthopaedic

surgery has somettung Yo offer the drsabled old t should not be
only because the patient 1s old pesson, 1t should not be vatkheld
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ORTHOPAEDIC SURGERY IN THE ELDERLY

and doctors are cunously reluctant to advise something that may be merely of
temporary benefit though it 1s difficult to see why Much medical care is temporary
palliation of discomfort or patn Patients are often more courageous than therr
relatives and adwvisers think and very tenacious of their independence 1 recall a
consultation when an elderly lady was pressing me to do something actine for her
arthritic lep while 1 was urging her to accommodate her life to her disability.
She addressed me sternly saying “‘Young man, I have a great deal still to do
and not much longer to do 1t 1n”’. It was, I thought, a fair reply. It would be wrong
to suggest that operations play a big part in the rchabilitation of the old, but
1t1s right to emphasize their place 1n order to pomt the lesson that a crippling
condition 15 not to be accepted solely because the patient 1s old. The problem
varies from case to case, examples may help to illustrate the argument.

Case Iustories
An elderly clergyman had suffered for years from fairly severe rheumatowd arthritis
His culminating disability was very severe patn under the heads of the metatarsals m
both fect with gross callosities Chiropody and the art of the bootmaker had reached
their limuts and the resignation of his post was before him Exciston of the heads of the
second, third and fourth metatarsals through a dorsal incision restored him n a few
weeks to an enjoyment of Iife and work

A very small old lady had severe osteoarthritis of both knees with flexion deformities
and partial subluxation, but she was independent and she could yust do her shoppng
She fell and fractured the upper third of one tibia By operation her knee was straigh-
tened, the cartilage was removed from the articular surface of tibra and femur and a
long Kirschner nail was driven right down the femur, across the jont and through the
fracture site Both arthrodests and fracture umited and she was able to get about with
a fixed knec and was saved from the alternative, a bed and charr Life

Danger of statistical approach

In both these instances an operation was designed to meet the needs of an
indvidual personal disability and 1t may well be that exactly comparable prob-
lems will only scldom be met, but the application of orthopacdic surgery to
mitigate an old patient’s disabthty must be more personal than when younger
patients are being trcated. Therr mterest in hfe and their mental grip 1s
astomshingly varied. One of the banes of surgery s the staustcal foliow-up tablt
whitch 1s perhaps of some help in measuring the actual physical survival or death
of patients but which seldom gives any picture of hapmness or misery. The
orthopaedic surgeon who 1s under the sway of his statistical results avoids the old,
left untreated, they do not affect his tables. The following case history indicates
the danger to the patient of the statistical approach.

Case lustories
An elderly woman suffered from osteoarthritis of both hips, substantially worse
1n one For the worse hip, a sub trochanteric osteotomy was done, with successfu!
relief from pain, but some years later the second hip became so pamful that she was
almost bedfast She sought advice again and was told that nothing more could be done
adnutted to a hospital with the intention that she should end her days there

and was
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Trstead, the pawful hup was subjected to o}?cranon and g::; aizyllsxca‘frenn;g:aclcx?: ‘\;/x
nseried She returned home n three months, content a; e
[ have to enter hospital an
& the acryhc wilt wear out and that agaw she will
Itr\‘\a(zml‘:y suusutga\ assay, the case will prove another failure of the acryhic head opcr;uu:
Un\:l 1t does, she will be a woman able to inve 1 the PAPPIness of her own home,
\nstead of bewag 2 Ufelong hospital patent

The 1mportance of bewg alert to the personal problem of each patient can be
Wllustrated by another example.
An old man sustamed a fracture of the tibial shaft which was properly treated by
Ao N Y

was WkTEIUTe examined 2zam and the possdamty of plating the fracture was constdered
To mn ad Gonrt 1t s 2

v, Wil WOULY LE1 apart and the plate was exposed, but the fracture united and

e returned hapiily home with a clean paintess ulcer, 1n the base of which was the plate
1t was later remtoved

S
FRACTURES

1n thus short section there will be no attempt to survey in detail the management
of all 1he pessible fractures which happen to old people It 15 a cunous fact that
comparable viofence tauses bones 1o break at different places at different periods
of age, and therefore certan fractures are commoner 1 0ld people than n young,
but the guiding rules of treatment are just the same 1w old people and it 1s urgent
10 state once agatn that no old person should be densed treatment for thewr fracture
on account of age Unton will usually take place If 1t does nat ar 15 unlikely to
do 50,25 1 some hugh fractures of the femoral neck, then the appropnate rehabi-
Iuation treatment must be given Success 15 not invartable, but 1t 15 wrong not to
make the effort Old people do nat tolerate loag rmmabihzation well, nor can

ald imbs manoeuvre the weight of heavy plaster casts Metal nlatec ne wnren
edullary nads, with A -
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ORTHOPAEDIC SURGERY IN THE ELDERLY

and doctors are curtously reluctant to advise something that may be merely of
temporary benefit though 1t 15 difficult to see why. Much medical care 15 temporary
palliation of discomfort or pain Patients are often more courageous than their
relatives and advisers think and very tenacious of their mdependence I recall a
consultation when an elderly lady was pressing me to do something active for her
arthriic hip while T was urging her to accommodate her Iife to her disabiltty,
She addressed me sternly saying *‘Young man, I have a great deal stll to do
and not much longer to do 1t 1n>, It was, 1 thought, a fair reply 1t would be wrong
to suggest that operations play a big part m the rehabilitation of the old, but
1t 1s right to emphasize their place 1 order to pont the lesson that a crippling
condition 15 not to be accepted solely because the patient 1s old. The problem
vanies from case to case, examples may help to 1llustrate the argument.

Case lustortes
An clderly clergyman had suffered for years from fairly severe rheumatosd arthritis
His culminating disability was very severe pain under the heads of the metatarsals in
both feet with gross callosities Chiropody and the art of the bootmaker had reached
their imits and the resignation of his post was before im  Exciston of the heads of the
second, third and fourth metatarsals through a dorsal incision restored him in a few
weehs to an enjoyment of hife and work

A very small old lady had severe osteoarthritts of both knees with flexton deformuttes
and partial subluxation, but she was independent and she could just do her shopping
She fell and fractured the upper third of one tibia By operation her knee was straigh-
tened, the cartilage was removed from the articular surface of tibta and femur and a
long Kirschner natl was driven right down the femur across the jownt and through the
fracture site Both arthrodesis and fracture united and she was able to get about with
a fixed knee and was saved from the alternative, a bed and chasr life

Danger of statistical approach

In both these instances an operatton was designed to mect the necds of an
individual personal disability and 1t may well be that exactly comparable prob-
lems will only scldom be met, but the application of orthopacdic surgery to
mitigate an old patient’s disabihty must be more personal than when younger
patients are bemng treated. Their interest in hfe and therr mental grip s
astonishingly varied. One of the banes of surgery 1s the statistical follow-up table
which 15 perhaps of some help in measuring the actual physical survival or deuth
of patients but which seldom gnes any picture of happiness or musery. The
orthopacdic surgeon who 1s under the sway of his statistical results avoids the old,
left untreated, they do not affect Ins tables. The followng case history mndicates
the danger to the patient of the statistical approach.

Case lustories
An elderly woman suffered from osteoarthritis of both hips, substantially worse
in one For the worse hip, a sub trochanteric ostcotomy was done, with successful
telief {rom pain, but some years later the second hip became so pamful that she was
ost bedfast She sought advice again and was told that nothing more could be done
10 a hospital with the ttention that she should end her days there

236

alm
and was admitted



OSTEOARTHRITIS OF THE HIP

under thesr care to be on the look out for this complication It 15, however, very
o[inr forgotien that the patient pursed siing up 1n bed keeps the hups flexed as
well as the knees The surgeon 1s summoned to give an opwion on a patient who
Tas fecovered from some penod of iness and detnlity because the knees cannot
be straightened  Exammation quickly shows that the hip cannot be extended,
the combined diszbility 15, 1 my expertence, usually beyond correction
Theoretically, prolonged sheletal traction might overcome the deformaty, but a
patient capable from wertia of developing such contractures 1s almost certamly
not in a fit state 10 undergo severe and prolonged traction Prevention is of the
utmost mportance Tt 1s appreciated by surgeons that a patient, who has an
amputation through the thigh, must, from the earhest days, perform extension
of the hip actnely 1if a flexon contracture 1s to be avorded The same principle
hofds for any elderly patient confined to bed, at almost any cost, the patient
must at Jeast once a day (and 1t need be only once) be flat on the back with the
knee and hip extended This precept 1s practicable m all patents save 1 those
with very severe heart or lung disease and n those so mentally inert that they
Just curl up on therr ssde all day

Very occasionally 1t 1s possible to find @ patient who has recovered sufficiently
10 to-operate 1n the drastic measures needed 1o overcome the deformity These
include traction through St pins, 1l and even an
osteotomy Amputanon has at yimes been considered or requested by docters,
unaware that 1f there 15 2 flexion contracture of the hip, an artificial imb 1s
unmanageable v

Tt does seem as 1f there are two kinds of fiexio

';\’blc and can be prevented by the simple measures deseribed  Other patients,
owerer, are so wmert and uncooperative that the most intense care does not
suffice 10 overcome the e of an ble defs
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n contracture The one 18 prevent

x e wu, Al oevery case 1S exammed
Just occastonally one will be found worth 1rying to save careully,
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ORTHOPAEDIC SURGERY IN THE ELDERLY

case to be made for undertaking this operation as the first treatment, 1f the fracture
15 hugh and unhikely to join and if the patient 1s very old The operation 1s not a
good one, however, for fresh fractures and should only be carried out 1if 1t 15
believed that the more orthodox treatment will mean too long a period 1n bed
Old people cannot manage crutches, and 1t 1s a hollow victory to achieve unton
of the fracture at the price of making the patient bedfast It may therefore some-
times be right to msert an acrylic prosthests m the hope that this method at least
may give the patient a chance of getting about again

In an old-standing case, in which the neck has melted away, some stability and
movement can be salvaged by doing a modified Whitman reconstruction An
acryhic head 1s pushed vertically down the shaft, which 1s reduced into the aceta
bulum, the great trochanter being detached and screwed on lower down the shaft
The risk of death as a result of the operation for a fractured femoral nech 1s sery
small

Shaft

If the shaft of the femur breaks 1n an old patient, 1t 1s important to 1nvestigate
the state of the hip joint It will often be found to be the seat of ostcoarthritis
perhaps with extremely hmited movement, the very stiffness of the jont having
been responsible for the shaft fracturing In such cases, 1t 1s well worth-while
aiming at union with an abduction deformuty at the site of the fracture, when the
fracture unites, the patients may find that they are actually more comfortable
and more mobile than they were before the accident

Fractures due to porests of bones

Despite the frequent incidence of porosis of bones m old age, fractures due
to this cause alone are not common except in the vertebral bodies Crush fractures,
the result of trivial violence, are common No damage to the spinal cord ensucs
and treatment should be symptomatic, with no attempt at reduction, and with a
period of bed rest ordained by the patient’s pain A well-fitting corset, domestic
rather than surgical in nature, 1s a comfort afterwards

Tractures around neck of the humerus

Fractures around the neck of the humerus are farrly common, often angulated
and fortunately usually impacted Active use of the clbow, wnst and fingers from
the start 1s urgently required, 1f these arc kept supple, the shoulder 1s soon used
and, though perfect function 15 seldom regained, no disability of smpartance
rematns, the only poor results are those which are the direct outcome of immo-
bilization imposed 1n the name of treatment

FLEXION CONTRACTURES OF THE KNELS AND HIPS

By contrast with fractures, the management of contractures of the knces 1s diflicult

and disappomnting In many cases, contractures develop as a complication of

confinement to bed for some other cause Even with careful nursing, they are not

entirely preventable, but 1t 1s important for all doctors who have elderly patients
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HEMIPLEGIA
OSTEOARTHRITIS OF THE KNEE JOINTS

The knees are often the site of the degeneration changes of ostecarthnitis
AU degrees ate seen from the refatvely acute form n which there 1s a marked
effuston, tenderness over the medial ubial tuberosity at the msertion of the medial
figament up to the chronic form in which there 1s perhaps calcification 1n the
synavial membrane and subluxation of the jowt stsell” Undue emphasis 1s perhaps
taid on the report of the radiologist who, quite properly, records the radiological
changes but whose abservations must be retated to the clinical signs the jomt

Remarkably good function 15 ble with ad d radiol 1 changes,
or a pood deal of pan and disability may be present even though the outhine of
the bones shows litile alteration

Sargical trestment

Suspeal tremment, as distinet {rom that supphed by the agency of physical
medicine, 1s imited The disease 1s commonly bilateral sp that the radical treatment
of arthrodests s usually not licab § have performed a bilateral arthro-
dests, fusing one knee 1n extension and one in flexton The patient, a woman of
:‘crmna:}‘aah\a‘l: courage, just retamned some tndependent progression but the chanee
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ORTHOPAEDIC SURGERY IN THE ELDERLY

Arthrodesis and arthroplasty

Arthrodests 15 usually a mustake in the old It demands long immobiliz tion
afterwards, a healthy spine, healthy knee jomnts, and a sound opposite hip, these
requirements are not often found n the old and thercfore some form of arthroplasty
15 better An exciston of the head and nech as descrsbed by Girdlestone 1s a sure
method of reheving p1un with the production of an unstable false jomt The insta-
bility 1s less severe than might be expected and the outcome 15 a imb which will
enable the patient to avoid confinement to bed The operation s not difficult to
do nor 1s 1t severe on the patient Of recent years, the acryhic head replicement
operation, first performed by the Judet brothers, has been widely done though at
present 1n this country rather under a cloud because of its farlures It 1s agunst all
experience to suppose that a foreign matenal, inserted into the human frame as a
moving part, can continue to function without producing irntation and fibrous
tissue response The prosthesis does not rem-un firm 1n the femur, nor can 1t be
expected to do so, but, for all that, the acrylic head provides for a time a stable
and partly mobile hip joint  Recovery after the operation 1s much quicker thin
after the mould operation of the Smuth Petersen type To withhold the operation
from an old pattent for whom the alternative 1s a painful bedfast hfe, solely
because 1t will not lust forever, 1s wrong The wtroductian of the operation his
been of very great benefit to many old people and, 1n the right case, 1t 1s the best
operation 1t may be that the metal heads will prove more durable, but it does
appear that the plastic head s less rritating, despate the fact that at suffers from
some deformation through wear and the matenal ground away must i atself
cause irrtation What materal s the best will be settled by experience, 1t 1s enough
10 say here that replacement of a diseased femoral head by a prosthesis 1s a very
useful operation

Ostcotomy

An ostecotomy 1s the third operation which needs consideration, for it hw a4
well-deserved reputation as a successful method of rehieving the disability of an
osteoarthntic hip As usually performed, 1t demands a fong pertod in an extensive
plaster afterwards while the bone 1s uniting, but this period an plaster 1s one that
few old patients can tolerate, and 1t can be dimimished or avoided by using a nal
and plate to hold the fragments after diviston of the bone The operation of
osteotomy alone 1s attractive because 1t 1s quick and effective, 1f mternl fixation
has to be used 1t remams effective but 15 much more diffieult and severe on the

patient

Conclusion

There 15 not, nor will there ever be, a umversally apphicable operition for
osteoarthriis of the hip There are several excellent operations for those adjudged
10 nced them No patient should be allowed to deteriorate into becoming a cripple
from arthritis of one or both hips without surgery being fully and cntically

considered
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RHEUMATOID ARTHRITIS

elbow cannot be flexed enough to allow the patient to feed mself The list of
disabilities 15 Jong but, unul they have been examined 1m the hight of what they
are preventing, and vntil an effort has been made to see if other means can be found
of mmmizing the disability, such as alteting clothes or furmture, there 15 no
place for operative surgery

Tt 15 usually, but not alnays, unwise to asthodese a jont affected by rheumatond
arthrtis 1t1s sometimes tempting to advise the Tusion of a knee which has only 2
hmited range of pamful movement, but that lmited range may be extremely
wseful of the disease Tater Gixes the hup yont Two joints can be very effectively
treated by arthroplasty, the efbow and the mfenor radio-ulnar The shoulder jont
itsell cannot be assisted but there 1s often panful penarticular thickening, some-
times with involvement of the sub-deliod bursa, which 15 greatly relieved by
excision of the acTomion process
Bands

The hands themselves, though often grossly deformed, seem to retain a usefuls
ness which 15 qute Temarkable The metacarpo phalangeal jomts may be actuaily
distocated by the destruction of the joint capsule and yet retain a range of move-
ment \\hxc& 15 valuable If dislocated and suff, excision of the metazarpal head

“ui W Larty out than to describe but which does not disturb the
panent and guves great relief and restoration of function
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ORTHOPAEDIC SURGERY IN THE ELDERLY

the foot into an improved position of dorsiflexion ‘The adduction deformuty of
the hip may also be a considerable disabihity which 1s compounded of muscle
contracture and fibrosis around the jomnt, the muscle contracture can be improved
by section of the obturator nerve, a stmple operation 1f performed through a
suprapubic extrapentoneal approach, but of little value 1f the jomnt capsule 15
grossly shortened It 15, however, well worth considering n treating fractures of
the femur occurring on the paralysed side, for the muscle spasm makes control
of the fragments difficult

The flexion deformuty of the wrist can only be treated surgically by an arthrodesis
of the wrist joint, an operation which has a place in the treatment of the young
spastic, but which seems seldom indicated 1n the elderly hemiplegic

PAINFUL FEET

‘The exammnation of painful feet i old people should always include an assessment
of the blood supply, since a poor arterial circulation may itself be the cause of
pain and, 1f there 1s some other surgical condition, a defective blood supply 1s a
barrier to treatment by operation Within the himuts set by the arterial circulation,
there are some surgical operations which can add greatly to the relief of symptoms
Rigid useless toes, often the site of tender corns, are best amputated The difficulty
lies 1n persuading a reluctant patient to undergo what 1s regarded as a mutilating
operatton, but often an old person 1s intensely grateful after an amputation of all
the toes When there 1s great discomfort from callosities under the metatarsal heads,
exctsion of the metatarsal heads with preservation of the toes beyond may be of
great help Painful bunions can usually be relicved of pressure by shoes specially
made, treatment of the bunion by aspiration or incision 15 a mistake, an annoymng
sinus being often the outcome

The more complicated operations mnvolving arthrodesis have little place, since
a long time 1n plaster after operation 15 needed More often, a combination of
surgery, physical medicine and shoe fitting will meet the case An assessment of
what can be done should embrace all possible hines of treatment, so that perhaps
a supporting shoe can be worn on a foot made mobule by physiotherapy after 1n
amputation or tenotomy, mnstead of rehance being placed on the shoemahker
alone

RHEUMATOID ARTHRITIS

The treatment of rheumatord arthritis by general and physical methods 15 described
elsewhere 1 this book, and 1n this section mention will be made only of the pos-
sibilities of operation 1n alleviating disabihity, for, though these possibilities are
limited, they should not for that reason be disregarded As the diseasc affects to a
greater or lesser degree many joints, 1t ts necessary to confine attention to the
morc smportant disabling factors, and, 1n trying to decide which of many joints
to treat, 1t 15 valuable to work out what ordinary activsties of living the patent
cannot perform On this analysss 1t can be decided where help 1s most needed,
and whether surgery has something to offer It may be that the fingers,
deformed though they may be, seem uscful but would be much more useful 1f the
wrist were not flexed or if pronation and supination were frec It may be that the
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RHEUMATOID ARTHRITIS

ot be flexed enough to allow the paticat ta feed humself The list of
:lll‘:::,ﬂﬁ?:sn\s long but, until they have been cxamuned m the Tight of what \he‘yl
are presenting and until an effort has been ‘made to see 1f other means can be foun
of mmmuzng the disabilty, such as altering clothes or furmture, there 15 O

for operative surge:

pla‘clc“ usu:ﬁ?y,but notga\rzays. unwise to arthodese a joint affected by rhenmatod
anthritss 1t 1s sometimes tempting to advise the fuston of a knee which has only 2
Yimited range of pamful movement, but that Tumited range may be extremely
useful if the disease Jater fixes the hip Joint Two jounts can be very cfrccuvcl);

b
exciston af the acromion process
Hands

The hands themselues, though often grossly defarmed, seem to vetam a useful-
ness which 15 quite remarkable The metacarpo phalangeal jomnts may be actually
dislocated by the destruction of the joint capsule and yet retamn a range of move-
ment which 1s valuable If dislocated and stiff, excision of the metacarpal head
may assist but 1s 1a my experience, rarely required A source of pain more amenable
to surgery is thL:t anising in the carpo metacarpal jomt of the thumb a soint whirh
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ORTHOPAEDIC SURGERY IN THE ELDERLY

the foot 1nto an improved position of dorsiflexion The adduction deformty of
the lup may also be a considerable disability which 15 compounded of muscle
contracture and fibrosis around the joint, the muscle contracture can be improved
by section of the obturator nerve, a simple operation if pertormed through a
suprapubic extraperitoneal approach, but of lhittle value 1f the jomnt capsule 1s
grossly shortened It 15, however, well worth considering n treating fractures of
the femur occurring on the paralysed side, for the muscle spasm makes control
of the fragments difficult

The flexion deformity of the wrist can only be treated surgically by an arthrodests
of the wrist joint, an operation which has a place 1n the treatment of the young
spastic, but which seems seldom indicated 1n the elderly hemiplegie

PAINFUL FEET

‘The examination of painful feet n old people should always tnclude an assessment
of the blood supply, since a poor arterial circulation may tself be the cause of
pamn and, if there 1s some other surgical condition, a defective blood supply 1s a
barrier to treatment by operation Within the limuts set by the artenl circulation,
there are some surgical operations which can add greatly to the relief of symptoms
Riugid useless toes, often the site of tender corns, are best amputated The difficulty
ltes 1n persuading a reluctant patient to undergo what 1s regarded as a mutilating
operation, but often an old person 1s intensely grateful after an amputation of all
the toes When there 1s great discomfort from callosities under the metatarsal heads,
excision of the metatarsal heads with preservation of the toes beyond may be of
great help Painful bunions can usually be relieved of pressure by shocs specrtlly
made, treatment of the bunion by aspiration or incision 1s a mistake, an annoying
sinus being often the outcome

The more complicated operations nvolving arthrodesis have little plice, since
a Tong time 1n plaster after operation 1s needed More often, a combinntion of
surgery, physical medicine and shoc fiting will meet the case An assessment of
what can be done should embrace all possible hines of treatment, so that perhaps
a supporting shoe can be worn on a foot made mobile by phystotheripy after an
amputation or tenotomy, nstead of reliance being placed on the shocmaher
alone

RHEUMATOID ARTHRITIS

The treatment of rheumatoid arthritis by general and physical methods 1s described
elsewhere 1 this book, and 1n this section mention will be made only of the pos
sibilities of operation 1n alleviating disability, for, though these possibilities arc
Iimited, they should not for that retson be disregarded As the diseasc affects to 2
greater or lesser degreec many joints, 1t 1s necessary to confine attention to the
more important disabling factors and, i trymng to decide which of many joints
to treat, st 1s valuable to work out what ordinary activities of living the patient
cannot perform On this analysis 1t can be decided where help 1s most needed,
and whether surgery has somcthing to offer It may be that the fingers
deformed though they may be, seem useful but would be much more usclul i the
wrist were not flexed or of pronation and supination were free [t may be that the
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PERIPHERAL VASCULAR DISEASE, OF THE LEGS

e desirable It 1s useless advising
foat washing sad rcguhrclicglclé;ig;ﬁa;'c:{:“ ?\‘;\(\ng sherr toe naus and wastang
f;\m‘ D(Ld“pc(:slf,(‘:“b:hi?;c;n );nly reach them with difficulty and sometimes not
Sal it hey have arthritic knees and hips Somcone must do st For ”‘c"{ Thei’
must be warned agawnst over heaung thexr feet by fires or hot water bottl :s az:,
1he more equable temperature of warm loose fitting stockings 13 to be pre cr;c
Such munor precautions may seem fussy, but they are very important, it has often
happened that the precipitating factor leading to a md thigh amputation has been
Some MUK SSPSIS 10 & corn

Apart from the disaster that may follow such preventable minor episodes, a
sudden thrambosis 1n a vessel, Already narrowed, may converi a viable hmb mio
ane which fus to be amputated The episode 1s often So sudden that an embolus
s suspected, but embofist 1s rare Possibly the thrombosis 1s an extension of one
already eustmg which Hlocks a coliateral vessel carrying most of the blood
The sudden deprvanion of blood may lead 1o to peripheral gangrene of to claudi-
cation 1t 1s sidely beheved that claudication means *“‘pam in the calf, n fact
the typical pasn, produced by movement and reheved immediately by rest, may
appear in the feel, or ess oftien n the butiock and thigh Clandication in the feet
15 important bucause the symptoms are often wrongly ascribed to some other
foot cont for which is d, naturatly 1n vamn

From the Justory, by chmcal examination and perhaps with the help of the
ascillometer, the state of the artenal supply n the legs can be assessed There 18
scldom any purpose i artenography The value of arterrography lies n the
infotmation st can give of a localized block, which can be treated by excision and
graftng, but 1n this disease 1n old people, the degeneration 1s so widespread that

£rafting 1s onfy very rarely possible Afier an assessment of the state of the vessels,
treatment can be decided

Treawment

In the absence of gross nutritional changes in the skin, the minor but unportant
;‘mph)lncuc measures already mentioned shoudd be prescribed and supervised
t 15 someumes suggested that penods of bed rest are beneficial, but 1n my own
evperience \l\tLb:nsﬁlS of bed rest scem to be theoretical, for I have seen the
g which gangrene, develop at mght
A ight or
p,::ncnrs already 10 bed for some other disease If claudication is the main symptom,
t :(N‘:»cm can be encouraged to walk unul actually stopped by pain ’
lumb‘.\rﬂt :rs shight numl};'uni':; changes 1n the shin of the toes, or minor sepsts,
y shoyld be d and almost certaint :
\y undertaken
:g:ncl?c,‘stzc é:mnd' third and fourth gangha should be excised, but in practice
o r‘; 9 ﬂ?c: :\‘\:th T;\;\hc\un‘\bnr sympathetic chamn as the surgeon can remove
operation 1s - e
15 the oaly real reason far "”ve** - ot severe a ‘-t“m eorn
should not peeatly &
fact 1t does Pethap
oatt

= s alua ot skan yntectson 4o heal
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ORTHOPAEDIC SURGERY IN THE ELDERLY
PERIPHERAL VASCULAR DISEASE OF THE LEGS

In the elderly, the arteries of the legs are often affected by the degenerative changes
of arteniosclerosts The arteres of the upper imb may also degenerate, but,
whereas symptoms of a defective blood supply are common 1n the legs, they are
very rare n the arms This predisposition to degeneration which the leg arteries
show 1s comparable to the process of weartng out seen 10 the jomts of the leg,
for osteoarthritic changes n the jomnts of the upper hmb are quite uncommon
The erect posture, for which the lower limbs were not designed, must be blamed
for this difference

Even so, the margin of reserve i the blood supply of the legs 1s very fugh, and
a substantial reduction 1n the capacity of the arterial tree 1s compatible with a
leg which works without pain, and which has a well-nourished shin When a thigh
amputation 1s performed on a leg wherein the only evidence of actual tissue
death may be confined to part of the big toe, 1t 1s not uncommon to find that the
only arteries requiring hgature are a much narrowed femoral, and an apparently
healthy artery accompanying the great sciatic merve, These two small trickles
have been nearly adequate for the nutrition of the whole leg.

Clinical examination

A routine examnation of the arteral crrculation tn old people shows considerable
variations, even though the patient may have no symptoms Clinical exammation
usually suffices to give all the evidence needed, but, in doubtful cases, the oscil-
lometer gives some help and the readings are valuable for compartson if examina-
tions are made at intervals of weeks or months In normal people, the femoral,
popliteal, dorsahs pedis and posterior tibial arteries are palpable, although the
popliteal s not always easy to feel In many old people, who have neither symptoms
nor signs of defective artenal circulation, there can be felt over the medial femorat
condyle an additional vessel, which 1s part of the anastomosis around the knee
If felt, 1t indicates that the pophteal artery 1s narrowed, but 1 have observed a
number of old people with this artery palpable, who have so far ived for several
years after its presence was first noted, without showing any evidence of an nade-
quate supply of blood to the leg and foot

The temperature of the skin, as {elt by the hand of the examiner, gives supporting
cvidence The legs must be left exposed tong enough to become adapted to an
ordinary room temperature If the artenial supply 1s impaired, there will be felt
quite sharply defined zones of cooler skin, depending on the site of the block m
the vessels Common sites for these ines of changing temperature arc at points
about four inches below the knee, about fous tnches above the ankle and around
the basc of the big toe

1t 1s then quite clear that a much dimimished arterial supply 1s compatible with
comfort and good function, but the tissues are vulnerable if called upon to meet
excessive demands Cold 1s one such stimulus which may prove that the reserne
1s becoming dangerous, for the addition of arterial spasm may tp the scates beyond
the safcty pomnt Minor (or major) trauma may demand for its rep nr more than
the arteries can supply Therefore, prophylactically in patients who have been
noted as having s margmal blood supply, warm clothing, shocs that fit, careful
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PERIPHERAL VASCULAR DISEASE OF THE 1EGS

nd tegular pedicure treatment are desirable 1t 1s uscless advising
l;?;; :]:!ds,;:fpi‘c o bi sptt?’a“y caseful about cutting thewr toe naits and washing
thesr feet, for often they can only teach them wath diffieulty and sometimes not
at all, f they have arthae knees and ps Someone must do 1t for them They
must be warned agaimst over heating thew (ect by fires or hot water boitles and
the more equable temperature of warm loose fiting stockings 18 to be preferred
Such mmor precantions may seem fussy, but they are very important, it has often
appened that the preupriating factor leadwg 10 2 mid thigh amputation has been
SOME Mnor $epsis th a com
Apart {rom the disaster that may follow such preventable minor esodes, a
suddeq Uiratabosis m a vessel, already narrowed, may convert a viable hmb 1o
ane which has 1o be amputated The episode 1s often so sudden that an embolys
15 sspected, but embolist 15 rare Possibty the thrombows 1s an pyienson of one
already ewsting which blacks a collateral vessel carsying most of the blood
The sudden deprivation of blood may lead to to penipheral gangrene or to cludt
caton {tis widely bebeved that claudseation means *‘pain i the calf °, m fact
the typical pam produced by movement and rehieved mmmediately by rest, may
appear tn the feet, or less often m the buttock and thigh Cludication in the fect
15 tmpartant because the symploms are often wrongly ascribed to some other
foot cond for which 15 d naturally i vam
From the history, by chmieal exammation and perhaps with the help of the
oscillometer, the state of the artenal supply n the legs can be assessed There ss
seldom any purpose n artertography  The value of arteriography lies in the
snformation 1t can give of a Jocatized block, wineh can be treated by exersion and
grafting, but in this disease m old people, the degeneration 1s 50 wdespread that

eralung 1s only very rarely possible After an assessment of the state of the vessels,
Treatment can be decided
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ORTHOPAEDIC SURGERY IN THE ELDERLY
PERIPHERAL VASCULAR DISEASE OF THE LEGS

In the elderly, the attertes of the legs are often affected by the degeneratnve changes
of arteriosclerosts The arteries of the upper hmb may also degenerate, but,
whercas symptoms of a defective blood supply are common in the legs, they are
very rare n the arms This predisposition to degeneration which the leg artenies
show 15 comparable to the process of wearing out seen tn the Jots of the leg,
for osteoarthnitic changes mn the (oints of the upper lmb are quite uncommon
The erect posture, for which the lower limbs were not designed, must be blimed
for tlus difference

Even so, the margmn of reserve m the blood supply of the legs 1s very tugh, and
a substanal reduction 1n the capacity of the arterial tree 15 compatible with a
leg which works without pain, and which has a well-nourished shin When a thagh
amputation 1s performed on a leg wherein the only evidence of actual tissue
death may be confined to part of the big toc, 1t 13 not uncommon to find that the
only arteries requieing ligature are a much narcoved femaral, and aa agpaceaty
healthy artery accompanymg the great scratic nemve These two small trickles
have been nearly adequate for the nutrition of the whole leg.

Chnical examination

A routine exantnation of the arterial circultion i old people shows considerable
variations, cven though the paticnt may have no symptoms Chinical examin ition
asually suflices to give all the evidence necded, but, i doubtful cases, the oscil-
lometer gives some help and the readings arc valuable for companson if exaniini
uons arc made at intervals of wecks or manths In aormal people, the femoril,
popliteal, dorsalis pedis and postcrior il arteries are palpable, although the
popliteal 1s not alnays easy to feel In many old people, who have netther symptoms
nor signs of defective artertal cireulation, there ¢ 1 be felt aver the medial femoral
condyle an additronal vessel, which 1s part of the anastomosts around the knes
If felt st andicates that the pophiteal artery 1s narrowed, but 1 hne observed A
number of old people with this artery palpable, who have so far hved for several
years after its presence was first noted, without showing any estdence of an in ide-
quite supply of blood to the leg and foor

The temperature of the skn, as felt by the hand of the cxamtiner, gives supporiing
evidence The legs must be left cxposed long enough to become adapicd 1o an
ordmary room temperature If the arternl sypply 1s impured there wiit be feli
quite sharply defined 2ones of cooler skin depending on the site of the bloch i
the sessels Commoan sites for these lines of changing temperature are ap pownls
about four inches below the knee, about four inches above the nkle and around
the base of the big toe

1t 1s then quite clear that a much dimimished arterial supply is compaubic with
camfort and good function, but the tissues are vulnerable of called npon to mect
avmoce v domands Cald 1s one such stimalus wlich may prove shi the mene
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OSTEITIS DEFORMANS (PAGET'S DISEASE)

j {ops i the poplteal
i d the knee joint, but if an anenrysm devef
?urscs‘:a:?:‘x‘c:: ‘;‘s‘ 2 tamout gnd prevents the difatation of the collateral vcssc;ls
Division of the pophiteal fascia affows the aneurysm lo expand and relieves the
collateral vessels

OSTEITIS DEFORMANS (PAGET'S DISEASE)

Fhoea o pamiad i hathaaDao o O L 2. tar
15 most di because the cond 15 and, n some cases, pamnful
and dsabling

Paget’s originat cases were afl of sufficient seventy to be ebserved clinscally.
It 15 known now, as a resuit of radiology, that many patients sulfer from lesser
degrens of the change, which may be confined, and remam canfined, to one pact
of the skeleton In other patients, the disease 1s widespread and progressive, leadme
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ORTHOPAEDIC SURGERY IN THE ELDERLY

Preliminary tests by injection of the lumbar sympathetic chain to find out whether
sympathectomy 1s likely to be effective are not worth doing, even when there 15
clear evidence that the lumbar gangha have been injected successfully, without
any 1ncrease 1n skin temperature, 1t ts still possible for the leg to be warmer if the
gangha and the chatn are removed

A munor sympathectomy can sometimes tide over an elderly patient with a
local septic lesion 1n the toe, which will not heal because the blood supply s
good enough for maintenance, but not sufficient for repair The posterior tibial
nerve can be injected just behind the medial malleolus with 2 per cent procamne
or Xylocaine The temporary parests of the foot muscles 1s ummportant, but there
may be a short-lived vasodilation which will promote healing, pain 1s reheved for
a time and the injection can be repeated every other day

For claudication, sympathectomy 1s of more doubtful value It would be more
correct to state that sometimes claudication 1s improved and sometimes 1t 1s not
The only way to find out 1s to do the operation

If claudication 1 the calf 1s crippling and sympathectomy has been done with
nomprovement, subcutancous tenotomy of the tendo Achillis relieves the patient of
his symptoms The operation must be done with a small knife and without a long
skin incision, for the blood supply 1s not adequate for the skin incision to heal

Amputation

For many cases, amputation 1s the only treatment avatlable Although only the
big toe 1s gangrenous, 1n nearly every casc amputation has to be done through the
thigh, for an cxiguous blood supply can keep the rest of the leg alive, while bemg
quite mnsuffictent to heal the flaps of an amputation Just occastonally the warmth
of the skin below the knee tempts the surgeon to try an amputation through the
leg, but disaster follows more often than success

Successful rehabilitation and the useful enjoyment of an artificial imb depend
on rapid healing of the stump, active exercises 1n bed as soon as possible and a
patient of high courage Physician and surgeon together have the responsibility of
sceing that the courage of the pauent ts not sapped by prolonged and uscless
palliative treatment, after 1t 1s quite apparent that the leg has got to come off It1s
not kindness to kill the pain of ciprent gangrene with drugs for weeks of 1t 1s
certain that amputation 15 going to be required It requires confidence and expen-
ence to advise a patient who has only severe pamn 1n the big toe that he must lose
his leg through the thigh, but the reliel of pain and restoration of well-being which
follow are so great that doctors, once they have made up thewr minds, should not
dely n telling the patient

There are occastonally indications that a low amputation of the toes through
the foot may be successful, usually in diabctics, but such opportunities are rare

POPLITEAL ANEURYSM

.. . W e e wa  metbaansea afansneyem than syphilis and
' - 1n the pophteal
- - Inapproprite to

discuss the treatment ot popliteal ancurysms here, but someumes 8 relatively
stmple operation gives temporary rchef, cven for years Thereis a good collateral
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CHAPTER (I

ANAESTHESIA FOR THE ELDERLY

Frannis T. Evass

GENERAL CONDITION OF ELDERLY PATIENTS

OLb AGE 10 ttself 15 no bar to surgery, but the altered physiology and the discases
which tend to beset the elderty call for caren the choice of' anacsthesta Advancing
years bnng changes 10 the body, both w respeet of anatomy and physiology.
Ossification can occur 1 the vertebral column and 1n the intefspinous ligaments
hus Jimsting movement Lambs become less mabile, and even the thoracic cage
Jtself may become fired so that the vital capacity 13 lessened Diminished energy
and hmitanon of focomoudn 1end 1o restnet the amount of daily exercise taken,
and as the mdividual becomes more sedentary he tends to put on weight and may
vo. e st = .

aliu ullwistly so 1hat there may be very real vitamin Jack, Consequently if surgesy
be contemplated 1t 15 wise to get the patient into hospital so that his generat condie
tron may be 1 fuated Pre-op p 15 essenual for the
carrection of any anagmia, avitaminosss, and possible electrolylic smbalance. The
actual operation to be performed must be decided after considening the patient as
a whole, and 1t must be that time 15 of importance when
operating upon old people The post-operatve period also must be gnen careful
considerauon Nat only must suppartive therapy and blood replacement be guven,
but shock must be and means of must be at
hand As Hewer (1954) has porated oat, it ts during the post-operative penod that
minor disabilities can assume major proportions and become 2 threat 1o hfe sself,

For examle, an ofd geatleman may suddenly get retention of urme and need
tepeated cathaterisat am L .

ha
1
v fHidy U €K
advancing years v S pected (o ocour in the body with
Sheletal structure
The bonec horame Lo wots 1

=wvsow b proguction of androgens and
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ORTHOPAEDIC SURGERY IN THE ELDERLY

In some patients, confinement to bed for some ntercurrent condition, such as a
fracture or heart disease, leads to an excess of calcium n the blood, which s
beyond the capacity of the hidney to excrete so that calcult may form This com.
plication 1s not common but 15 a reason for selecting a method of treatment
demanding as short a period in bed as posstble

Fractures

Long bones affected by osteitis deformans break easily with madequate vioknee
The femur and tibsa are the bones mostly involved. Sometimes the film of an
unbroken femur shows a number of small cracks, which are incomplete, the final
fracture which brings the patient to the ground 1s the cxtension of onc of these
cracks through the whole shaft The other site of fracture 1s at the potnt of junction
of an area of diseased bone and normal bone as yet unaffected The first type of
fracture occurs 1n the bnttle bone in which the process has ended or 1s dying out,
the seccond 1n the active stage of the disease Unuion usually follows, stowly in the
bruttle bone, rapidly 1n the actively nvolved bone The process of calerfication of
the callus 1n this second type 1s more rapid than n normal bone, though the ime
taken for final consohdation is no shorter A complication of the management of
these fractures 1s that, during recumbency, there may be an excesste calewm
output hable to over-tax the kidney and cause stoncs to form Treatment which
may enable the patient to be hept mobile 1s important and the usc of a plate to hold
the fragments 15 sometimes advocated Unfortunately the consistency of the bone
makes 1t unsuitable for drills and screws, which sometimes make the bone splinter
There 1s 1 these cases a clear indication for considering the use of an mntr-
medullary nul The only difficulty derives from the curve of the bone which makes
1t impossible to pass a nail down the shaft If treatment by operation 1s impossible,
standard conservative methods must be used

Arthritis

If the pelvic bones are the site of the disease, the acetabulum softens and deepens,
and a punful arthrius of the lnp joint 15 the sequel If this becomes so disabling
that surgery must be considered, the patient can be relieved by exciston of the hed
and neck of the femur The lumbar and sacro-thac Joints can become very patnful
3f the surrounding bone 1s affected A surgical belt and steels cin gne sery
considerable rehef

Pam in the bones
Usually the pun 1s controllable by simple drugs, but sometimes pan at mght 15
a severe burden  Radiotherapy relieves some, but not all, of these patients Direct
opcration to gutter or decompress the bone has been advocated, but can seldom be
warranted

BIBLIOGRAPHY AND RLEFRONCLS
.- -y of the Hip Jont  In Modcrn Trends

terworth
) = Femur® In Modcrn Trends in Ortho

nre s ean
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GENERAL CONDITION OF ELDERLY PATIENTS

would be wise to assume that there 15 some degree of 1eft heart fanure and choose
his anaesthetic accordingly. Hypertension per se 15 not a contra-indication to
anaesthesia, provided the diastolic pressuce 18 law. "The writer finds that most hyper-
tensves stand operation well provided that blood be replaced and that the systolic
blood pressure be prevented from dropping telow 100 muiflimetses of mercury;
this 15 an arbitrary figure and must ot be taken too Interally, because so much
depends upon the cardiac reserve and the elasticity of the vascular bed.

Effect of carotid simus pressure .

La Place (1949) mentsons that the aged heatt accelerates less in response 1o
atropine and slows less 1n response 10 carond pressure. Greeley (1953),
however, feels that many of the deaths on the table may have been due to a hyper~
actve carotid smus reflex. There 1s reason for behef that many hypertensive
patents have increased laryngeal sensitivity of vagal ongm; which 15 quite
frequently demonstrated by the occurrence of laryngeal spasm when thrapentone is
\‘xs:d Kndfcd. Laoshan (1955} emphastzes that any gepatnc patient whe sives a

caraographic and blood pressure tracings, before subjecting l’hem to anae;\hesla
Cardiac murmurs

Cardiac murmurs are frequently audible in the elderly and nead be of no really
serious signtficance provded that the heart 15 apparemily otherwise sound No
;znomem need be made fo the patient about the presence of a murmur lest he

p)

Secome sppichensive of hus condition and orry neediesly. A hustory of ot
the anae '
these par

the swor

» G2 hustery —Tius 13 lustrated by a patient wha ad had o ~ = = -

Premature beass

Premature beats ar
e frequently fo
S s are ,\M?j,gani{v‘:‘:d»?l-(-hc-e!dﬂly and need be of no sennne
of significance and supgest m .
s‘r:\:n::;umdbea\s are the forer
¢d loday fram the pormny Wit such
e pot v vien Ul duministering an anaest)
5 11 has been tn (he past. Paroxysmal ventricular Iach)"‘cc::':h?: stu ;};
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ANAESTHESIA FOR THE ELDERLY

oestrogens (Albright, 1947) As mentioned above, ossification may occur n the
ntervertebral ligaments, and osteoarthritis with vertebral fusion 1s common
Osteoarthritis, diminished joint movement, and fixation of the sternum and thoracic
cage can occur all too frequently These changes dimimsh vital capacity and can
materially hinder early ambulation, and even make for a difficult surgical approach

Respiratory system

As a result of the general reduction m elasticity the lungs and tracheo-bronchal
tree become fibrosed, and this leads to a further reductton i vital capacity
According to Lorhan (1955) the lung fields are reduced by 25 per cent as a result of
atrophy Indeed, he states that one-third of the lungs in the aged show emphysema-
touschanges Emphysema 1s characterized by a barrel-shaped chest, which s fived in
the mspiratory position Thus the thoracic part of the inspiratory effort 1s Iachmng,
and this, combined with loss of clasticaty of the lungs to aid 1n expiration, leads to
the accumulation of arr in the air sacs, which themselves are diminished 1n number
Thus there 1s a rise of residual air from the normal amount of 35-40 per cent to as
much as 70-80 per cent of the total capacity (Lorhan, 1955)

Emphysema 15 an extremely serious condition, for not only does 1t threaten the
patient’s post-operative progress, but, due to dyspnoea and tachypnoca nakes the
surgical abdominal approach extremely difficult The abdominal muscles are called
nto action to assist respiration and consequently abdonunal quictude and
muscular relaxation are more difficult to obtain Pulmonary fibrosis 1s present 1n
many old people, and this, coupled with emphysema, leads to hypertrophy of the
right ventricle and cventually to right heart farlure Chronic anoxta and cirbon
dioxide retention are seen n cor pulmonale, a condition which the anacsthetist
finds most trying to deal with

Cardiovascular system

The heart undergoes a slow degeneration with ncreasing age and the writer
agrees with Dillon (1937) that patients over 70 years of age should be considered to
have some cardiac impairment even though there may be no demonstrable cardine
disease Cohn (1949) has described the changes in the cardiovascular system Iikely
to be found 1n old age as follows (1) changes n the coronary arteries, (2) inerease
1n subpericardial fat, (3) cndothelial thickening, (4) ngidity and leaking of the
valves, (5) changes 1n the muscle fibres and their nucles, (6) changes n clstic tissue
of the aorta, ventricles and auricles (7) decreasc tn heart rate, (8) changes in thythm
such as the occurrence of premature systoles and possibly piroxysmal aunicular
fibnllatuon, (9) dimmshed capacity of the heart to use oxygen, (10} decreased
senstivity of the heart carotid sinus nerve impulses, and (I1) changes in the
peripheral arteries, arterioles and capillary bed

Hypertension, which 1s all too l'l:cqucnlly_ prcscnl,rlc:xds' to L:ﬂ{dl’lC hypertrophy,

ot g,

. . . P
. o1

Lntiar w v we

aortic stenosts and matral Ieak and to loss of elasticity of the astenes themsehes The

heart 1s called on to do more work until eventually signs of left heart fulure occur

If there arc audible creputations in the Tungs of clderly patients the anacsthetist
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FACTORS INFLUENCING THE CHOICE OF ANAESTHESIA

not so tenacious and consequently he 1s not so Tikely to fight for recovesv 1s the
younger man for consciously ot unconscionsly the bonds are loosening

FACTORS INFLUENCING THE CHOICE OF ANAESTHESIA

Ttxs hoped that the foregomg has made it clear that the chowce nfanacsthesmdnnd
its problems are not those of mere old age except wsofaf as Jess 1s requirted to
produce a partcular effect and more care must be given 1o 1he Guestton of excretion
tate 115 the diseases which so commonly accompany eld age which produce the
biggest problems

A typical example occucred tecently tn a woman of 83 years of age who was also
grossly fat She had an enormous pro identta which was successfully teeated by
vagnal hysterectomy and repat Que hour before the operation she was given an
snyecuon of pethudine SO pulligrams and atropine 1/100 gram followed by chloepro-
mazine 2 mul 25 gl and pethid ne 25 mufbgrams

ey

tcaverausly ;m the anapsthet @ ranm and ko

This case 15 mentioned because st illustrates some of the problems facing the
anaesthetist The patient w1s using her abdominal muscles for ordinary respiration
But '3 spmal analgesic had been used 1 would have been necessary to produce a
block to 4 hetght of D6 The consequent fal! of systohic blood pressure would have
been o0 profound for safety and therefore it was decided to use the caudal
2pproach The Jumbar eprdural approach was ruled out anvhow ac n vee 16 aF

au uvululdtl ¢ LNOre or other rel

>
fespiration entirely there would have been the metessity fi

ly for passmg an endo
trachenl tube to guarantee a clear avay ¢

case of a chrome bronchinic 1s ot 2 wise
would have been given open chloroform
catheter wsde the wirway delivenng ovvgen

asant becn used to stop

Particulr puimts fo be considered
In choos

com £hoo mg the anaesthetic the writer feels that the followng should be
€5 rfeciinm and -
(2) State ¢
8) Digest

Y Excret ~

5) Dehydration g
(8) Mental outlock
(7} Qperation 10 be performed
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ANAESTHESIA FOR THE ELDERLY

considered with great caution as 1t 1s often associated with sesere coronary discase
True sinus bradycardia is fortunately rare and patients with this conditton may die
suddenly during the induction of anaesthessa.

Gastro-intestinal system

Mucosal atrophy and wasting of the muscle tn the wall of the gut imparr digestion
The gastric juices are less in amount and some degree of achlorhydra may be
present. If the patient 1s vomiting there will almost certamnly be some degree of
dchydration and electrolytic imbalance. Dietary indiscretions are not so frequent
as wrong feeding and mststence on one 1tem of diet. For example, 1t was discos ered
that one old gentleman had eaten nothing but bread and butter and drunk tea for
months on end As a result of wrong feeding and poor absorption there may be an
sron defictency anaemia to deal with There 1s, too, a deficiency of vitanuns of the
B complex and ascorbic acid All this can be made worse if the patient has ll-fithing
dentures and 15 consequently unable to chew properly Finally, although Iner
function s usually paired, there 1s d hed glucose tolerance and may be
true diabetes

Genito-urinary system

The renal capacity 1s decreased as shown by the urea clearance test The glomerul
are decreased 1n number and there 1s tnerease of connective tissue between the
apices of the pyramids It has been shown that the glomerular filtration rate,
effectine plasma flow and tubular re-absorption rates are decreased (Shock and
Yiengst, 1950)

Tubular function 15 damaged to a greater extent than glomerular funcuion, so
that excretion 1s impaired  Retention of nmitrogen 1s more likely v the eldurly
beeause of the tmpaired excretory capacity of the tubules

However, the renal impatrment of old age 1s largely overshadowed by the
nsidious damage due to progressive prostatic enlargement causing obsiruction and
back pressure Retention of urine requires catheterization for ats rehief, and this
may start infection so that the patient may present imself with & pyelo-nephriin,
and an atonic bladder complicating an already damaged kidney These pauents
must be approached with great care from the aspect of anaesthesia and it must bhe
remembered that drug cxcretion may be much delayed The method of anaesthesty,
too, should be one which will put as hitle added strain on the hidney as posstble

Mental outlooh

The effect of the psyche upon the body is incalculible, and #s one progresses
through this carthly ife it 1s gradually reatized that faith does indeed move moun-
tains For those who have attained to this happy hnow ledge there comes a cilm and
philosophical acceptance of what each day brings forth, whether 1t be good orill, for
all 15 expenience It ts these people who withstand surgery and anaesthesin well
This state of mind 15 quite different from that wn cerebral scleross, for with the
former there ss sntclligent co-operation, whereas with the latter there o mere
wdifference and later menta) confusion The former atnude of mmd means
peaceful casy induction, smooth mamtenance, and placid recosery There w,
however, another facet to this mental outlaok The individual’s hold on the body 18
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PRE OPERATIVE PREPARATION

Routine examunation enables the anaesthetist to form a very shrewd 1dea of h}s
patient s condion and mspection alone can prove most formative The patent’s
colour the presence of engorged neck veins, the rate and character of the respiration
are all revealng even before a question has been ashed However, cerfam examina
tions ase pecessaty The blood examination will reveal anaermia, an X fay pictuse of
(e chest will reneal the suze of the heart the state of the aorta and the condition of
the tungs

Dehydranon and electrolyte unbalance .

Delydravion and electroly al must be corrected preferably belore
operation and such condittons as diabetes should be stabilized before surgery 1s
undertaken If however the aperation is of ar emergency nature glucose should be
given ntravenously and soluble msulin hypodermically to counteract the ketosis
present 1t1s wellto estumate whether these 1s lessened blood volgme and decreased
plasma protemn

The darly unnary output must be d and routine carned owt,
the blood urea can be a very valuable help in assessing a patient’s condition 1t1s
wnportant to differentiate the dsy tongue of uraenia from that of water and salt

depletion The 1nereased viscosity of the blood which oceurs 1n dehydration has 2
tendency (o camse stasis and thrombosis

Electrocardiographic examation
‘Those patients m whom cardiac mcompetence 1s suspected should have an

4 Sontalt def
shown by the d ofthe ST
Angemia

may
and fl of the T waves

Blood transfusion should be grven to cortedt ar

naenua 1f the haemoglobun 15
under 70 per cent One or two Ppints should be given to correet this €
Diet

Diet should be adeauate and net = =
2em\a fadstoc

route s ot pose. =3Py A0S aMING acids intravenously if the oral
Viamn deficiency
Vatamn defictency 1
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ANAESTHESIA FOR THE ELDERLY

Therefore, 1n selecting the anaesthetic to be used the anaesthetist should choose
that method which will cause the least disturbance of the patient’s metabolsm The
advisability of the use of local or regional block must be given due consideration
particularly 1n those patients who are diabetics Ether should be avoided in those
patients Who are bronchitic or where shock 1s anticipated, for Zweifach and Hershey
(1949) have shown that there ts very httle vaso-¢xcitor matenal present under ether
anaesthesta and this 1s rapidly replaced with vasodepressor material They found on
examining the omentum of dogs under ether subjected to repeated haemorrhage
that the larger arteries were only moderately constricted, and the artertoles were
not constricted at all at or near to the terminal period Although less blood was
crrculating through the capillanes none was actually closed and as a result the
blood flow 1n the collecting venules became sluggish particularly at blood pressures
of 60 — 70 mullimetres of mercury This picture contrasts with the active vasocon-
striction of arteries and arterioles and the brish venular circulation when cyclo-
propane 15 used This expertmental work 1s paralleled by the figures mentioned
by Mary Karp (1947) who quotes a mortality of 31 3 per cent with ethylene ether,
yet when cyclopropane was used the mortality was ml Although all these patients
had some form of cardiac disease, and although statistics must always be con-
sidered with caution, these figures do tend to merinunate ether, that old and valued
friend

There are some who favour the wide use of spinal analgesta, but the writer feel
that 1t should be used with caution and agrees with Dillon (1947) that the level of
analgesi should always be kept below the 10th dorsal segment and that the blood
pressure should be hept supported with suttable pressor drugs The dose of the
spmal anaigesic should always be kept small, 1n fact 100 miiligrams of procainc is
regarded as the maximum dose Gross hypertension and anaemia are contra-
indications  Dillon (1949) used spinal analgesia 1 507 (or 55 7 per cent) of his
cases, and quotes a mortality of 22 cases (or 4 3 per cent), yet there was but one
death on the table Incidentally in the same table he quotes a mortahty with cther
of 5 cases (or 18 5 per cent) This must not be construed as a reccommendition by
the present writer for the use of spmal methods as apposed to cther

It has been well said that the actual method counts for comparatnely httle, but
that 1t 1s the man holding the syringe who counts Experience 1s mine-tenths of the
battle, but tn dealing with old people the following are essentrnl

(1) Adequate replacement of blood loss during the operation
(2) Adcquate oxygenation, no anoxia can be allowed under any
circumstances

(3) Adequate pre-operative preparation

(4) Mimimn! premedication

(5) Mimimal post-operative sedation

(6) Adequatc pulmonary ventilation post-operatively

(7) Farly ambulation if possible

It must be remembered that the elderly require smaller doses of drugs and that

there 1 often a slowed circulation time so that intravenous injections take matenally
Jonger to manifest therr effect Neglect of this precaution can fead to sudden death

when thiopentone 1s being used
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anaesthesia gving rapid recovery.

Antibiotics

The d of the ics has proved lif
anaesthesia the word “muraculous™ 1s not out of place.

ing; wndeed, in genatde

Some years ago the writer anaesthetized a 1ady of 75 years of age for the cure ofa

hatus herma, This had to be performed through the thorax under endotrocheal
anzesthesia nduction was with and gall hiodide, after intuba-

gal
on mavntenance was with nitrous oxide and oxygen (30 per cent) Mimimal ractional
repeat doses of and wet d as necessary

opetation was uneventful, the lung was fully expanded at the conclusion, and the

‘patient was returned to hiee room in excellent condition and was quickly round Twenty-

PR

settled, the lung ded and the patient went hlome a new
‘;oma; ;(ad thete not been a suitable antibiotic this patient would almost certamly
ave die

Premedication
Morphine

Morphine, if used at all, must be given m very reduced amounts, for the genatric
patient 15 apt to feact 10 1t badly It acts as a strong central depressant and ats
action on the resptratory centre can be very profound The cardiac centre, too, may
be depressed and 2 fall of 20 millumetres of mercury 1n systolic blood pressure 15 ot
lil‘l)\;t}mmon followmng its use Tts stimulant achion upon the vormting cenire is only
gm“::)Q;l:St}(?S%er ¢ent) The dose recommended by ingection 1s § grain (8 myllt-
oy oxt : Zu never exceed § grain (10 milligrams) Admittedly there are some
A :\ VIgorous septuagenanans, but these are exceptional and even for
Combmzdm l{]ecommended to exceed a dose of § gramn of morphine This may be
hand s bcs‘;“av a:;?“l“’ 1100 gram, with advantage Scopolamine on the other
A oided altogether It1s true 1t has a drytg action Iike atrapuae hut it
operatiely p];;:l ;:;;{auon further and also may cause mental confusion post-
Mmorphine  parhcy 'Y m'proszatlc patients 1t 1s the wrtter’s practice to avoid
drug '
much .

G mredpe wual UGy £ BHELATS, d0d it 1S
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vitamin C 15 essential for wound healing The oral admustration of 1 gramme of
ascorbic acid, 30 nulligrams of ancurine, 100 miligrams of micounamde and
5 mulhgrams of niboflavine for some days before surgery will prove adequate to
counteract a major vitamin defictency (Lorhan, 1955)

Heart disease

Heart disease need be no contra-indication 10 surgery, but 1f a panient presents in
heart farlure and operation can be delayed for four or five hours digrtaltzation can
be successful It 1s, however, important to find out if any digitahs has been given
during the past fortmght, for n this case mrarenous digoxan 1s absolutely contra-
dicated

Low grade failure

If low grade fadure be present digoxm, 1 5 mulligram, should be given orally,
followed by ¢ 5 miligram four hours later just before operation, if 1t can be
delayed no longer This method should give adequate digtalization lastng well
mto the post-operative period

Gross fmlure

I there 15 gross fatlure with or without auncular fibnllation and operation 18
really urgent digoxin, ! miligram, may be given intravenously provided none has
been given previously during the past fourteen days

Quimidine

Quinydine has no place in cardiac faifure, but should be given if there are frequent
cctopic beats and there 15 reason to belicve that the patient will pass inte aurcular
fibrillatson A test dose of two grains should be gnen orally to find outif the patient
1s sensune to the drug If all ts well then 5 gramns by mouth two-hourly for three 10
four doses should be given If the patient 1s sensitive to quinidine, procaine amsde
may be used instead A rough but effective cvaluation of the cardiic state and
pulmanary rescrve can be made by asking the patient to hold lus breath I the
patient can do this for 35 scconds he can be considered to be normal
Chronic pul y infection and bronchiectasis

Chronic pulmonary infection should be treated with the antibrotic to whick the
orgamisms are demonstrably sensitinve Bronchiectasis requires postural drainige,
but both conditions will benefit from the treatment grven by a good physiotherapist
Breathing exerciscs, 1f necessary after the inhafation of soprenaime, dre of the
greatest value

Operative mortality
The forcgoing may sound somewhat formidable for the preparation of the
genatne patient for surgery, yet in hutle over a decade the percentage of pauents
operated on afier 70 years of age has doubled {Dillon, 1947) However. Turnille
and Dripps (1948) stafe that of 1,004 patients operated upon over the age of 70 the
overall mortality was 4 9 per centand of this numbzr 3 4 per cent had atelectasis or
as a comphcation and pul ary embolism occurred an 1 per cent
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Baud (1943) quotes 461 patients the youngest of whom was 70 years of age and the
oid:s\(% )E)a‘}s of age T%e mortabty here per 00 patients was 17 1 per cent. but
pec 100 anaesthetics, 11 7 per cent {t was notad that the mortality was greater in
those who were over 80 years of age than 1n those between 70 and 80 years of age
Qld people withstand susgery remarkably welt provided they are properly prepared
and soundly evaluated as an anaestbenc nsk Nevertheless 1t must be remembered
that certain precautions must be taken, for shock comes an carly and surgery must
1ot Jast more than an hour and a half at most Modern anaesthesia, utthzing the
telaxands enables satisfactory abdominal relatation to be obtaned with Iight
apzesthesta grving raprd recovery

Antibiofics

The d of the antid s proved s g, wdeed, 10 genatnie
anaesthesta the word “muraculous™ 15 not out of place

Somte years ago the writer anacsthetized a lady of 7§ yeacs of age for the cure of a
hatus heruia This bad to be performed through the thorax under endotrocheal
anaesthesia Induction was with as 1: triefhiodide, after intuba
tion maintenance was with nitrous oxtde and oxygen (30 per cent) Mimma! fractional
repeat doses of thuap and were as necessary The
oferation was uneventful, the fung was fully expanded at the conclusion, and the
Patiend was returned 1o hier room m excellent condition and was quickly round Twenty.
four hours Iater the preture had completely changed There was massive collapse of the
Jung with cough and raised temperature and pulse sate Her condition rapidly deten-
orated However after treatmant u th ctrmmsnce = b = N N

womza. Had ’ ’
have dred

Premedication
Morphme

pa’:‘i;?:xsmz ;f'used atal, must be given m very rediced amounts, for the genatne
apt 10 react to 1t badly It acts as a strong cen!

36U0m 01 o sesprmtars e M): Dactsasa g central depressant and 1fs
be depressed and a

untommon follow, ’

tnn ¥

. ] ) :
N ~ 93y uugoraliatls, Lul Inese are exceptional and even fo,
\c :mm s nn:“;ccommmdcd 1o exceed 2 Qose of § gramn of morphine Thus mayrb:_
handmls be:: oy a:rcz:ipmc, 14100 gram, with advantage Scopolamune on the other
5 apt tor g reord altogether It 1s trae it hasa drying action like atropine but 1t
P, Pmis respiration further and also Mav €ause mental aant
morpht '
drug s
nuch £
ﬁ\;“?" ligrags by igeeton, s o & 1> ust by the whiter sn a dosage of

I3
v;ragc dose beng 75 rmilligrams, and 1t )5
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combined with atropine, 1/150 gramn This combination 1s given 45 mmutes to one
hour before operation If the patient 15 very frail 1t 1s wisc to avord all depressant
premedication entirely and to give atropne, 1/100 grain only, some thirty nunutes
pre-operatively Barbiturates are not tolerated well by elderly people and excretion
may be delayed

Ly tic cochtail of Laborit

The writer has used the lytic cocktail of Laborit with success tn a somewhat
modified form as a prelude to the use of a regional block. The dose used 1s chlorpro-
mazine (Largactil), 12 -5 miligrams, promethazine (Phenergan), 25 milligrams, and
pethidine (Demerol), 25 miligrams This 1s used diluted wath saline to 20 nuililitres
and 1s given intravenously very slowly some fifteen mtnutes before the epidural or
caudal block 1s due to be given Five millilitres of the mixture are injected over a
period of 30 seconds, then a pause 1s made for 45 scconds. After this time hts
elapsed a further 3 mullilitres are injected 1n like manner and further injections of
similar dosage are given until the eyelids just begin to droop and the mouth and
cheeks begin to puff out on expirauon This 1s the moment to change syringes, and
adose of 150-300 muilligrams of thiopentone may be grven according to the way i
which the patient has reacted 10 the pnmary muxture At this stage the candal or
epidural block may be performed and there should be little or no response to the
needle prick The blood pressure may fall some 20 or 30 millimetres of mereury asa
result of this procedure, and blood pressure readings should always be taken as a
routine Inhalation anaesthesta may be used instead of regional block and in this
case succinylcholine chlonde (Scoling), 30-50 milligrams, 1s givcn itravenously for
intubation  Nitrous-oxide and oxygen (30 per cent) 1s used for maintenince,
abdomunal relaxation, 1f required, may be obtatned by d tubocuranine chloride,
15 mulhgrams, intravenously This 15 usually adequate for the fral people, but
sometimes further increments (3~5 mulligrams) of tubocurarine are required  This
suflices for u partial gastrectomy and avoids the annoying diaphragmatic
““buching’” The effect of this dose of chiorpromazine [asts for an hour or perhips d
Iittle more Patients are co-operative after the operation and need less morphine,
they do not require the first injection so soon Onc of my colleagues uses the
chlorpromazine mixture alone if post-operative bronchascopy 1s required and finds
that the patients are more co-operative under these circumstances

Premedication for shocked patients

Premedication for the shoched patient should consist solely of atromne which
may be gien intravenously Morphine should never be given hypodermically 1n
this statc because 1t 1s not absorbed, and when the blood pressure rises after
transfusion absorption of the morphine now occurs only to cause a further fall of
blood pressure and central depression

Finally, 1t must be stressed that with frail prtients or when in doubt give atropine
only as premedication

MANAGEMENT DURING OPFRATION

As mentioned above, anoxia must be avorded, and e ts wise (o adaunister oxyen
as mtrous-oxide and oxygen (30 per cent by volume) or even as & flow of oxyeen
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eloss to the mouth ‘The adminstration of cyclopropane m a clased crrcurt 18
extremely useful as there 1s 2 tugh ovygen content m the respired gases However,
1t must be femembered that adequate exchange must be mamntained otherwise
there can ooeue senous catbon diowide retention even though the patient be pmk
m colour

Blood replacement

Blood replacement ts essential tn mafor surgery, and it must be givert at the yme
of operation 50 as to forestall the Likelihood of haemorrhage shock For example
1n perineo abdomnal excision of the rectum the hlood should be going n 1o the

patient’s venous cireulation at the of the op if 1t be of the
synchronous type, and should keep pace with the blood loss 1f the operation is of
the Gabrel type {penneo abd: 1) blood should before the perineal

dissection )5 begun

Blood pressure

The blood pressure should not be aliowed to remawn below 70 millunetres of
mercury under any circumstances Spinal block 1s apt to creep upwards and to
cause A profound fall of blood pressure so that pressor drugs such as methyl-
amphetamme {Methednne) should be 2t hand The dose need not be Jarge, and 5

1y with A arly witl usually raise the

|4
pressure ta 90 ot 100 millunetres of mercury and mawntatn 1t at that figure for the
test of the operation

“Tracheal toilet

Tracheal talet 15 more likely to be nteded in the elderly than 1 younger patrents,
2nd should be performed at the end of the operation by suction through an
endotrocheal tube or bronchoscope
Endotracheal intubation

The need for end: h b: 1s debatabl

;:;i:;cnmmatc use Anendotracheat tube 15 an ntant and ¢an cause frauma to the

- ; (!21 vc:c[ elnsxlydhw:‘crf ?mtle the anacsthietist may be Intubation 4s best
ewept uader the following circumstances (1) When ]

Yomitus entering the trachea (2) if led o o o

)13t 15 necessary for the strgteal approach * -

and the wnier 35 aganst us

AN,
Dicthy eher AESTHETICS AVAILABLE

Diethyl ether thase  »
real fend

dimmmutior

substance .
shock und

ether for 1t causes & steady d,c.luympuuu Luls 15 not the only unpleasant effect of

erioration of the

syt circulatory syste:

‘ystobie blood pressure when used for deep anaesthesia It c?us{s a ’l:: r]:‘she gf’g}’;;;
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sugar, which has been held to be due to mobihization of glycogen due to sympathetic
stimulation It 15 towic to the hiver and hidneys, 15 somewhat wrritant to mnhale, and
15 a frequent cause of post operative vormiting Yet, ether ts still one of the safest
anaesthetics we possess and 1t 1s difficult for the inexperienced to kil the patient on
the table It 15 posstble to use ether as an adjuvant to mtrous oxide and oxygen an
etherized nitrous oxide and oxygen as opposed to mtrous oxide and ovygen cther,
where the gases are merely a vehicle for ether vapour Wath the former the patient
wakes up immediately, not so with the latter Very small quantities of ether used for
a matter of minutes only are not Iikely to cause serious trouble but 1t should not
be used 1n the presence of haemorrhngic shock or given to dibetics or those with
bronchitis or emphysemif 1t can be possibly avorded  Esen so the clderly patient
stands more chance of recovery 1f given ether than 1f given a spimal block by an
anaesthetist mexpenienced n the method

Chloroform

It was always sud that old people took chloroform well, and so they did if given
carefully and tn moderation In days gone by 1f inhalation anacstliesi1 was required
for a plethoric elderly bronchitic chloroform was given by the open method with
added oxygen This was the writer’s method of choice for st was the only way apart
from spinl block of obtumng a reisonably quiet abdomen Chloroform should
never be given to those who have a fow blood sugar and whose hiver his bent
depleted of glycogen or to those with severe iver damage 1t 1s directly touc to the
heart muscle, and should never be used in heart failure or for long anaesthesin Its
only justifitble use nowadays perhaps 1s tn cases of acute oedemn of the larynx
where local analgesia 1s impracticable, or to help settle a difficult coughing patient
A second admimistration of chloroform must never be grven witlin twenty four
hours of the first or *‘chloroform poisoming” 1s hikely to result

Trichlorocthylene

Trichloroethylene, introduced by Langton Hewer, 1s a very uscful adjunvant to
mitrous oxide oxygen, but 1t must not be used to attempt abdominal musculr
relaxation or signs of over dosage may occur, namely, tachypnoct and cardine
irregulanties Patients are more prone to vomut 1f this has been used, than if
mtrous ovide and oxygen 1lone was the anaesthetic

Cycloprepane
Cyclopropine has proved most useful for admimistration to the elderly, for 1t
has the advantage of being rapid 1n action and recovery 15 alsa quick, the only
drawback being that it 1s explosie and must be used in a closed cirewt G1s
tight apposition of the facepicee ts not casy to attun tn old people who are fre
quently edentulous This can be overcome by using a Thornton’s mouth prop
which fills out the cheeks, or by using an endotrachenl cuffed tube Cyclopropane
15 apt 10 €aUSE n1uscY, but agnnst this can be put the fict that there 15 1lways 3
hieh oxvoen content 1n the inhaled gases and that there 1s a [rge amount of
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retention due to inadequate ventilation, or the so-called cyclopropane shock
way supervene when the anaesthesta 18 terminated Cycloprapane 1s 2 most useful
anaesthetic for the genatric patient and 1ts use n ‘abdominal surgery coupled
with the judicious Intravenous injection of a relaxant has proved of the greatest
benefit Bayrd (1943) faund that there were more complications mvolving the
respiratory system after cyclopropane than after spinal block 1n s series On
the other hand the largest B of fatory p followed
spinat analgesia

Mutrous ovide and oxygen

I3

« = "1-30percent,

thiopentone

‘The pnimary
dose of pethudine should not exceed 15-20 milligrams, and 1t 1s wise to allow
some minutes to elapse before further increments are given The writer considers
that a total dose of mtravenous pethidine for any one operation should not
eceed 50 milligrams Frail patients would not require as much as this and
the anaesthetist must always be guided by 1ts effect on the respiratory centre

Too much pethidine can make 1t difficult to arouse elderly patients for many
‘hours post operatively

Relavants

~
The relaxants have therr place n genatrics, but they are not needed i quite
the same quantity as 1n younger people This 15 understandable and 1s probably
i:: to‘ the l:ac! lha}~ old people have less blood volume and extra-cellufar fluid

.

gny]cholmc-ch]onde (Scoltne) or d thontum mdx‘dc &) Thcr:‘ ts
n;“ofx‘;\:\l; s::":e evidence for believing that a depolanzer, if used n faurly large
s o act by competitive mhibitton Thys 1s of importance for there are

s when a patient who has been gaven repeated doses of a depolarizer 15

;:r:ls\ow 10 return 10 adequate respiravion These patients frequently react to
stigmtne after a preimnary mjection of atrepine

Action of relaxants

Thi

mateﬁa‘\s ‘!;T;}:fn‘?:cc ):2 pr:lI:boml; the abcuon of the relaxants for there 15 sufficient
T on this subject Suffice 1t

mpuls ) 1 to note that when a mot
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d-Tubocurarine chlonde, which acts by competitive inhibition, prevents depolanza-
tion occurning by blocking the response to acetylcholine This substance 1s formed
but 15 prevented from exerting its action Neostigmine and Tensilon antagonize
this effect by preventing the formation of cholinesterase, with the result that
acetylcholine tends to accumulate in overwhelming amounts and thus setting off
the contraction sequence Occastonally people are found whose serum or pseudo-
cholinesterase level 1s very low, and 1f succinylcholine 1s given to them they may
be reluctant to recommence respiration. A transfusion of fresh whole blood
which 1s rich in pseudo-chohnesterase will usually provide the necessary stimulus
for respiration to begm agun The relaxants can also be put nto four distinet
groups 1n terms of duration of action There are those which are ultra short
acting such as succinyl-dicholine (Scoline) which may be used to render intubation
easy, gallamine trniethiodide (Flaxedil) of medium duration, d-tubocurarine
chloride which 1s the standard and laudexium methyl sulphate (Laudolissen)
which last much longer than any

Dosages

The relaxants are not anacsthetics but merely adjuvants to produce relxation
of muscles Thus 1t 1s possible by means of them to maintain a patient under
mtrous oxide and oxygen fully relaxed yet capable of rapid return 1o consciousness
and carly ambulation Many anaesthetists gine a preliminary test dose of 3-5
milbgrams of d-tubocurarine before the main dose, and a normal patent would
still be able to’open the cyes after this amount It must be remembered thit af
ether 1s being used (which atself has a neuromuscular blocking action) less o tubo-
curarine will be required No hard and fast rule of dosage can be given, but most
geniatric patients will be completely relaxed after 15 milligrams of d-tubocurarnine
chlonde It must be noted that some anaesthetists use the relaxants by continuous
drnip, 1n fact Evans and Gray (1953) have used a combination of thiopentone
and gall tricthiodide to narcosts and relaxation, with excellent
results Gray (1954) and lis coll use succinylcholine chloride (Scaline)
—11n 1,000—for the same purpose  However, repeated injections are remirkably
satisfactory provided there 1s access 1o a suitable vern Lorhan (1955) recommends
the use of 15 milligrams of d-tubocurarine mixed with 20 milligrams of a 2 5 per
cent sol of thior yne combined with nitrous oude and oxygen at a flow of
2 and 2 § htres respectrsedy, and the author uses a muxture of 80 aulligrams
of gallamine mixed with 900 milligrams of thiopentone with similar inhalhton
cover Smail intravenous anjections of the mixture are gnven as required

METHODS OF ADMINISTERING ANAESTHETICS

Rectal methods

Paraldehyde 15 useful 1n ordinary healthy young adults by this route, but 1t 1s not
recommended 1 old age unless the dose 15 very matenally decreased to aboul
half a drachm per stone body-weight This leads to uncertainty of action and it
1s not possible to puarantce that the patent will be asleep or that the flid will
not leak out past a poor sphincter ani
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Bromethol (Avertin) 15 much more depressant to the respicatory centre than
paraldehyde and 15 Ikely 10 Yot for too lang past operatively The rectal route
1 not recommended for the genatric patient as contsol of action 15 too uncertain

Intravenous youte

The intravenous foute 1s satisfaciory if the short actng barbitrate thiopentone 1
used 1n small doses and with circumspection  Aflowance must be made for a
possible slowed circulation ime and the fisst injection should not exceed 150
1l grams before pause 1s made 1o note its effects Subsequent increments should

be of the order of 100 miligrams and a maxsmum dose of 400 300 milligrams
should never he errardad Th an PUER . ae

Nerve blocks
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mortality m all forms of anaesthesia was not more than 4 9 per cent Baird (1943)
used spinal blocks 11 9 39 pr cent of his patients and gves an overall mortaity
per 100 anaesthetics as 11 7 per cent in a scries of 461 patients As mentioned
carlier, however, spinal block should be restricted to below the tenth dorsal
segment 1n old people The blood pressure should be mamtuned at reasonable
Tevels, whether 1t 1s maintained by intermittent injections of drugs such as methyl
amphetamine (Methednine) or by a noradrenaline drp (1 in 500 000) 1s at the
discretion of the anaesthetist It must be realized that arteriosclerosts and
hypertenston are definite contra indications to subdural block except 10 those
cases restnicted to saddle block only, for in this instance there should be no fall
of blood pressure It 15 also unwise to admimister a spinal block where there 1s
coronary disease, myocardial nsofficiency, discase of the central neryous system
or syphulis Its use 1s justified perhaps for the difficult surgical approach where an
epidural or other form of nenve block would be impracticable, or n acute pul
monary discase Spinal block has certun disadvantages apart from its effect on
the cardiovascular system, for the mcidence of post spinal hendache vanes from
1 to 10 per cent, and may rarely perstst for a long time It 1s not unknown for neuro-
logical sequelae to develop, such as sixth nerve palsy, and minor degrees of caudr
equina syndrome There are also occastonat tragedies of paraplegta and ascending
myelitis

The writer has used spinal blocks regularly for thirty years and his been
fortunate 1n that no major neurological tragic sequelac have occurred n his
practice, but he has personal knowledge of four nstances hving occurred in
recent years, and this tends to make him extremely careful in decrding to use the
method Thus before using spinal block the anacsthetst should ash himsell the
question  *Will the use of spmal block give certain adsantages to both patient
and surgeon which justify its use, and overwhelmingly outweigh any disadvantages
and nisks of the method?™

Epidural block

This differs from spinal black tn that the analgesic fluid enters 2 tissue space and
does not antermix with spnal flind  Consequently there 15 no “tailing off” 10
percentage of strength of the analgesic as m spinil block This means that the fill
1n blood pressure will not be so profound for an equal herght of anlgesi 15 would
be the case 1n spinai block On the other hand 1115 not 5o casy to controi the herght
of analgesia as with spnal block unless a nylon catheter be introduced into the
emdural space through a Tuohy necdle By this mens 1t 1s possible to introduce
repeated small quantitics of analgesic pracucally at the level of the nenve roots
required, but although this practice f1s much to recommiend 1t there is alu 735 the
risk of sepsis and fracture of the catheter has been known to occur Advancing 1g¢
leads to fibrosis and occlusion of the mtervertchril forimint so shat 1 lesser
quantity of actual analgesic drug 1s required

Paraverichral block
parasertebral block 1s extremely useful, and the techmque 1s not diflicult, but cwre
must be exercised lest an unsntentional subdural tap 1s performed by prercing :‘t_
prolongation of the dura along an emerging nene swith consequent inectton o)
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analgesic flud 1nto the spinal canal Paravertebral block has been recommended asa
method of assessing whether a patent 15 hkely to benefit from a lumbar
sympathectomy

Intercostal block

Tntercostal block at the angle of the r1b (James) can be performed for abdominal
section a5 2o ¢an 2 block 10 the mid axillary line This block 18 easily performed
but there ate certain drawbacks There 35 always some nsk of punctunng the pleura
and even damaging the lung Empyema has oceurred as 2 complication and even
cerebral abscess has been noted but the method should not be condemnsd too
hastily If the block be performed at the angle of the rib, there will be some imparr
men of resprratory function, so that 1t 1s important that careful waich be kept to

avoid anoxta Another drawback to intercostal block 1s that it necessitates multiple
skan punctures

Abdominal field block or subcostal block

Abd 1 field block or sub 1 block as ded by Dodd (1954) does
ot necessitate the same amount of skan punctures as does the intercostal block,
and the method has the advantage of bemg sumple, safe and quick Complete
nlalmnon of the whole abdommnal wall 15 obtamned without any respiratory

and the nsks dant upon the actual needle insertions are

mmumal Jt must be remembered hawever, that with the subcostal and intercostal
blocks the afferent 1mn lean fraee
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Exaluation of methods

It 1s a comparatively easy matter to choose the night technique provided the
anaesthetist bears in mind the fact that old people do not need heavy premedica
tion, and that the method chosen allows the patient to come round quickly and
post-operative sedation to be used with cautton Time does matter when operations
are performed on the elderly Consequently it 1s essential to scleet a method which
will help and not hinder the surgical approach On the other hand it 1s not always
wise to facilitate the surgical approach at the expense of cardiovasculir depression
Urinary output ceases below a systolic blood pressure of 60 mtllimetres of mereury
and serious damage to the renal tubules can occurif this be allowed to persist

Deep surgical anaesthesia with ether or chloroform cannot be considered smtable
for old age, for this encourages early shock. Therefore we really have to consider
the advantages and disadvantages of very light anacsthesia combined witha relrxant
where required, and some form of nerve block combined with slecp induced by thio-
pentone and mantaned with mitrous oxide and oxygen or other combnation of
drugs Since abandoning spinal analgesia for perinco-abdomsnal excisions of the
rectum in favour of nitrous oxide and oxygen with relaxant techmque our mortality
over 168 consecutive cases has been mil This compares very favourably with
6 deaths over 107 cases with the spnal techmque If however there hid not
been adequate blood available for replacement the relaxant techmque might have
shown very different results The writer 1s reminded of two patients who under-
went a perineo-abdoranal excision of the rectum by the relaxant technigue, one old
gentleman of 83 years and a lady who admitted to 80 years, both of them made an
unminterrupted recovety and walked out of hospital These are not tsolated cases,
but they were given adequate blood replacement on the table during the operation
and antibiotic cover afterwards These paticnts admittedly had the benefit of blood,
antibiotics, and highly shalled surgery which nreant that the duration of operahon
was under an hour and a half Cyclopropanc tends to increase hemorchage and 1s
perhaps unwise where there 1s sersous cardiae discase, its great attraciion 1s that
there 1s a high oxygen content and a quiet respiration Nerve block 1s advantigeous
1n that respiration need not be impatred However, when all1s considered, the more
experienced the anacsthetist the greater 1s the chance of the patrent’s sunvival

SUGGISTID TECHNIQUES FOR PARTICULAR OPf RATIONS

Intestinal obstruction

The usual precautions of induction on a tlung table with sucker at hand must be
observed 1f the patient has been obstructed for days rather than hours, the dehydra-
t1on and collapse must be dealt with by ntrasenous glucose and saline Premedica-
tion should consist of atropine, 1/100 grun This should be followcd by the passage
of a Ryle’s tube (usually considered too narrow a tumen) into the stomtch
Antettor intercostal bloch at the mid-axillary line wull prosve very effectise and will
not tnterfere with intercostal movement 1 per cent or 1 5 per cent hignocane
(Xylocane) or 11 1,000 amethocatne hydrochlonde, 3-$, millitres, n the lower
¢ intercostal spaces, will give adequate analgesit and relation, particularly of
hyaluromdase (1,000 Benger units) has been added to the solution 1o md spread
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The writer does niot recommend spmal or even eprdural block as there wil almost
certamly be a lowered blood pressure Subcostal block 15 not an esy technique
where the abdomen 15 distended However, the relaxant techmque can be used but
certam precautions must be obsenved Rapid snfubation will be necessary, and
consequently after having sucked the Ryle’s tube dry the table should be tilted
shghtly with the head up Intubation with a cuffed tube follows induction with
200-250 mll of P drately followed by hol
chlonide (Scolmne) 50 mul} or gall triethiodide (Flaxedil), 60 milligrams,

! ly M: may be with cycl ygen and further doses

of gallamine, or with mitrous owtde and oxygen with trichloroethylene or even
mimral ether

Fractured neck of fernur; Smuth-Pefersen pin

Tn this op the necessary prel y traction can cause shock and for this
reason, seme anaesthetists recommend the use of a subdural or eprdural block to
prevent flas The wnter, however, prefers to avoid this form of analgesia and use
:;e more stmple tech of modified m dication with slow induction with

Gpentone to a maxtmum dose of 300 or possibly 400 milligrams followed by
nl!ﬂ;us«)\lde and oxygen to which \{ hylene vapour 1s added
:"”}Sl:;': l”“lf}l‘mm?!f)’ manipulation and skin mcision has been made The trichloro~
P ul; 'h:n s;mt off and the anaesthesia 15 continued with nitrous oxide and
10 e e‘;xr of’ ;:13 operation Some patients benefit with small increments of
Yespatory 6 esI"~’fll ine at intervals, intravenously Pethidine 1s not such a
mmmspecnoe:’fgi:g ;s‘ m;rphme or papaveretum, but 1t must be used with
becven tonger e ;\u it ehec! 13 not seen for some two or three minutes and may

patient has a slowed circulation time However, the wnter has

found (hat elder),
)y patients stand thus operation remarkably well watl
214 the octogenaran: P rkably well with ths technique

TABLE. XX1T
MORTALITY FRoM PROSTATECTOMY
(S0 cases (75-85 years) 10 per cent mortality)

————————

e Mortalty
N
% i i
b H N
8 :
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I 1 Nil
fy ! Nt
~.LJ‘ 2 1w
—
l 3 ] 3

Dote OFF
pacients m the above group over 80 6 made good tecovenes.
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ANAESTHESIA FOR THE ELDERLY

The wniter has uscd the technique of very hight narcosis, coupled with epidural
block consisting of 20 mullilitres of a mixture consisting of equal parts of 2 per cent
Xylocame and 1t 600 Nupcrcatne, This usually works well, but for those who
prefer the spmal block to epidural block, 1 millthtre of heavy Nupercamne at the
third lumbar mterspace, with the patient sitting up will be found adequate, or, i a
shorter duration of analgesta 1s desied, | millilitre of 5 per cent Xylocame n § per
cent glucose will prove excellent Cyclopropane tends to cause undue hiemorrhage
and the patient may nced a blood transfusion n the post-operative peniod if ths be
used

Prostatectomy

Patients for this operation arc usually poor nisk cases, they are often emphy-
sematous, may have some degree of cardiac failure, and may have an fected
urine and damaged hidney Even so, the judicious use of a nerve bloch, be 1t
subdural or epidural (provided it be limtted 1n height to TI0 or 12) with hght
covering *‘sleep*’ narcosis, can show a very good record (Jacobs, 1949) In 50 cases
between 75 and 85 years of age there was a 10 per cent mortahty, but of 7 patrents
over 80, 6 made a good recovery The oldest patient was 92 and he had a trans-
urethral rescetion performed, the next 1 age was 90 and he had a transvesical
prostatectomy The first one 15 ahive and well three years afterwards and the htter
1s alwve and well just one year afterwards

TABLL \\IV
CauseE of DFATIE AFTER PROSTATECTOMY

t
Case ho Age ; B hen occurred Remarks

1 76 4th day 1 ibniflaton and myocarduil fadure

2 75 tith day Persistent  post operatise hypotension and
recurrence of former mental distuchance

3 78 10th day Pontine haemorrhige

4 78 9th day Sudden coronary attack

5 80 5 hours Post operative shock

Cardiovasculir and cerebra! disturbance s were the man causes of death

The anaesthetist, Dr Alex Forrester, has however, changed ins techmque from
spmal to general anacsthesin and finds the mortality figures unchanged This
suggests agun the triumph of the man over the method The wnter has expenience
of clderly piuents for prostatectomy n the genito-unaary service of the Royl
Masomic Hospital and has developed a techmique of limited epiduraf anafgesin In
this mstance equal parts of 2 per cent hignocame (Aylocane) and § m 600 Nuper-
cane are used as an epidural block  20-25 millilitres of the muxture are used and
injection 1s made in the third lumbar interspace This hats the hetght of block to
the 10th dorsal segment Slecp 15 mauntuncd with mitrous aude-oxypen after
thiopentone induction The retro-pubic operation 1s performed which his the
advantage of being quich and hremostasis 1s castly mauntained Admittedly, the old
Freyer operation 1s quicker, but hacmorrhage 1s greater and not so easily controlled

268



POST-OPERATIVE CARE

The of hrat p with the diathermic cawiery ;;
& foll with an
rformed Wih mtrous exde oxygen p
{:e patients are 1n excellent condinon at the end Sometimes, however, baemorrhage
can be qune connderatie, W which case blood transfuston may be given with
advantage

Haemonhors
Qperations for ha¢morthords may be performed under a combination of infenor
‘haemorrhordal nerve block With mimmal th to

(Evans, 1954)

TProlapse of rectum

A thierseh operation for prolapse 18 easily performed under minmal thio-
pentone

Amputation of the lower Imb

The eldesly patient with astenosclerosis, especially if suffering from diabetes
sith gangrene of the lower extremutres, shauld have the diabetes controlied
sufficiently to rnd the yrine of acetone bodtes If the patient be 1 extrenus, the hmb
may be amputated by surrounding 1t with crushed ice for some two hours pre-
aperatively Tiuts 15 2 messy procedure but s quite feasible and the imb can be
teduced 10 temperatyre sufficiently, even without the use of 2 tournsques which may
be madwisable m view of the ar 1t 15, however, possible to produce
quite & good local anal; by imjectmg sub ly in a ring around the site of
incistort and making deep 1njections radiatly at nieht anolec tn sha hn o T

e - k
fo
POST QP!
Ambulation OPERATIVE CARE

Eally movement of the legs with active exercises te mact dAae o ts .

suggests that sudden termi
Previous exereise may incre
tha »

Intravenous, infusions
m:\rv':&_lr\(’ﬁom actuat blood replacement 1ntravenn e of
oed
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ey sul Uns purpose EL
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ANAESTHESIA FOR THE ELDELRLY

The writer has used the technique of very hght narcosts, coupled with epdural
block consisting of 20 milltlitres of a mixture consisting of equal parts of 2 per cent
Xylocamne and 1 1n 600 Nupercane This usually works well, but for thase whe
prefer the spinal block to epidural block, 1 mullihitre of heavy Nupercaine at the
third lumbar interspace, with the patient sitting up wall be found adequate, or, if a
shorter duration of analgesi1is desired, T millilitee of 5 per cent X3 locamne i § per
cent glucose will prove excetlent Cyclopropanc tends to cause undue haemorrhage
and the patient may need a blood transfusion n the post-operative period tf this be
used,

Prostatectomy

Patients for this operation are usually poor nisk cases, they arc often emphy-
sematous, may have some degree of cardiac farlure, and may hne an infected
urine and damaged kidacy Esen so, the judicious usc of a nerve block, be
subdural or eprdural (provided 1t be limited 1n height to TI0 or 12) with hght
covening *'slecp’ narcoss, can show a very good record (Jacabs, 1949) In 50 c1ses
between 75 and 85 years of age there was a 10 per cent mortaluy, but of 7 patents
over 80, 6 made a good recovery The oldest pitient was 92 and he had a trans-
urcthral resectton performed, the next in age was 90 and he had a transvesicat
prostatectomy The first one 15 alive and well three years afterwards and the Itter
1s alive and well just one year afterwards

TADBLL \\IV
CAUSF OF DFATH AFTIR PROSTATICTOMY

Caeho | dee W hen accurred Remarke

1 76 4th dy Fibritliion and myocardial future

2 75 1th day Persistent post-operatine hypotension and
recurrence of former mental disturbance

3 78 10tk day Pontine hiemorrhage

4 78 9th day Sudden coronary itk

5 80 5 hours Post operative shok

Card 1ar and cercbral disturbance s were the masn causes of death

The anacsthetist, Dr Alex Forrester, has however, changed tus technique from
spinal to gencra) anacsthes:a and finds the mortalty figures unchanged This
suggests agmn the triumph of the man over the method The wniter has cxpenienee
of clderly patients for prostatcctomy m the genito-urinary service of the Roy1l
Masonic Hospital and has developed a technique of imited epidural anilgess In
this instance equal parts of 2 per cent hignocatne (Zylocaine) and 1 1n 600 Nupes-
caine are used as an epidural block  20-25 muthiitres of the mixture are used and
mnjection 1s made n the third lumbar interspree. Thes himats the height of black to
the 10th dorsal segment Slecp 15 muntamed wath anrous oude-0vygen afier
thiopentone induction The retro-pubic operation 1 performed which has ll;;
advantage of being quick and haemostasss is easily muntamed Admottedly, ﬂ\cnod
Freyeroperationss quicker, but haemorrhage 1s greater and not so casily controllc
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MENTAL CHANGES

gastrectomy, he was given a further injectron of cortisone, 100 miliigrams and in spite
of a yormt on the table necessitating tracheal toilet, he made a rapid and uninterrupted
recovery

MENTAL CHANGES

We tend to lve longer nowadays and consequently surgeons find more people
coming under ther care who have passed the three score years apd ten,
and some who have passed the four-score mark Afthough old chronologically
they may be younger phystologically than some of therr sixty-year old companions
All too frequently, however, they have expenienced the *‘buffets of outrageous

Fame at ant
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ANAESTHESIA FOR THE ELDERLY

holds that 1f the venous pressure remains below 100 millimetres of water there 15
Iittle danger of overloading the circulation

Pulmonary complications

Pulmonary complications are mimmuzed by careful pre-operative phy stothetapy,
and if infection be present steps should be taken to discover to what antibiotic the
organisms are sensttive so that cover may be provided and continued dunng the
post-operative period Decep breathing coupled with percussion assistance by the
physiotherapist who helps the patient to cough can be most helpful Carbon
dioide 1nhalation 1s useful to make deep respiration possible where pain and
apprehension are acting as inhibitors There 1s some evidence that detergent
acrosols such as Alevaire may help in loosening bronctnal mucus by reducing
surface tension, but they should not be used 1f the patent 1s unable to cough
Intrasenous nikethamide (3 millilitres) may be grven te encourage coughing to
distodge a mucus plug Bronchoscopy for this purpose should be as a last resort as
1t 1s apt to prove a most distressing cxperience for the panient

Pain reliel

Morphine 1s not advisable as a routtne, and should be restricted to one injection
of § 1o § grain maxumum_ Any further requirements should be met wath ingection of
pethidine (Demerol), S0to 75 milligrams  This 1s not so depressant to the respiratory
centre as morphine, docs not cause sieep, and 1s a bronchodilator tending (o dry up
sccretion Oral tab codesn co (Vegamin, Codis) 1s frequently all that the pitent
requirtes after the first few hours

Cardiovascular system

Coronary occluston may occur quite suddenly after operation and may prove
fatal Circulatory collapse needs energetic treatment with wshaltion of oxygen,
blood replacement direct into the artenl system 1f need be for haemorrhage,
coupled with respiratory stimulants such as nikethamide to aid venous return
Adrenaline or noradrenaline may be gnen as an intravenous dnp 1o obian
pentpheral vascular constricuion, but there must be adequate arculiting Md
otherwise the procedure 1s tike flogging the tired horse {(Fyans, 1949

Cardiovascular collapse can occur wn the early post-operative period 1 those
patients who have been receiving cortisonce or ACTH and 1 duc to depressed
adrenal cortical function Slocumb and Lundy (1952) recommend the use of 100 to
200 mihgrams of cortisone intramuscularly datly for 1wo or three days before
surgery and continued for the same pertod post-operatively Indeed the use of
coruisone acctate, 100 mulligrams, tntramuscularly his proved of dramaue hetpin
the treatment of shoch

One case was that of a 73 year old male with a bleeding duodenal uler who showed
no improsement alter three pints of blood At this stage he was cold clammiy and
disonentated The blood pressure (systolic) was 80 muilhimetre of mercury and hus pubse
was 136 per munute Cortisonc acetate, (00 mulligrams intramuscularly was goven, ’;"l’
two hours later he was mentally normal with a warm dry and ik slan o After

-
22



GENERAL PRINCIPLES

Drugs
The v of ass ity pnf s e A B GRS o
man’
found in younger 25> BIOLS (S-'Ay.‘ ‘..9 - \,. :umknhtm and excretion Chrome
tead
o the
stinal
rtant
factor 1f any ahimentary abpormality 15 present
“A(:\\%msw.{:mm astenal disease of some degree 15 snewitably p::esc‘lzt 10 the elderly

PR

whenever the parenchyma of an organ has been extensively deranged Py Yeauclion
of its bioad supply the response to drug therapy tends to e disapporaiiag

Karcotre and depressant drugs

Farticular care must be taken 1n the use of narcotic and depressant drogs v
chose over 60 years of age Such patients are readily disturbed by doses of these
agents which 1n younger people would have only a muld sedative effect Speaial

- () rerr

tate m the body must always be remembered Uplonard reactions are also seen
sometimes when cerebral stimulants, such as atropme, are admunistered It 1s clear
(hat drugs acting on the nervous system should be avoided whenever possible
i elderly people and when essential they should be used with caution and
m lower doses than mn healthy young advlts Indeed, this applies to the use
of almost all drugs, becawse the radge of adaptation of old patients 15 imuted and
they are particularly antolerant of any excess dosage

Effect of recent advances

Recent advances 1n treatment have u<ually benefited all age groups and 1t 1s
difficult 1o select those which aze of special importance 1 gensatnics There can,

‘howeser, be litile dowbt that she of ch | and antib
drugs has prealy increased the chance of survival in old age Recovery from pneu-
monu i followed by 2 slow deatht from progressive degeneration of the cardo-
‘aseulat system Bt even here new advinces in the study of the pathogenests and
Preventive treatment of atheroma of the coronary artenes and 1ts complications
are bfmg made Indeed, there are few systems in the body pot affected by the
Introductio ol 5 Tresltmethod of However, new drugs with powerfa)
1 one must be fully
ge}&ll the expectation
therr toxic actions
Wl::‘quxtc tmpossible to survey bncﬂyzll;e swhole subject of treatment in old age,
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CHAPTER 12

THERAPEUTICS IN THE ELDERLY
G M Wison

GENERAL PRINCIPLES

THE PRINCIPLES of the treatment of discase are 1n most respects not modified by
the age of the patient Accurate diagnosts and good clinieal judgement are always
essential prerequisites Nevertheless, the care of elderly patents often calls for
greater skill and attention on the part of the doctor than the management of
similar diseases in the healthy young adult In the latter there 1s a strong natural
tendency towards recovery, the bodily processes have an immense power of

laptatton to changing cir and the presence of multiple diseases 15
unusual On the other hand, in the elderly there 1s a progressive loss of rapid
response to abnormal d d tve d affecting several organs

frequently coexist and the main hope of therapy 1s often to amehorate a chronic
disability rather than to effect a permanent cure It 1s tmportant for the physicran
to appreciate these lnmtations of therapeutics Much needless distress can be
caused to elderly patients by drastic and njudicrous mnvestigation and treatment
The essential atm should be to restore and mantain the functionat capacity of the
patient as a whole rather than to concentrate on pathological lesions which are
frequently srreversible

In hospital

Visits

In the general management of elderly patients there are certam pomts that
require spectal emphasis Old people in general dread visiting and entering hospital
A wvisit, even to an out-patient department, however courteous and efficient the
staff may be, represents a considerable upheaval in their dardly routine Warting
for ambulances and traing round special departments for radiological and
laboratory nvestigations are espectally tirtng and may leave them completely
exhausted Therefore, the necessity for a hospital vistt should always be carefully
considered and justified tn each case

Adnussion 10 hospiial
Admusston to hospital Iikewise often has a deletersous effect The elderly patient
does not adapt himself readily to the strange surroundings Mental conft and
restlessness may occur during the first few days in the ward and these may lead to
2 deterioraton rather than to an improvement in general health, whatever the
effect of treatment may be on a local disease process
N 272




GENERAL PRINCIPLES
Dr’:'i‘ hon of drugs 1n eldetly people may sometinmes differ from that which 1s
achon o
four‘; 10 younges Age groups (Safier, 1952) Tn many cases thus 15 hot dzghlro alr;
alterzd ussue respense but 1o &ifl [ and i ‘;n d
renal disease, s0 common 1 the old, may diminssh the rate of excretion an c:;]
to accumulaton 1 tbe body and 1 y l’:\gh bload On the

£ o tha mactrantpchingt

whenexer the parenchyma of an organ has been extensively deranged by reduchion
of 1t blood supply the response to drug therapy tends to be disappointing

Mareotic and depressant drugs

Parhicular care must be taken in the use of narcotic and depressant drugs m
those oser 60 years of age Such patients are readily disturbed by doses of these

“mente v hoab -

© wy wwsw awwdys ve remembered Datoward reactions are also seen
whea cerebral I such as atropiae, are admumstered Tt s elear
that drugs acting on the nervous system should be avosded whenever possible
i elderly people and when essental they should be used with cauhion and
in Jower doses than sn healthy young adutts Tndeed, this applies to the use

of almost all drugs, because the tange of adagtation of old patients 15 limited and
they are particularly itolerant of any excess dosage

Effect of recent acdvances

Recent advances in treatment have usial

ity benefited all age groups and st 1s
difficult fo select those which are af special Imnoftance 1o eamnr i
howere Wt

drugst
monis.
vascular system But e
Preventive treatment ¢
artob;mg made Tnde
fatcoduction of some f uuily 130w
“w ver, new drugs with powerft

Eza’r’:na:olaglcal aclions aways bring new dangers of which one mustpl{;e fu\l\x)lv
e(gh{‘:'?‘ A;xhuugh these remedies bave 1 general prolonged the expectation

Py “q&:\glduﬂbﬁs:s they may drastieally shorten 1t by therr towe actions
—_— posnible to survey bncﬂ); ;\;: whole subject of treatment 1n old age,



THERAPEUTICS IN THE ELDERLY

but with these points 1n view certain topics have been selected to illustrate some
recent trends 1n geniatric therapeutics

CONTROL OF INFECTION BY SULPHONAMIDES AND ANTIBIOTICS

The general principles of the use of antibactenial substances reman the same m
the elderly as 1n any other age group The common mvading orgamsms are similar
at all ages and the action of the chemotherapeutic agents aganst the parasttes 1s
not modified by the age of the host The changes in the tissues n the ageing process
may to a certain extent mod:fy the ability to resist infections The atrophy of the
Iymphoid tissue, spleen and reticulo-endothelial system may diminssh the capacity
for antibody production Many of the endocrine glands are intimately concerned
with the metabolic response to infectton and mjury, and 1n old age there 1s evidence
that this reaction 1s less vigorous than 1n younger age groups (Moore and Ball,
1952) Animpatred state of nutrition likewse diminishes the resistance to tnfection
If these factors are mn addition associated with chronsc disease the response 15
still further impaired Indeed, this relattve lack of reaction 15 one of the character-
1stics of infections or surgical operations n the elderly The constitutional effects
of even an extensive pneumoma may scarcely be observed, leading to difficulties
1n recogmtion of the condition and 1n assessing the result of treatment

An appreciation of the toxic and undesirable effects of sulphonamides and
antibiotics 1s of particular importance Their appearance may greatly increase the
gravity of any infectious iliness and may consutute a real danger to life These
complications have been described recently in considerable detail (Hussar and
Holley, 1954, von Oettingen, 1955), and are of specral significance 1n genatrie
therapentics

Allergic and sensitization reactions

There can be few 1n the Western World who attamn adult hife without having
recetved pericillin in some form The use of antibiotics has expanded at an enor-
mous rate and this 1s naturally associated with an increased ncrdence of senst-
tization reactions Furthermore, particularly m the case of pemcillin, not only 1s
the use more widespread, but the dosage 1s also being greatly mncreased The
enhanced tissue concentrations produced in this way may further increase the
habihity to undesirable reactions (Lehr, 1955)

Cutaneous eruptions
Cutancous eruptions may develop with all types of chemotherapeutic substances
They are fairly common after sulphonamides, pemcillin and streptomycin but
are rarely seen after the tetracyclines and chloramphemcol They are usually
mild and subside rapidly on discontinumng the medication Rarely, they may be
severe and even progress to an exfohative dermatitis Before any of these agents
35 given 1t 1s always a wise precaution to enquire about any previous admimstration
and assocrated skin rashes or untoward effects Serious anaphylactoid reactions

particularly following pemecillin and 1t 1s probable

more commonly,
are occurng (] 1955 ;

that nearly one third are fatal (Hussar and Holley, 1954, von Oettingen,

Calvert and Smuth, 1955)
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CONTROL OF INFECTION BY SULPHONAMIDES AND ANTIBIOTICS

Drug fever

Drug feves 1s frequently sten in the elderly Though n stself probably not of
great importance, it 1s always a warning to 1ook for other more serious complica-
nons such as granulocytopema It may lead to vnnecessanly prolonged cowrses
of and d dosage 10 the ken behef that the mfech?n 112\‘l

1

ot been brought under control and large in) are ¥
:‘ﬂ the e;‘derly a%nd poorly nounished and of course inerease the hability to further
complications

Ingury to bone marrow caused by chloramphenicol

Cht 15 the only which may at all commonly cause injury
10 the bone marrow Numerous cases of aplastic anaemia have now been recorded
followng its use (Lews and his colfeagues, 1952) There 1s some evidence that the
aplasia results from sensitization of the patient, as a short ymhal course 15 usually
well tolerated and troudle only occurs when a second course 1s given Occasionally
aplasta may be caused by an exsting hypersensiivity and only a few deses of 2
first course prectpitate the condiion (von Oettingen 1955) However, this 15
uncommon and 1t 1s clear that the greatest danger anses from prolonged admni-
stration and repeated courses A high proportion of cases of aplastic anaemia
caused m this way are fatal This antibiotic should accordingly be reserved for
the treatment of typhoud fever, where 1t 15 undoubtedly the most effective agent,
and should not be used 1n other conditions, particularly when other agents are
avatlable In elderly people chranic and recurrent mfections are common and 1
\hem the greatest danger arises as the nature of previons medication may not
be readily ascertained and another “'first course” may be preseribed by oversight

Almentary disturbonces

Nausea vomiting and diarthoea are ot Unpamman afias o
of cettaim antibioncs, espeaally ¢

of debilitated patient these may
drrerhaes 1

of .
ot -
e
v om e ouy disU OUT With the
they are used in tha e~ . ]

» 1€ precise mechanism

of 1 -
b mcs.:‘r with changes m the
- puss v Qlectve absdrpuion of viaming
The effect of anubotics on imestinal bacteria 15 of considerable 1mportance
stnee undewrable effects are readgly produced b; ) of the
§\;xo“;j\h of certain types of bactesss sesident i the intestings  An 1nvasion by

tbiotic registant  siramns, particulatly  staphylococer may produce se

feactions (Brodie, Jameson, and Sommar 1a saer > - vere
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.
athers, partieularly of
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THERAPEUTICS IN THE ELDERLY

prolonged adminstration of any antibiotic Infections with Candida albcans
are particularly common 1 such circumstances and may cause much distress or
even death (Brown and his colleagues, 1953, Caplan, 1955)

In general, 1t 15 clear that suppression of the normal bacterial imhabuitants of
the intestinal tract may be followed by secondary nfections which are occastonally
of greater severity than the ongmal disease The development of complications
of this type can be serious 1 the elderly and this possibility should be ¢ b
whenever long courses of the broad spectrum antibiotics arc given

q
ed

Renal lesions

Renal lesions arc not commonly seen after antibiotie therapy They develop
mostly n those with some pre-existing tmpairment of kidney function and are
scen usually after the use of the more recently introduced antibiotics such as
bacitracin, neomycin and polymyxin B The danger from sulphonamides as a
result of crystal formation 1n the renal tubules 1s well recognized The elderly are
often unwilling to consume large quantities of flurd and there may be difficulty
1 administering adequate amounts of alkalimzing salts of sodium and potassium
to those with cardrovascular and renal disease The mtroduction of triple mixtures
of sulphonamides has, however, reduced the danger (Lchr, 1947, 1950, 1953)
though 1t 1s doubtful whether they now have much advantage over the more
recently introduced compounds such as sulphadimudine Sulphonanudes can be
used with safety even 1n advanced age but naturally 1n the presence of obviously
reduced renal excretory capacity the dose must be modified and a careful check
maintained on the blood concentration

General principles

Certamn general principles emerge from deration of the phications that
may arise as a result of antibiotic therapy In the first place antibiotics should not
be used unnecessarily 1n the treatment of minor wifections and of conditions tn
which no response may reasonably be anticipated Secondly, tn using the broad
spectrum antibiotics the mimmum effective therapeutic dose should be used
so that irritation of the intestinal mucosa and the likelihood of over-growth of
resistant orgamisms may be avoided as far as possible Thirdly, elderly patients
must be closely observed for the emergence of toxic reactions as their ability to
withstand them 1s in general less than that of young adults In particular, of definite
diarrhoca develops on or after the third day of antibiotic treatment, further oral
treatment should not,be given This 1s of especial importance (f there 1s an invasion
of resistant staphylococct  Other antibiotics, such as crythromyein, may be used
but strains resistant to all the newer antibiotics are already appe ining (Bryer, 1955)

Resprratory and urinary Infe are ly cd tn the clderly
They are ofien chrome i nature and the bactenal flora mixed and difficult to
cradicate They accordingly call for special consideration |

CHEMOTHERAPY OF URINARY TRACT INTECTIONS

The response to treatment of urinary infections 1s on the whole disippointing

While an acute attack by a specific organism 1n the young adult with no anatomical

abnormalty can frequently be quickly and permancatly cured, the posttion 1s
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CHEMOTHERAPY OF URINARY TRACT INFECTIONS

very different 1n the aged (O Conor and Rhoads, 1953) Tnthem there ?recz;cm’:go?’l‘)e!
assoated abnormaliiies and obstructing fesrons o the urm:u‘y1 r; a he
feckion 1 deep-seated and chrome ‘The correction of aratomica ;1 norm:;t il :
must be undertaken whenever possible A search must also be made for cond mnd
seducing the general resistance of the pal\em;i s[uch as dxalx:;es :‘neklhms a:m
s anacmiz The g and 1ts seo: y p

ﬁxd“:‘:r‘\?l‘tlnoucs must be determmed by culture of the unne Tsolation of the species
15 no longer sufficient as the resistance of an orgamism vanes greatly There ss
fortunately usually a close relationshup between the i vifro senswwty and the
result of herefore the p plion of phrop 1 and
polentialiy dangerous substances may be avouded Eberthella colt a“,d S’lap/l} o~
coceus aureys aré the unnary p Bbutn

strasns of Proteus, Pseudontonas and Enterococcus are frequently encountered,
often n combmation These comphicated, chronic and mixed mfections are difficult
1 canteol and resmfection and relapse rates are high (Garrod, Shooter, and
Curwen, 1954, Kass, 1935) It 1s important to draw attention to the gh rate

of imfertinn cana aFton - 1o

v vy
In acme wfections sulphonamdes are effective aganst most of the common
usative Tn mild nfe }

T ly small doses (0 § gramme six-
hourly) of any of the ly used sulph des are suffi In severe

wlections, especially those with tenal mvolvement, full doses are indicated
Mixtures of sulphonamides, as already deseribed, have advantages with regard to
solubility 1 the unine when these tigher bload and tssue concentrations are
desired Penioathin may be used aganst certain gram-positive orgawsms, and also
agamst proteus infections in which there s 2 igh proportion of the Profeus
mirahilis stran (Potee Wright, and Finland, 1954} Streptomycmn 1s most active
tnan aikaline urne and sodwm bicatbonste or aitrate should be gven 20
Keep the pi as near 8 O as posssble The emergence of resistant organisms
is common tapid and usually complete with this antibioic and 1s pse should
not normally exceed four or fire days The troad spectrum antibioncs should,
n general be reserved for snf not responding ta other tn acute
lr;fecuons and exacerbations, a period of rest 1 bed may be essential bur this
shou\d e as brief as possible 1n view of the danger of the development of venous
tromboses 1 the tower himbs Dehydration 18 often present durng the acute
stage and must be by gving ad Ruds, bly b hoof
a1 all possible N ’ ¥ by mouth ¢

mil :{.:i'a.s". e Mﬁ;med that the treatment of Chrame uninary tract wfections in

“mpmc:xr;: ﬂx; :{;Lr:::amradnory mn many cases It 1s refauvely easy to procure
n and negative cul

“;rmm«m piby ity 2 ultures at the end of a course of treatment

p to these patients, parhiculart
acute nfecions and exaeesbao, et T ol of
ns, but mare fundamental knon
Tequired befote therapy can be established on a more rehable ba\;.l!:dge 15 seaty
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THERAPEUTICS IN THE ELDERLY

MANAGEMENT OF URINARY INCONTINENCE
Causation

Inability to control the passage of urine 1s common and 1s a matter of great import
ance as 1t 1s one of the chief factors n fimiting the possibality of care of the elderly
at home Local abnormalities 1n the urinary tract and nfections should be treated
but they are not usually the principal causes of the development of incontinence,
though they may aggravate the condition Over activity of the nearomuscular
mechanism rather than weakness of the vesical sphincter 1s the main cause
of incontinence (Wilson, 1948) Commonly the general state of the patient
1s of more importance than the urnnary system i its treatment Impured
cortical control of the bladder reflexes may be due to disease of the nervous
system, frequently atherosclerotic in origin An mpairment of mental state due
to any cause may have a similar effect Failure to mhibit bladder reflexes may be
transtent as in the pertod immediately after a cerebrovascular accident or during
a febrile illness, and subsequently partial or complete recovery may ensue
Emotional disturbances are often important Incontinence frequently develops
after a change of surroundings or an introduction to unfamuliar circumstances
Many of these factors may work 1n conjunction

Treatment
Encouragement of self confidence

In the treatment of incontinence any underlying factors both general and
local, must be corrected as far as possible It 1s of considerable importance to
get the patient out of bed during the day ttme This helps to restore his
self confidence which 1s the basis of successful treatment If he can be made to
walk unaided so that he can attend to his personal needs this may effect 1 cure
1 many cases Encouragement 15 of great importance He should be praised for
his successes rather than chided for his fairlures He should be taught to empty
Tus bladder regularly throughout the day and to restrict flud intake during the
afternoon and evening 1if there 15 mcontinence at might If the patient 1s necessanly
confined to bed a urinal or bed pan must be readily avatlable

Drugs

Drugs afford little assistance but sympathomimetic agents, such as ephedrine,
are often recommended Their prescription can in no way take the place of detuled
superviston and personal encouragement Cystometry 1s uscful in many c1ses and
function often improves as a result of gradual distension of the bladder with Rurd
and redevelopment of the inhibitory reflexes (Wilson, 1948)

Incurable imcontinence

Men —However, there remamn a large number of paticnts who are icurable,
but much may be done to alleviate therr discomfort and assist them to lexd normal
fves Various apphances of the rubber bag type can be worn comfortbly fby
ambulant men although 1t 1s snadvisible to nitrite therr use 1n any patients lor
whom there 15 a hope of cure The wearer finds 1t easter to continue using the big
than to make the effort required to regamn control of his bldder Men who are
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RESPIRATORY INFECTIONS

bed ndden may keep 2 glass urmal permanently in posiion This 15 easily cleaned
aad dismfected and the chill of the glass can be avorded by cosenng the article
with an old sock
T omen —The problem of persistent incontinence 1 wamen 1s far more difficult
10 sohe The constant smell of unine 15 most distressing to the patient and her
knowledge of 1ts offensiveness frequently makes her a social outeast The skin
of the pertneum and the mner sides of the thighs usually becomes exconated,
which makes walking painful This can be alleviated, and to some extent prevented,
by the liberat use of a soft owtment on the parts exposed to the urine Most
ppl for female are f2 y, but a fairly comfortable
and refatnely cheap method may be found by the use of cellulose wadding An
outer covering of old sheet or similar material, which may be washed and used
agam 1s made on the envelope principle, and mside this 1s placed a triple layer of
ceffulose waddimg The pad 1s worn fastened on to a samtary belt A strip of plastic
or rubber sheet about 10 centimetres mn width 1s worn over the outer surface of
the pad which can then be changed as frequently as necessary A thicker layer of
wadding 1s tequired at mght The same effect can be achieved at greater expease
By the use of matermty sansfary 1owels with 2 simlar plastic outer covenng

RESPIRATORY INFECTIONS

of acute resp y 1nfe such as 1
[;ne\zmuma 15 no different from that 1n other age groups and calls for no special
dcmmem The general management of an old patient with this type of infection

emands specal care, the principles of which have already been descnbed
Chronte bronchetis and bronchrectasis

Chronic bronchstis and bronck

T are fi n Iate

Z:‘\.\ft tg“th sufiening and il health, as has been described 1n Ch’ e

apter 7 The use
s 1 their doatt
hasberoma . v o1 15 of iNtergst (Onnra Ahean ~ 1
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C’Z;'hre ;/‘ prophy lactic agent
¢ chorce of
10 the pancy o?r;p\};’;];lmc 3geat rases many difficultres, particularly with regard
10%c reacnons Lo ! 0 by drug resstant organisms and the development of
Srains are seducy cgm:éln open communty, the chances of developing resistant
nations of pemscallin with sulphoramde triple mixtures
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THERAPEUTICS IN THE ELDERLY

have been advocated by Lehr (1955) for this type of prophylaxis The chief advan-
tages of this combination are stated to be that upper resprratory infections are
generally due to a mixed flora, including Streprococeus haemoly ticus, Streptococcus
viridans, Staphylococcus aurcus, Newsscria, diphtheraids and  pneumococeus, all
of which are sensitive to sulphonamudes and pemcilin These two substances
may be synergistic 1n action (Daly, 1954) On the other hand, McVay and Sprunt
(1953) preferred a broad spectrum antibiotic and used 0+25 gramme of chlor-
tetracycline twice a day Helm and lus associates (1954) chose oxytetracycline
It 1s possible that the newer preparation, tetracychne, which 1s stated to be
equally effective, but less toxic, may turn out to be more surtable for prolonged
therapy (Finland and his colleagues, 1954) It 1s clear that the prophylactic usc of
these agents does offer some opportunity of lesseming the disability caused by
chronic bronchitis and bronchiectasis. Before the value of this type of prophylaxis
can be fully assessed, more carefully controlled therapeutic trials are required
Without doubt more knowledge of the causation of the relapses 1s an essentil
prehminary to establishing the therapy of chronic respiratory diseases on a firmer
and more certam basis

Palmonary tuberculosis

Pulmonary tuberculosis 1s often overlooked, particularly i the elderly male,
1n whom 1t 1s a relatively common condition It 1s important to recognize and treat
the condition n order to preserve the health of contacts Collapsc therapy and
surgical treatment are not usually advisable i this age group as the disease 18
generally associated with much fibrosis and emphysema Chemotherapy docs not
often lead to any spectacular change 1n radiological appearances but may rid the
sputum of tubercle bacil and lead to some clinical improvement Streptomycin
should be administered 1n small doses such as 1 gramme thrice weekly becuse
the elderly are more prone to develop vestibular disturbances than younger
people This should be combined with either parg-amunosalicylic acid, 10-20
grammes a day i divided doses, or iso-nicotinic actd hydrazide, 100 mitligrams
twice dmly The latter 1s less hkely to cause side effects i the elderly Treatment
must be prolonged and the vartous combinations may be alternated in three-monthly
courses Strict attention must be paid to personal hygicne and the disposal of
sputum 1 order to avoid spreading the disease as so many of these old patients
are now treated at home They should avoid conung mto contact with cluldren
and B C G. vaccmation should be carried out wn the famly where indicated

CARDIOVASCULAR DISLCASES

The tmportance of atheromatous changes tn the arteries as a cause of morbidity
1 the elderly requires no claboratton and much recent rescarch has been drrected
to a study of the factors of age and sex 1n the development of this form of artennt
disease (Peel, 1955) The association of a disturbance of hpid metabolism with
caronary atherosclerosis and myocardr] mfaretion has recently been established
by several worhers (Olnver and Boyd, 1953a, 1955, Gertler, Garn, and Bland, 1950,
Stewner, Kendall, and Mathers, 1952 Page, 1954) It has also been shown that the
dence of coronary arterial discase 1s increased 1n those countries and races
280
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THERAPEUTICS IN THE ELDERLY

have been advocated by Lehr (1955) for thns type of prophylaxis The chief advan-
tages of this combination are stated to be that upper respiratory infections are
generally due to a mixed flora, including Streptococcus haemoh niens, Streptococeus
vinidans, Staphylococeus aurcus, Neisseria, diphtherowds and pneumococcus, all
of which are sensitive to sulphonammdes and pemicillin These two substances
may be synergistic i action (Daly, 1954) On the other hand, McVay and Sprunt
(1953) preferred a broad spectrum anubiotic and used 0-25 gramme of chilor-
tetracyclne twice a day. Helm and his associates (1954) chose oxytetracycline
It 15 possible that the newer preparation, tetracychne, which 1s stated to be
equally effective, but less toxic, may turn out to be more switable for prolonged
therapy (Finland and his colleagues, 1954) It 1s clear that the prophylactic use of
these agents does offer some opportunmity of lessening the disability caused by
chronic bronchitis and bronchiectasts Before the value of this type of prophylaxis
can be fully assessed, more carefully controlled therapeutic trials are required
Without doubt more Anowledge of the causatron of the relapses 15 an essentrl
prelimunary to establishing the therapy of chronic respiratory diseases on a firmer
and more certain basis

Pulmonary tuberculosis

Pulmonary tuberculosis ts often overlooked, particularly in the elderly male,
1n whom 1t 15 a relatively common condition It 1s important to recogmze and treat
the condition 1n order to preserve the health of contacts Collapse therapy and
surgical treatment are not usually advisable n this age group as the disease 15
generally assoctated with much fibrosis and emphysema Chemotherapy does not
often lead to any spectacular change in radiological appearances but may rid the
sputum of tubercle baciil: and lead fo some chnical improvement Streptomycin
should be administered 1n small doses such as 1 gramme thrice weekly because
the elderly are more prone to develop vestibular disturbances than younger
people This should be combmed with either para-ammosahcybc acd, 10-20
grammes a day in divided doses, or 1so-mcotinic acid hydrazde, 100 milligrams
twice daily The latter 1s less likely to cause side effects 1n the elderly Treatment
must be prolonged and the various combinations may be alternated n threc-monthly
courses Strict attentton must be paid to personal hygiene and the disposil of
sputum 1n order to avord spreading the discase as so many of these old patients
are now treated at home They should avord coming tnto contact With chi'dren
and B C G vaccination should be carried out 1 the famuly where ndicated

CARDIOVASCULAR DISEASES

The importance of atheromatous changes in the arterics as a causc of morkbidity
1n the elderly requires no elaboration and much recent rescarch has been drrected
to a study of the factors of age and sex tn the development of this form of arteral
disease (Peel, 1955) The association of a disturbince of ipid merbolism with
coronary atherosclerosis and myocardil infarction has recently been cest1blished
by several workers (Oliver and Boyd, 19531, 1955, Gertler, Garn, and Bland, 1950,
Stemner, Kendall, and Mathers, 1952, Page, 1954) It has also been shown that the
inesdence of coronary arterii! discase 1s tnereased in those countries and races
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CARDIOVASCULAR DISEASES

from hospital Tudhope and Donald (1954) have produced e\wd:nc; sugﬁ:st;r:g
that 10 patients surviving one month after myocardral mfarcuon.h\ 3 mho :;\)(){'
rate durtng the next ¢leven momlhs ms"con"sxdhtm‘o‘ly }m\:'r ‘:;1! hi ose Who b
d antwoagulants It 1s usually that 4

2:::1(; betonnn—ued for at least four weeks after the Jast thrombo-embohe episode,
but recently more profonged therapy has been astempted on an out patient basis
(Nichol, Pullips and Jenkins, 1954, Keyes and s colleagues, 1953, Tultoch
and Wright, 1954,

In spx(ge ér the )largc mass of evidence produced by Wrght and his colfeagues
there afe sl many differences of optnton about the treatment of myocardial
infarction Russek and Zohman (1954) constder ““good nisk™” cases do not require
anticoagulant therapy In these patients, compnsing about 46 per cent of the total
the mortafity and incidence of thrombo-embolism 1s 50 low that anticoagulant
therapy wath ts attendant nsk of hagmorrhage does ntot matersally improse the
prognosts Furman and his assocrates (1953} also 'shcu‘t.d that *‘good nsl:‘;ms:s
Camam s ot P z - .,

where the prognosis 15 thought favourable (Halpern and his colleagues, 19549).
The controlled studies on the value of anticoagufant therapy have all been
carnied out on patients admitted to hospital Wiyght parucularly stresses that in
Eving an antcoagulant, facilities must be available for meticulous supervision
ot:rs idm('mstrahon This probably represents the crux of the problem for 1t 1s

hl,

p to avoid the ad of elderly peaple to hospital as
far a5 possible There 15 evidence that many mulder cases can be treated satis-
factonly withor v the  ca nf - . 71f they are not confined
strictly . here are many differences
of optn 2 o oo that the aged tolerate
haemarrhama taadt
- v L -

wyleatuas miaretion Lhe exerson and d with this

Journey can do nothing but harm at this stage, and anticoagulant therap: at

'y y Caanot
prevemt gcmhs due to shock or ventricular fibnllation 1 the first few hours after
o e om C ‘

.o few hours, untl the immediate
mnfertable under the wlvence

If the diagnosss 1 reasonab:
certam, an intravenous tmjection of 10,000 units of he :

ann can be given by the
family doctor so that the 5 g p
pattent would not be danted tl

antcoagulant therapy fe benefit of early

Contiduous treatment with he
pann has the great disadvantage of 1o

frequent antravenous mjections Dextran sulphate has an anhcuagulan:q:g::l%
fmlnnr to that of heparin but 1t 15 cumulative After the firer 29 sn 46 3
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THERAPEUTICS IN THE ELDERLY

oral administration of 10-20 milligrams (Russek and his colleagues, 1955) Elderly
patients should be encouraged to move about up to the limut of their tolerance
short of producing pain There 1s no evidence that rest or mactivity improves the
ultimate prognosis

Myocardial nfarction

Recent trends include the realization that strict confinement to bed for an
immutable period of weeks 1s not the 1deal treatment of this condition 1 an
elderly patient There 15 much to be said for encouraging the patient to get up as
soon as the acute stage has passed and the “armchair’ method should if possible
be used 1n all patients over 70 years old (Levine and Lown, 1952) The use of a
bedside commode 1s also essential and saves aged patients the distress of attempting
to use a bed pan

Treatment by anticoagulant drugs

The use of anticoagulant drugs has reduced both the mortality and morbidity
associated with myocardial infarction (Wright, Marple, and Beck, 1954, Gilchrist
and Tulloch, 1954) The usual practice 1s to begin treatment with the concurrent
administration of ethyl biscoumacetate or phenindione orally, and hepann six
hourly by intravenous injection The heparin 1s discontinued after the first 36 to
48 hours, when the oral anticoagulant has become effective m prolonging the
prothrombin time It 1s imperative that the dosage of ethyl biscoumacetate or
phenindione 1s carefully controlled by prothrombin time esumations The necessary
close liaison between clinician and laboratory 1s difficult to achieve other than
1n hospital The aim should be to keep the prothrombim time at between two and
two and a half times the normal level If the patient has survived the immediate
effects of a coronary thrombosis the greatest danger lies in thrombo embolic
complications The hability to complications increases with advancing age
Anticoagulant therapy greatly reduces this risk of thrombo embolism especinlly
in the 50 to 69 age group (Kerwin, 1953, Wright, Marple and Beck, 1954) Wright
and his associates recommend anticoagulants for all cases of myocardil infarction
wrrespective of age, sex and the sevenity of the patient s condition

Ruk of haemorrhage —The haemorthagre compheations otcurning dunag
treatment 1n hospital have been reported wn detail Bleeding occurred i 12 9
per cent of the treated patients but 1t also was reported 1n 5 2 per cent
of the control group The majonty of the hacmorrhagic ncidents were
mild, such as microscopic haematunia, and only four severe episodes were
encountered 1n 577 treated patients On this basis, Wright and his associates
consider that the benefits of anticoagulant treatment in myocardial infarction
outweigh the risks of haemorrhage These figures refer to the use of dicoumarol
but the mcidence of haemorrhage 1s less with more recently introduced prepirations
such as phenindione

Progriosis and mortality rate —The reduction in mortahity achieved by the use of
anticoagulants 1s due largely to the prevention of thrombo embolic c(:imphcauor:?
The prognosts ts not only constderably better for patients trc:ncr “‘;lh hm: )
coagulants while 1n hosputal, but this u;:zrovcd outlook contnues after discharg



ALIMENTARY SYSTEM

the same considerations 1n the aged anse as in the treatment of coronary throm-
bosss. Prevention 15 thus of great importance and lies essentially in ensuring use
of the lower imb musculature If oedema develops firm support vulh. an elastic
stocking 15 important Once chronic swelling s.upcn.cncs and the tissues have
become over-stretched 1 and infe readily occur,

Peripheral ischaerma .
Penpheral sschaemsa 15 wsually due to thrombosis on atheromatous lesions 1n
the major arteres of the mb Lttle can be donc 1o reverse this process After a
sudden ocelusion the mayor danger 1s the development of peripheral gangrene.
Care of the imb i these crrcumstances 1s of greatimportance, I there 1s any
oedema present 1t 15 0ften fempting to elevate the foot but this should always be
noided s 1t 15 a potent method of reducing blood flow distal to the occlusion
(Wilson, 1951) The limb should be carefully protected from injury, particularly
thermal injury from hot water bottles 1t should be hept cool, about 21°C.. but
e . X N PR

. 1
o ce g b
L epportumty for arterial grafung in the elderly 15 excentional bacause the dise1se
. . . »

‘The development of antibrotics
+ © tissue and more conservative

Ypenaons are now often Ppossible, particularly when the condition 1s associated

with diabetes mellitus,

Intermutteny claudication

In patients with established intermutent claudication
Prnciples apply with regard to the care of the limb, (
imenuon Must be paid 10 avoiding minar iimeme Fooee

the same gencral
Wayne, 1953) Particular
- - . r
. . b

~ S wuws uvel Le applied t
¥enpheral vasodilator drues v-:ﬂ-- -r " PPed to any part 0.1' fhe fet
fo have any beneficial ef

mittent venous occlusion
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J ¢ i dlcimportant aceessory measures,
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over heparin and the reduction in frequency of intravenous injections is particularly
welcome m the treatment of elderly patients. Dextran sulphate undoubtedly
opens up the possibthity in the future of anticongulant treatment 1n the home
without day-to-day laboratory control Careful attention will still be required
and 1f the treatment cannot be adequately supervised patients are better off
without it.

There can be no doubt that at the present time there 1s a place for domiciliary
treatment of myocardial infarction without the use of anticoagulants In deciding on
treatment m an elderly patient with a recent coronary thrombosts the physicin
must weigh up many factors The feasibility of nursing an old patient at home
may well be a determiming factor because the avoidance of sudden transfer to
unfamibar surroundings may counter-balance the possible advantages of anti
coagulant therapy.

Congestive cardiac failure

In the elderly this 1s commonly secondary to hypertension, coronary athero-
sclerosts and chrome pulmonary disease. It 1s often difficult or impossible to assess
the individual contribution of these different processes The importance of the
prevention and immediate treatment of exacerbations of chronic pulmonary
discase has already been stressed as these so commonly precipitate attacks of
heart failure. The general principles of the management of congestine cardiac
fatlure are similar at all ages and call for no special comment m the elderly
Auricular fibrillation n the elderly commonly leads to slower ventricular rates
than are found 1n younger adults with, for example, nutral stenosis Digitalis
often does not produce such dramatic cffects in auncular fibrllation 1 old age
and relatively more rehance has to be placed on salt restriction and mercurial

diwretics.,

Thy rotoicosis as a cause of cardiae farlre

Thyrotoxicosts 15 an occastonal cause of cardiac failure 1 the elderly and
certamly aggravates the effects of degenerative heart disease [tis important that
3t shonld not be overlooked, particularly as the climcal features may not be so
florid as wn the young, for it ts a condition that responds readily to treatment
Radso~todine 15 particularly useful as a form of therapy 1n the elderly patient with
cardiac fatlure as 1t avords the hazards of anaesthesia and thyroidectomy [t 1s
described more fully 1n a [ater section.

Peripheral circulatory_discase
Disorders of both the peripheral artenes and vemns are common 1n the clderly
and constitute a most diflicult group of conditions from the pomnt of view of

relief of suffering.

Thrombophlebitts the fegs

Thrombophlebitis the legs can be troublesome and 1s especially lmble to
1n elderly people confined to bed Deep thrambosis is potentially dangerous
ry embolism It ys difficult to treat because in the carly
at affect the course of the discase and

develop

as 1t may lead o pulmona

stages anticoagulants are the only agents th
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ALIMENTARY SYSTEM

the same considerations in the aged anse as in the treaiment of coronary throm-
bosis Prevention s thus of great inportance and kes essentrally 1n ensuring use
of the lower hmb musculature 1f oederna develops firm support with an elasue
stocking 15 mportant Once chromic swelling supervenes and the tissues hwe
become over stretched cutaneous ulceration and mfecnon readify octur.

Penipheral ischaenua

Peripheral 1schacmua 1§ usually due to thrombosis on atheromatous lestons i
the mayor artenes of the hmb Little can be done to reverse this process After 2
sudden occlusion the major danger 1s the development of peripheral gangrene
Care of the b 1n these cwrcumstances 1s of great impactance 1f there 1s any
ovedema present i 1s°often tempting to elevate the foot but thus should atways be

wclusion

ticularly

. °C, but

Luensive coid should be avoided The trunk and upper hmbs should be heated to
provoke dul m the fower 1f there are any signs of mfection

antibiotic therapy, usually pemalfn, should be gnen wnmediately 1n general,
the opportunity for artenal grafting m the elderly 1s exceptional because the disease
15 usunlly widespread (Rob, 1953) If gangrene supersenes it may be possible to
:;mi fo: :x lmiif (jer{z‘_ar;anon to appear and to allow the necrotic tissu¢ to separate
e o 1ding to a detenioration of the
The development of antibiotics

uissue and more conservative

1en the condition 15 associated

Internusteny claudication

In patents with estabhshed miermittent claudication the same gencral

¢ cate of the liunbs {Wayne, 1954) Parnicular
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muscles Difficulty of access to a totlet, particularly 1f 5t 1s situated outside 1 the
cold, may defer the action of defaecatton and i turn lead to msensitivity of the
rectum and impaction of scybala In treatment the first essentinl 15 to exclude an
obstruction such as a carctnoma The patient should then be reassured regarding
the bemgn nature of constipation, and told that a daily bowel motion 1s not essentinl
for the preservation of good health Advice about diet, fluid intake and exercise
should be given Digital removal of impacted faeces, an enema or aperient may
be required m the first instance, but an attempt should be made to do without
artificral auds of this nature The most satisfactory laxatives for use in the elderly
are preparations such as hquid paraffin emulsion and hquid paraffin and maene-
sium hydroxide emulsion Routine use of purgatives 1s unfortunately common but
1t 15 to be deprecated It should be remembered that the arificial production of
frequent watery motions may lead 1o potasswum depletion and may occaston
disability (Schwartz and Relman, 1953)

Diarrhoea and dysentery

Diarrhoea from other causes 1s also common 1n old people It may be due to 1
wide vanety of disorders and needless to say an accurate diagnosss 1s an essential
preliminary to treatment, which should be directed at the underlying condition
rather than the symptom Carcinoma, diverticulitis uraenma and diabetes mellitus
must not be overlooked Infective diarchoeas are nat uncommon partrcularly
i old people’s homes When this 1s due to bacillary dysentery, treatment with
the group of sulphonamides which are poorly absorbed 1s common practice The
usual dose of for example, succinylsulphathiazole 15 34 grammes six hourly for
four to five days It 1s important to remember that a small quantity may be
absorbed and that this on occaston may give rise to toxic effects Sulphonamides
which are readily absorbed are equally or more efficactous in controlling bacillary
dysentery because the organisms actually invade and multply in the bowel wail
Sulphadiazine 15 normally the agent of choice Tins affords an carlier ciniel
and bacteriological response than the poorly absorbed sulphonamides, which
only zct withm the lumen of the intestne It 1s important to remember that Sonne
otganssms, i contrast to the Flexner group, are often resistant to sulphonimudes
Correction of the dehydration 1s always an important aspect of the treatment

Faecal incontinence

Faecal incontinence 15 particularly distressing both to the patient and those
caning for him The general factors 2 d with 1ts develog are stmilar
to those causing urinary mcontinence The commonest locl factor 1s facenl
impaction, which leads to involuntary discharge of liquid faeces held up above
the obstruction The removal of a hard, scybalous mass from the rectum may be
achieved by instillatron of warm olive o1l and digital breaking up and extraction
This may be followed by occastonal encmas during the next fortmight to ensure
complete emptying of the bowel Once the impaction has been relicved every effort
must be made to restore normal bowel function This 15 most readily obtuncd
if the patient can get up and visit the toilet on his own Persistent faccal mcond
tnence 1 the bed ridden 1s most difficult to manage The panent may be place
ellulose wadding pad covered by a single layer of gauze, which prevents
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£ ta aadno when wet Nursing doubly ncontinent women has

) Y 2d e marreess wWhich
This 15

not avalable vt s v - naitress

1s at least firm, that the covering rubber sheet 15 of SUHICIENT $12¢ ditu vas SCTUPU-
Yous care of the back and frequent changng of the pad are carried out to prevent
the formation of bed sores
Peptic vicer
~ aanevman abnorma-
toachieve
\ roing sehief
of symptoms apart from the developiiett ut suwn v p wetforation,
haemorrhage and pylonc stenosis Rigid ditetic restrictton 1s tnadvisable especially
as there 1s 10 convincing evidence that 1t speeds healing, and 1 1s certanly an
occastonal cause of scurvy in the elderly The danger of alkalosis and vraenna as
& combmed result of vomiting and the prescription of soluble alkalis such as
sodum bicarbonate must be kept 1n mind as this comphicanion 1s poorly tolerated
1n the elderly Mag; if and al hydroxide gel are sutable
antacids Confinement to bed should be avorded as far as passible, though st may
be essential durng phases of b d with pamn

Gastroduodenal haemorrhage

In a severe gastroduodenal haemorrhage, 1t 15 of the first importance that the
bloed'losl 15 promptly and fully replaced by transfusion Haemorrhage 1s an
, v s o>=r' tam e the aeed whatever form of treatment 1s
. EOLER U T B L st " ssioa auchstronger
R “ PR | <! th
(Jones, 1947) @ progrosss

Treatmens —'\;ma\merJ\ should probably be medical m the first instance, but

v ~as entew thennt nned or recurrent bleedine.

fixed The mental and physical health rather th
e e er than the actual age should be the

Perforating ulcer
Perforation of an ulcer 15 a definite 1ndicat
1101
mortality 1 the elderly Often the classycal P or Surgery b cammes @ Digh

features seen 1 younge
T
are mussing and the condivon may not be Qiagnosed unty) relay\\v:lty; lalgal;\;r:l‘;



THERAPEUTICS IN THE ELDERLY
HAEMOPOIETIC SYSTEM

Accurate diagnosis based on blood examination and other relevant tests 1s an
essential prerequisite to treatment Correction of anaemia 1s readily achieved tn
many cases and 1s a great asset 1n improvement of health in the clderly, particularly
1 those afflicted with cardiovascular disease

Pernicious anaemia

Modern treatment 15 with vitamun By, which 1s defimitely preferable to the
older lner extracts (Blackburn and his colleagues, 1952) The latter are sanable
n composition but depend for therr activity on their vitamun B, content
(Girdwood Carmuchael, and Woolf, 1950) The wnjection of hver 15 greater in
volume, more lable to cause sensitnaty reactions, and less relhiable w action
In permicious aniemin the body stores are depleted of the vitamin and the mitial
dosage should be kept large, of the order of 200 micrograms per weeh Thercafter
blood exammmnations should be carried out regularly and mantentnce doses
given at least at monthly ntervals

Preparations contaiming vitamin By, with intnnsic factor have recently been
mtroduced for the oral treatment of permicions antemia. Elderly patients
particularly appreciate avoiding njections, but unfortunately these preparations
are not so certain i thetr action as parenteral vitamun By, (Blackburn, Cohen,
and Wilson, 1955, Vilter, 1955) Their use at present cannot be recommended

Iren deficiency anacmia

The first essential 15 to exclude chronic blood loss from such conditions as
carctnoma, peptic ulceration and haemorrhoids Anacmua secondary to an wnade-
quate tnt1he of tron n the diet 1s not uncommon 1n the elderly, particularly 1f
they are Ining alone and fending for themselves

Many satisfactory preparations are now availible for administration by mouth
The most suitable are ferrous sulphate or ferrous gluconate, both 1 a dose of
about 0 4 gramme thrice darly The latter 1s reputed to cause less gastro-atestinal
irntation, which can be a troublesome complication of wron therapy in clderly
panents Occasionally cases are met tn whom a sitisfactory response 1s not obtuned
owing to defecteve intestinal absorption Intravenous iron therapy with saccharated
oxide of tron (Ferrivenin) ts then indicated (Nissim, 1947)

In severe cases with cardiic fallure admussion to hosprtal 1s indicated and a
transfusion of pached cells should be given slowly under carcful superviston

It should be emphasized that 1n all cases an attempt must be made to correct
the cause underlying the development of the tron deficiency anaemia This may
mean attention to gastro-ntestnal lesions but often i the elderly the condition
1 nutrittonal 1n ongin due to poverty, loncliness assoctated with dranchination
to prepare adequate meals, unsatisfactory cooking facilities and dietary prejudices
1t 1s important to note the extent to which the addition of foodstuffs rich sn ascorbte
acid enhances the absorption of iron from the dict (Moore and Dubach, 1950)
The doctor should emphasize to these patients the necessity for an adequate

1y of meat and vegetables
supply -
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ENDOCRINE SYSTEM

Disorders of the isiets of Langerhans and of the thyrord gland are relatnely
et fy sostatic disturbances, the endocrine,
comman 1n old age, but otherwise apart from pro!
system 15 remarkably free from disease 115, of course, @ pepular belief that many
of the changes of old age can be aitributed to 2 decline 1n endocrine function
and marny doses of sex hormones have been gwen 1n 1he vam hope of achieving
rejuvenstion There 15 now reliable evidence that 1 healthy old age adequate
function of the pitustary, thysord and adrenal cortex 18 preserved so that there 1s
no disproportion between the supply of internal secretions and the requirements
of the tssues Indeed 1t 18 @ stnking feature that Addison’s disease, commonly
due to 2 primary atrophy of the cortex, develops usually 1n adolescence or early
adult e and not i old age  The occurrence of the menopause 1n women and of
a gradual depression of sexual function i the male shovld be regarded as normal
processes dot usually requinng therapeutic mtervention The decrease sn the
internal secretions of the sex glands develops with the passage of years and the
avatlable evidence suggests that this change should be regarded as concomitant
with rather than causal of the ageing pracess It accordingly follows that apart
from a few specialized uses (such as 1n senile osteoparosis or prostatic cancer) to
be descnibed efsewhere, there 15 futle indication for the widespread usc of sex
hormone therapy in old age The treatment of diabetes mellitus has been discussed
m Chapter 6

Thyrod

Disorders of this gland are of constderable importance 10 that for the most
part they vespond well o tteatment Hypenthyrotdism as a causa) or aggravaling
factor in heart discase has already been d with rad
todine constitutes 2 grest advance, partcularly tn the ciderly and enfeebled as
no patent 15 100 il 1o drink a therapeutic dnee AF 1311 Tha tant
have been described by seve
Abbatt and Stewart, 1954)

of the radianion 1n produc,
L lulitar wyrowd tunction a3 four 1o five moj
are required, but this 1s Pt

greatly outweighed by the greater safety of
procedure 1n companson with surgery In pauents whose clinsgal zogdn:::
demands rapsd control of the thyrotoxicosss antrthyroid drugs may be given
111";“(hcd ﬁrts’l tostance, to be followed later by radioactive 10dime There can be
\heeel :el:‘l “}1:“ radionctive 10dine 15 the most satisfactory method for teeating
Hresm Dyc ‘;"::‘r;:i:c p’:}n}c}m. pacticularly of cardiac complications are alsp
oty e dxmcullzlgs !a“: precise dosage required to produce euthyrotdism

d 1 a smal propo:
ventually develops This 15 readily ooty POt of cases hypothyrondism

A . ) “u my UL dn aged patient to fend for
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THERAPEUTICS IN THE ELDERLY
HAEMOPOIETIC SYSTEM

Accurate diagnosis based on blood examination and other relevant tests 1s an
essenti1l prerequisite to treatment Correction of anacma 1s readily achiered 1n
many cases and 1s a great asset in improvement of health in the clderly, particularly
m those afflicted with cardiovascular disease

Pernicious anaemia

Modern treatment 1s with vitamin B,,, which 1s defimitely preferable to the
older liver extracts (Blwckburn and his colleagues, 1952) The latter are vanable
in composition but depend for therr actnity on therr vitamun By content
(Girdwood, Carnuchael, and Woolf, 1950) The mjection of Iner 1s greater
volume, more lable to cause sensitivity reactions, and less reliable in action
In pernicious anaemia the body stores are depleted of the vitamin and the mtial
dosage should be kept large, of the order of 200 micrograms per week Thereafter
blood exammations should be carried out regularly and mauntenance doses
given at least at monthly intervals

Preparations containing vitamuin By, with itrinsie factor have recently been
troduced for the oral treatment of permicious anaemin  Elderly patents
parucularly appreciate avoiding imjections, but unfortunately these preparations
are not so certam 1n their action as parenteral vitamun B,z (Blackburn, Cohen,
and Wilson, 1955, Vilter, 1955) Their use at present cannot be recommended

Iron dcficiency anaemia

The first essential 1s to exclude chronic blood loss from such conditions as
carcinoma, peptic ulceratton and haemorrhoids Anaenua sccondary to an nade-
quate ntake of 1ron 1n the diet 15 not uncommon mn the clderly, particularly if
they are hving alone and fending for themselves

Many satisfactory preparations are now avail ible for admumstration by mouth
The most sutable are ferrous sulphate or ferrous gluconate, both n a dosc of
about 0 4 gramme thrice dailly The Iatter 1s reputed to cause less gastro mntestimal
writation, which can be a troublesome complication of wron therapy in elderly
patients Occastonally cases are met 1o whom a sxusfactory response 1s not oblmncd
owing to defective intestinal absorption Intravenous iron therapy with saccharated
axde of 1ron (Ferrivenn) 1s then indicated (Nissim, 1947)

In severe cases with cardiae failure admussion to hospital 1s andicated and 2
transfuston of packed cells should be given slowly under carcful supervision

1t should be emphasized that 1n all cases an attempt must be made to correct
the cause underlying the develop of the ron defi y antemta This m1y
mean atlention to gastro tntestinal {esions but often m the elderly the condition
« nntptional tn origin due to poverty, lonchness associated with disinclination

- . .
i N

acid ephances the absorption ol wron liom Wic ant (hivuie wnd Ces o
The doctor should emphasize to these patients the nccessity for an adequate

supply of meat and vegetables
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Treatment

In treatment Cooke has stressed certain important measures The patient should
ot be allowed to lnger 1n bed but should be encouraged to get up at the earliest
opportumity, even if only to sit 11t 2 chair The normal stresses and strains mduced

by activity are essential 1o stmulate bone formation If there 8 ruch pan n 1'l‘1e
PSR SRS R R . - -

sex hormone 15 also required and 15 most conveniently prescribed as ethinyl
oestradio] 0 1 miligram daily by mouth Treatment must be continued over a
tong period probably for at Jeast two years but it may be intermuttent, such as
four weeks on and two weeks off treatment, particularly 1f undesirable side eflects
develop The chief complications are the occutrence of masculimzing effects of the
androgen therapy m females and of uterme bleeding as a result of oestrogen 1n
post menopausal women They can be reduced to a mintmum by the usc of small
doses and rest peniods Rehef of pam 15 stiking in successful cases and 1 some,
definste radiological mmprovement may be observed after prolonged therapy
(Albnight and Reifensten 1948)

Rhenmatod arthntis

Winle thus 15 2 disease that commonly develops 1n earty or muddle adult Iife,
1t may begm after the age of 60 years It 1s however, a frequent cause of disability
1 old age as by this ime the affected joints are commonly grossly disorganized
Treatment

Treatment must vary according to the stage of he disease at which the patsent
l;:r:m \the;_l :ﬂe Lilllscgse hz:is passed mto an inactsve form but has left considerable
ormity of the bmbs and ncapactty, the aim of therapy must t
the range of movement at the jomnts Py ¢ be to merease
Exercises —Particular attention must be
pard to exercises designed to cov
achivities required by the patient for his own day to day care Mo\%emems at‘,!}:

should:
! “:1‘ er i‘"ﬁ elbow are especrally important for eating and drece ne 20

“aes
'AS‘P'"" ~During acute exacerbations the tsna ~t ¢

s« ¢ Wl may be te
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umself, yet may be corrected by treatment Tins 15 carried out either with thyrord
extract or L-thyroxine sodium  The mitial dose of erther preparation should be
small (thyroid extract, 3 grain per day, or thyroxine sodium 0 05 milligram per
day), and gradually increased to obtamn an optimum effect The development of
palpitations, diarrhoea or angina indicates that the dose 1s cxcessive

Thyrowd fumction and heart disease

The relationship of thyroid function to heart discase ts of considerible
importance (Andrus, 1953) The conspicuous and often lasting relief of congestive
cardiac failure or of angina pectoris observed after successful trentment of thyro-
toxicosis has led to the artifical induction of hypothyroidism for the treatment
of intractable heart disease occurring in patients with normal thyroid function
Prior to the introduction of antithyroid drugs and radionctine 1odinc, total thyrowd-
ectomy was carried out for this purpose  The operative mortahty was 10 per
cent 1n those with congestive fmlure and 5 per cent in those with angina pectons
Constderable improvement was achieved m over half the patients treated m this
way (Parsons and Purks, 1937) The operative mortality has been climinated by
the use of 11, and several more recent reports are available deseribing the results
achieved by this agent Blumgart and his associates (1951) reported no untowtrd
reactions ansing from the treatment of 37 cuthyrotd cardiic patients One third
of the patients gamned constderable benefit and another third showed worthwhile
improvement The remaming third obtained ne benefit It 1s clear that n a pro
portion of cases much rehef can be obtamned by reducing thyrowd function n
patients with severe heart disease This particutarly apphies m the older age groups
1n whom the condition 1s so commdnly secondary to established atherosclerotic
artenial disease, which n 1tself cannot be remedied One argument sometimes
advanced agunst this form of therapy 1s that it may accelerate the development
of atherosclerosis The cvidence on this point :n min 1s inconclusive (Andrus,
1953) In eight patients made hypothyroid for several yoirs (mean 7 4) for thera-
peutic reasons, Blumgart and his assocites found no sigmficant difference 1n
the state of the arterics compared with those of euthyroid dividuals

The induction of myxoedema should not be undertaken hghtly and clearly
tlus form of treatment should be reserved solely for those severely disabled who
have not responded to other forms of treatment In them the response of the heart
to treatment with antithyrord drugs may be ascertined first and 1 tius 1s
favourable, permanent hypothyroidism may liter be achieved with 1

LOCOMOTOR SYSTLM

Osteoporosts

Cooke (1955) has recently drawn attention to the importance of this condition
It 15 onc of the few disorders associnted with ygeing which 1s, at lest partially
reversible The condition at all ages 1s s1x Hmes as commen n women as 10 men
There 1s probably no defimie distinction between the so-called post-menop s 1l
and senile ostcoporosis and there 1s good evidence for an endocrine factor 1n the
pathogenesis of the disorder
290
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Treatment
In teeatment Cooke has stressed c:mm; m;ygamut m;a;u\t:l :1:]; rf.\a\“\ehnc‘ ::R:;\g
gncourage
not be aliowed to hnger i bed but should e et
1n 2 chat The notmal stresses ana §f
oppostumty, £ven 1f only 1o s e S she
ential to sumulate bone forraanon If there 15 much p ¢
:ﬂy activy ate esst nu:: sua  formatie these 15 much pain in i

sex hormone 1s also required, and s most convemently presenbed as ethnyl
oestradiiot, § § tolhgtam daly by mouth Treatment sust ba continued over &
taog perad, probably for at least two years, but 1t may pc ntermttent, such as
PAGA Y A

past menopansal waren Thev can be reduced to 3 nymmum by the use of small
doses and rest pentods Refref of pain 15 stnking 1n successful cases and tn some,
defute radiofogical improvement may be observed afier prolonged therapy
(Albright and Reifenstein 1938)

Rbeumatord arthnts

While this 15 a disease that commonly develops i early or muddle adult We,
tmay begn afler the age of €0 years Ttis however, a frequeny cance of disabihty
1n old age as by rhis ime the affected jomts a1e commonly grassly diserpaaized
Treatmens

Treatment must vary accardwg ta the stage of the disease at which the patent
1 seent When the disease has passed mto an imnactive form but has left considerable

deformity of the imbs and incapacity, the arm of therapy must be to increase
the range of movement at the jounts

Erxercyes ~—Patticutar attention must be paid to exeroises designed to cover
activities Tequired by the patient for tus own day 1o day care Movements at the
s!}o:\d:: ar\‘d ell'iaw are especially important for eating and dressing Mans a nast
ofth ¢ avatlam & o1

P LALIAISLS
Aspirm ~Dunng acvte exacerbations the tho chref
considerations dre the
xrehq(hor pan and the prevennon of deformuties as there 1c nn cna &
o cha waen 3 o1 .
u ' '

¢+ v uika m etfective doses, 1
gramme which may e repeated every tires or four hours d\mng 3::(:\1(0&
:i’:n(c"b““ons The man disadvantage 1s the habality 1o produce epigasire
stress, nausea and voming These side effects are probably partly cent
W oongn 83 they appear after ymigay admun 1on of sal Y cemiral

. and
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without the appearance of salicylate i the gastric Juice (Graham and Parker,
1948)  Idiosyncrasy to aspirmn usuaily shows itself in the form of sk rashes
and anaphylactic reactions The mcidence of sensivity to aspirm 1s low
{Goodman and Gilman, 1955), but 1t 15 important to recognize the condrtion as
it may on occasion cause much distress

Cortisone and allied sterotds ~—~The ulimate place of cortsone and allied steroids
1n the treatment of theumatoid arthribis has not yet been determined As, however,
they are becoming more freely avaidable they will undoubtedly be used 1n greater
amounts in the treatment of this disease Cortisone does not remove the underlytng
discase process and, after stopp the tr relapse Iy occurs
Moreover, it 1s of no avail in patients suffesing from the end results of the diseise,
such as ankylosis and gross deformuty of the joints Cortisone acts chiefly by virtue
of 1its ant-mflammatory effect and may produce stokweg immediate climieal
tmprovement The long-term resuits are probably not so encouraging but hme
not as yet been fully determined Cortssone 1s probably chiefly of value in acute
cases where mflimmation and pain are severe and are not controlled by aspirin

Treatment with cortisone should not be undertaken lightly (Bayliss, 1955)
It 15 hable to produce undesirable side effects and 1t 1s diflicult to stop the drug
once 1t has been begun The minal dose 1s usually 100 malligrams d uly by mouth

. - Yoo

“ .
months As soon as possible the dose shoutd be reduced to an amount suflicsent
10 mamtain as much mmprovement as possitble without the development of the
undesirable features of cortisone therapy This 1s extremely vanable but usudlly
ties 1 the range 25-75 mstligeams per day  Ductag cxacerbations an mncretse i
dose may be required as a temporary metsure I a remission occurs the dose of
corttsone should be reduced gradually and finally onutied af possible

The commongst undesirable side effects n elderly ptients i whom the cardio-
vascular reserve may be dimmished are electrolyte disturbances oedemt and
hypertenston These usually only appear of the dose 1s mantuned over 75 mith
grams per dny for long periods A low sodium diet suppl Iwith2 3p
of potassium chlonde datly should be given 1n these cirenmstances Other com
phcations and side effects of cortisonc therapy are the mashing of mfictions sucht
as pneumonia, the spread of previousfy quiescent tuberculous foer and the act-
vation or development of pepuc ulcers Some degree of ostcoporosis is invar thly
present m clderly piucats and may be severe m those pirtinily immobilized by
rheumatord arthriis Cortsone by causing an enhanced nitrogen excretion
may stsell lead to osteoporosis The sudden increase mn actnity consequent on
cortisone therapy combined with these factors m iy result in spontaneous fractures
In old pauents, particularly if they have been immobihized for o long period
careful supervision of the amount of exereise i the early stages of treatment 1
clearly mdwcated  Mental disturbances are occasionally seen durtag cortisone
therapy A sense of cuphorta 1s common at the onset of treatment and there may
be msomma Psychotic distucbances may appear, partculirly tn those showing
some mental wnstability beforchand These usually subside sshen cortisone i

stopped
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The comphication of salt and water refention may be chigunated in futere by
the presenntion of the new sterods, prednsone and predmsolone, which e 2
symat anty wflarnToatoty action 1o corbisone n about one quarter to one fifth of
the dose, but a greatly dymmushed hability to cause oedema {Nabarro, Stewarnt
and Wather, 1955) The other side effects appeas amtlar to those of the parent
substance (Edstorad, Lancet, 1955y These clearly ¢ dvances
of great wiexest though the expl of thewr uses and
1s sulf m an early stage

Phenylbuta-ane ~—Another nnovation i the field of ireatmeny of theumaue and
2lied disorders 15 the introduction of phenylbutazone {butazohdi} It was
enthusestcally recewed as 1o adequate dosage 1t provided symptomatic rehef
1 the mayory of patients with theumatord arthrtis and alhed disorders A specific
achon apast from ws analgesie effect has not been demonstrated and symptoms
Tecur shortfy after withdrawal of the drug 1 has senows towue effects and thesr
meidence increases with age (Pemberton, 1934) Dhrgestive distusbances, reactivas
tron of peptic ulcer, skin rashes, agranulocytosss and thrombocvtopenia have all
s -

uv oA ane NgN mUdence of sepous towc teachions and comphicabions, and
the fack of any proven superionity over other less harmful analgesic agents
make 1t doubtful whether this drug wilt achiene a permanest piace n (e treatment
of arthntie disorders 1 the elderly (Brodie and fus colieagues, 195¢)

Gout

There 35 no treatment that removes 1he underdying metabolic abnotmafity but
several measures are avatlable for the sebief of symiptoms and for promoting
:}c:::m:‘ :f‘\‘mcb and Dm'mg an acule attack rest i bed‘n reauired and thaa a At
evet
U
stie

¢ w atimanon abate withm mehe hours S ool s Brams

days With expersence the amouot required to c:nnt‘:o?r;: c;r:\apcfj:g\{lgunc ‘? .

n z‘mihi\pmtm k\and can rapidly be given at the guset ation 1s learnt
olehuei

o mum":: _&. ﬁl:\(i 250 e saken sepilandy by persorit o th deas

range 0

tomntne

reportec

Seed i€

reaal & pasuy tniestinal disease Tt may be combined Wath salicylates whygh
Y

tacrease dne a0 exeretion and 1owey the blood vric aced fever, but 10 be( effective

3 3



THERAPEUTICS IN THE ELDERLY

doses of salicylates above 5 grammes per day must be ginven and these are rarcly
tolerated by old people for long periods. However, control of the disease has
been aclieved by prolonged salicylate adminmistration (Marson, 1955) The action
1s increased 1f sodwm bicarbonate 1s given at the same time, 1n spite of the tendency
of the alkali to lower plasma concentrations Ample fluds should be gnen
to guard against precipitation of urates 1n the renal tubules. Probenecid has
a similar uricosunic action and 1s better tolerated It 1s probably preferable
for the long-term management of chronic gout 1t 1s usually gnen m a dose of
05 gramme to 2 0 grammes per day. The effect of a single daily dose of 0+5
gramme 15 ascertained m the first week Thereafter larger amounts may be gnen
by ncreasing the frequency of doses up 1o four times a day. Salicylates should
not be given concomitantly as they interfere with the renil action of probenecid

After the patient has been stabihzed on probeneaid, dictetic restriction need not
be severe and only foods exceptionally high in punne need be avorded (Bishop
and Talbott, 1953, Gutman and Yu, 1952)

HORMONE THERAPY OF INOPERABLLC CARCINOMA

The claims for rehef of carcinoma by admmistration of sex hormones are almost
entirely related to carcinoma of the prostate and breast It must be emphasized
that this method does not displace operative removal of the tumour, which 1s
clearly the first method of treatment Hormone therapy may be used m those
cases where extensive local spread or the development of metastases has rendered
the neoplasm moperable or unsuitable for treatment by radiotherapy

Carcinoma of the prostate

In carcinoma of the prostate the aim 1s to diminish the release of androgen
(Huggmns, Stevens, and Hodges, 1941) There 1s the cho.ce of either orcludectomy
or the admimistration of oestrogens or a combination of both measures (Nesbit
and Baum, 1950y There 1s as yet msufficient evidence from controlled trials fo
decide which ts the most effectine Stilboestrol 1s the commonly presenibed agent.
It may be implanted as a 100-mulligram pellet about every four months or gnen
by mouth Small doses arc probably as satsfactory as massne ones and usuilly
5to 15 nulligrams per day s given, but the range that has been used s wide and
has edended from ) milligram up 1o ) gramme duly  Some ymprovement
soon follows suppression of androgen sceretion This 1s shown chiefly by rehef of
pan and an assocrited mcrease tn appetite and general health Unfortunately
the relief s generally only temporary and the tumours become insenstise afler
A vanable period Haweser, 1t 1s now cstablished that treatment wath stilboestrol
docs signtficantly prolong hfe

Carcinoma of the breast
In the pathatne treatment of carcimoma of the breast both ocstrogens and
androgens hase been used The former should only be used in women who have
had thair menopause at least five years previously Oestrogens may aceelerate
the rate of growth of the tumour tn pausal and me t women
The most fasourable results are scen an clderly women with soft tissue metastases
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siboestrol 15 Tost tommonly used for this putpose w2 dose of 15 mithgrams
’cS{a“:; bulcpmbab‘y other oestrogens 1n eguipotent dgses are equally cffective
{Amencan Medics? Assomation Commillee, 1951, Kennedy and Nathanson,
1953) Therapy must be continued for 10 10 three months before defimte improve-
o . .
appear
with cop . N
by subcutaneous 1mplantation  Utenne bleeding may devefop as the result of
prolanged aestrogen therapy Treatment should be discontinued tcmpor:\‘nly and
resumed after bleeding has ceased Four prog L 25 il
should then be gnen on allernate days once a month 1o mduce a progesterone
withdrawal bleeding This st simulate 8 normal menstsual penod and prevent
the tendency 1o sevese metropathic bleeding (Bishop, 1954}

Androgen therapy may be given Lo Women 1n any age group. It 15 the hormone

of chawe m the of bony Objective evidence of
o 1 lly seen byt sy rehef 15 usually forthcoming
Androgens may be given as s 50 1o 100 mylt thrice

weekly by injection, of as m:\t\yhcstos(:mn;, 100 o 200 milhigrams danly by
mouth  Side effects and vinling features may appear but agun are perhaps
tess frequent in older women than in Pre-menopavssl pabents

A touc mantfestation that may appear with enher oestrosens or andracenc

T4 Lruuun oo udkanon tor at least temporary withdraw,
{seatment porary desat of

In assessing the resus of hormone: therapy of carcinama of rhe heance +
IORBant ta <o <7

~ mussta ot e QULsel Androgens catse consider-
ably more distress with their wirdizng effects and disturbing mfivence on lindo
:nd are of most benefit m reheving pan from bone metastases There 1s as yet no

efinite statisueal evidence that hormone therapy prolangs tfe

NERVOUS S
Retief of pan YSTEM
.-

. . o s 1emed,
new anes having heen mlrvoduccd u\:lhl‘h:r:c:;: e pounber of — Sevcl'a);
ear:
o years For severe pain morphine
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doses of salicylates above 5 grammes per day must be ghven and these are rarely
tolerated by old people for long periods Howerer, control of the discase hs
been achieved by prolonged salicylate administration (Marson, 1955) The action
1s increased 1f sodium bicarbonate 1s given at the same time, n spite of the tendency
of the alkali to lower plasma concentrations Ample flwds should be given
to guard agamnst precipitation of urates in the renal tubules. Probenecid hs
a sumlar uricosunic action and 1s better tolerated. It 1s probably preferable
for the long-term management of chronic gout It 1s usually ginen 1n a dose of
05 grammc to 2-0 grammes per day The effect of a single daily dose of 0-5
gramme s ascertamned 1n the first week Thereafter larger amounts may be given
by increasing the frequency of doses up to four times a day Saltcylates should
not be given concomitantly as they interfere with the renal action of probencerd
After the paticnt has been stabilized on probenecid, dictetic restriction need not
be severe and only foods exceptionally high in purinc need be avorded (Bishop
and Talbott, 1953, Gutman and Yu, 1952)

HORMONE THERAPY OF INOPERABLL CARCINOMA

The claims for rehefl of carctnoma by adminstration of sex hormones are almost
entirely related to carcinoma of the prostate and breast It must be emphasized
that this method does not displace operative removal of the tumour, which 1s
clearly the first method of treatment Hormone therapy may be used m those
cascs where extensive local spread or the development of metastases has rendered
the neoplasm moperable or unswitable for treatment by radiotherapy.

Carcinoma of the prostate

In carcinoma of the prostate the mim 1s to diminish the release of androgen
(Huggmns, Stevens, and Hodges, 1941) There 1s the cho.ce of either orchidectomy
or the administration of oestrogens or a combination of both measures (Neshit
and Baum, 1950) There 1s as yet msuflicient evidence from controlled trials to
decide which 1s the most cffeetne Stilboestrol 1s the commonly prescribed agent
It may be implanted as a 100-mulligram pellet about every four months or gnen
by mouth Smalt doses arc probably as satisfuactory as massie ones and usually
5 to 15 nulligrams per day 1s given, but the range that has been used 15 wide and
has cxtended from 1 miligram up to ) gramme daly Some improvement
soon follows suppression of androgen scerction This 1s shown chiefly by relief of
pain and an associated increase n appetite and general health Unfortunately
the rehef 1s generally only temporary and the tumours become insensitive after
a varable perod Howeser, 1t ss now established that treatment with stilboestrol
does significantly prolong life

Carcinoma of the breast
In the pallintive treatment of earcinoma of the breast both ocstrogens and
androgens have been used The former should only be used in women who hive
had therr menopause at Jeast five years previonsly  Oestrogens may .:lcctltrﬂlt
the rate of growth of the tumour an f 1 and ¥ women
The most favourable resulls are seen in clderly women with soft tissue metastases
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Pethidine hydrochloride —Petiudine hydrochlonde (meperidine hydro‘;chlorlx:::
has a defimte analgesic achion This 15 not so potent or prolonge nsslo !
of morphine but 1t 15 less liable to cause unpleasant side effects It n&u{ occao“:d
ally produce nausea, dizZIness and dryness of the mouth 1tis alsow II ely rcpd
fo have an antispasmodic actton but this effect 1s extremely vartable (Goos m:lx’n
and Gitman 1955) The usual effectne dose 1s 100 mulligrams and this, gner; y
mtramuscular 1njection, procures 1ehef of pain within 2 quarter of 2n hour 1tas
also actrve by mouth It has a muld sedative action but 1s pot a potent hypnotic
Tolerance to the drug does not readily develop but cases of addictron are being
reported m mcreasing sumbers Pettuding 15 frequently substityted for morphine
and has the advantage of not causing d urinary .

y dep
and 11 pomts of constderable ymportance 1 cldesly

patients

Methadone hydrochloride —Methadone hydrochlonde has approximately the
same analgesic effect as morphine 1 equal dose An average dose 1s accordingly
about 10 milhgrams It 1s less iable to ¢ause nausea, vomtting and respiratory
depresston but does not have such a powerful sedative action as morphine Tt has
a shght constpating effect and may cause bilary tract spasm The duration of
action 1s lonoer than that of morphine It )s better absorbed when given by mouth
but gastric disturbances are more frequent with medication by this route Metha-

done has some action In suppressing cough but 15 a drug of addsction so that
codemne shanld al 2 hame s 2o -

1LY
me
Pr

Lesorphan —~Levorphan closely resembles morphine both in chemicat composi-

Uion and pharmacological action It 1s more potent on a weight basis than morphine

25 an analgesic and the average dose for an elderly patient 15 2 milligrams by

subcutaneaus 1njection or by mouth The early claims for ths drug have not been

substantiated and 1t does not appear to hase any therapeutic advantage over

morphine (Jaggard, Zager, and Wilkns, 1950) The madente of side effects from

the two substances 1s ssmilar when they are given m corresponding pharmaco-

logical doses The hablity 10 the devel P of add 15 likewise b
Chlorproma= o €41 -

with actio

cally to th

among pt ww wows wil tentral

Chiorpromazine s chiefly used 1n therapeutics for its depmg;r:’l'lcszaer‘;;:::g‘«nl;yd

ant-emetic effects Ttas of value in the treatment of states of delinum ’con\'usmn and

agmation wrrespective of the underlying psychopathology It enhances th

of analgesics and produces a certam o nocs the action

egree of indiffes
partculdr value 1n treating patients e o T LCIENCE (0 pain, features of
et

narger d - £ 10 tour times a day by mouth Povaued
ger doses may be required Vanous undesitable side effects and tovc r‘::‘ac,gz:]l;
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1s sull pre-emunent, 1t not only provides relief from pam but allays apprehension
and restlessness i a manner that can be achieved by no other drug or combination
of drugs For an analgesic the choice lies between a member of the aromatic
group, such as aspimin, a member of the opm group and s deryatnes, or
one of the new synthetic drugs such as pethidine, methadone or levorphan

Aspirin

Little need be said about the older analgesics They are cheap and effective but
have certan disadvantages The nature of some of these undesirable side effects
has been more fully elucidated by recent work Aspinin is relatinely non toxic, but,
particularly mn elderly pruients, may give nse to gastric disturbances These may be
due partly to a central action but they can be reduced if the drug s tahen afler
food or with some milk, and soluble aspirin tablets are used

Fhenacetin

Phenacetin 1s a useful substitute for aspiin and 1s less irmtant to the gastric
mucosa Its chief disadvantage 1s 1ts nbihty to cause methaemoglobintemrt
The cyinosis may be mistaken as 2 sign of cardiac or pulmonary disease and the
drug continued There 1s constderable individual vanation 1 susceptibihity to the
toxic effect of phenacetin and chronic poisoning 1s not uncommon i the elderly
The chief toxic features are cyanosss, shortness of breath, severe weikness,
anorewa, dyspepsia and msomnia It will be readily appreciated how the sigmifi-
cince of these complamts may be overlooked 1n an dlderly patient, especnally
1f the drug 1s being ¢ d n a self-ad ¢d propnetary remedy

Combmations of analgesics

In recent years many combinations of analgesics ke been made available in
single tablet or capsule form by the manufacturers of proprictary remedies i the
hope of producing a synergstic cffcct The compound tablet of codeine 1s probably
the best Anown and most widely used It contains 0 25 gramme (4 gruns) each
of aspirin and phenicetin and 8 milhigrams (4 grain) of codeine Two compound
codeine tablets thus contain more aromatic analgesie than three (0 33 gramme
of 5 gram) aspirin tablets quite apwrt from the codune In many cases the alleged
greater cfficiency of the compound tabler s sofels « muter of dosige and the
additronal drug In general 1t 1s advisable to avoud using compound tablets and
to preserse flexbility of control by varntion of the dosc of the mdnidul sub
stances to suit the patient A particular warning should be gnen agunst the use
of proprictary compounds containing anudopyrine, Which s an occasional cuse
of agranulocytosis

Svathetic analgesics
Several synthetic analgesics have been prepared in recent years: They have heen
introduced 1 the hope of providing preparations as cffective 1n relteving pun as
morphine but with fewer side effects and less habihty 10 produce addiction
Tis has nat as yet been achicved but there s no doubt that increasing use 1s
being made of these new denvatives
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¢s daily Some patients cannot tolerate fully effecuve
Tégfmngﬂf: ?&i:rm‘“ o 'yut' headache, giddi wvisual disturbances,
dry mouth and gastric disorders 1n half to three quarters of patients some favour-
able effects may be obtamed, but well-controlled chimeal trials arc stll requuced
to determune 1ts usefulness Other new agents introduced for the treatment of this
disorder include diethazine and a closely related substance, ethopropazine hvdro-
chloride The former has occastonally given mise to agranulocytosis and renal
myury and both must clearly be used with caution There 1s no evidence that they
are more effective than other less toxic substanzzs available for the reltef of
parkinsonism  Antihistamine drugs, particularly diphenhydramine (Benadryl)
have been employed with some success (Budnitz, 1948) but thew mechanism of
action has not yet been determined

1t s important to ap both the and ad ges of drag treat-
ment of this copdition A small degree of improvement can be obtained 1n most
patients It 15 often advisable to use a combination of drugs (Effron and Denker,
1950) and the best arrangement and doses have to be determined for cach mdi-
vidual patient

Though the aud guven by drugs may be small it 1s 1n many cases sufficient to

restore an mcapacitated patient to some degree of activity so that he may become
ambulatory and able to look afier himself

Surgical treqiment

Recently, efforts have been made to treat parkinsonism surgicatly The resulls
are best tn younger patients and 1t 1s doubtful whether this form of treatment
will help the elderly, 1n whom the disorder 1s usually bilateral and progressive

Cerebral atherosclerosis

In companson with coronary artery disease relatively little

patd to factars leading to degenerative changes 1n cerg’bmlll a?:et;:lswn’;;‘ 2:: K‘r’\e:::
be admitted that very little progress has been made i the medical treatment
of cesebrovascular disorders The effects of a cerebral thrombosis resultung 1n
hemiplegia may be partially overcome by carefyl rehabilitation of the patrent
as deimbed w other chapters The drugs described for tha vt & £ patie
are ¢

cane

due

ton

bloc

(Clarke and tus colleagues 1954) The usczf;:‘t;\c“;a“g‘:xcl'z\rnag:u bc;: l;,:successrul
mended 1n the treatment of cerebral asteral thrombosis b i ot ot
accepted an view of the difficulty n o ¢r -~ 1S but Is not generally

onfidence between a

=+ s altd Inerapeutics
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have been described (Gricobi and Lassenwus, 1959) These include postural
hypotension, dryness of the mouth, skin rashes and disturbances of the extri-
pyranidal nervous system The most sertous common toxic effect s the develop-
ment of jaundice This occurs n about 1 per cent of patients recenving the drug
There 15 no definite correlation between the amount trken and the occurrence of
Jaundice This complication varies greatly in seventy and may even prove fatal
Older people arc more likely to develop jwundice than young ones, and females
more than males (Isaacs, Macarthur, and Taylor, 1955) Chlorpromazine 15 a
potentinlly dangerous drug It has several useful actions, particularly m supple
menting the action of analgesics, but clearly 1ts admunistration should not be
undertaken for triviil reasons

Insomnia

Tius 15 2 common complaint 1n the aged It 1s important to recall that they
often do not tolerate well depressant drugs such as barbiturates, and simple
measures should always be tried 1n the first instance before having recourse to
hypnotic agents Quiet surroundings, warmth in bed and reduction of extrincous
noise have long been recogmized as important 1n procunng sieep Chlori hydrate
15 a valuable hypnotic 1n the elderly and s a useful alternative to the birbiturates
Bromides should not be given along with 1t as they have no hypnotic cffect in
the usual single dose but mnay, 1f repeated, accumulate in the body and lend to
intoxtcation and mental derangement Barbiturates are widely used and m the
mayority of ¢cases produce no undesirable side effects They should, howeser, be
gven tn a small dose 1n the elderly, particularly as occasionally they may produce
cxestement tastend of sleep

Alcohol 1in moderation can serve as a valuable sedative and hypnotic for the
elderly 1t1s doubtful if 1ts vasodilting action s of any tmportance i those with
cold feet or 1schaemic pun in the lower limbs due to atherosclerotic artenal
diserse  Nevertheless, some alcohol at night may dull the apprecnitton of pun
and pernut a few hours of restful sleep On the other hand, the abusc of alcohol
may be exceedmgly mjunious particulasly 1f it leads to inadequate proten in the
diet, malautrition and vitamun defictencics

Parhinsonism

In old age this condition 1s usually of degencrative origin and 1s not complicared
by the mental defects which may result from virus encephalis The disetse 1s
chromic and progressive and treitment ts essentilly symptomatic Drug theripy
may assist other measures wluch consist maunly of physiotherapy and encourige
ment Drugs of the bellidonna group, such as stramonium and hyoscine, hive
been used for long i the relief of this condition and are probably at lexst as
effective as the synthetic drugs which have been recently introduced These new
substances act centrally as sheletal muscle refaxants and their aim s 1o abolish
the spasticity and tremor seen 1n parkinsontsm without mterferng with normal
muscular tone and movement Benzhexol hydrochlonde hs been furly widely
used and 1s relatnvely free from untoward side effects Small itin] doses are mc:!‘.
about 1-2 mulligrams twice a day, and the amount s ncrersed gradunrlly 10 3
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mfliorams three or four times daily Some patients cannot tolcr:l: l}}:{n:&‘:l:x
doses owing to the development of headache, Eldd"‘fs;- ":5 “(S e Tavour.
dry mouth and gastne dlsonzersh In halllf to (Prﬁ;gué;:;clg Io"IlP:] s‘c:rc S required

le effects may be obtamed, but well-contro!
!lg :kicnnmc |tsy usefulness Other new agents introduced for the uca\am;ne\ :\T’ d‘:‘o‘f
disorder include diethazine and a closely related substance, ethopropaz e renal
chloride The former has occasionally given nise to agranulocylgsu That they
injury and both must clearly be used with caution There 1S no evidence e
are more effective than other less toxc substanzes avatable for |thr: i
parknsomsm - Antihstarmne drugs, particularly diphenhydramune (h cn:; ryor
have been employed with some success (Budmitz, 1948) bus therr mechanism
action fas not yet been determined

Tt \mgnrm)\l to both the 1 and ad ges of drug treat-
ment of ths condition A small degree of improvement can be obtained 1n most
pateents 1t 15 often advisable 1o use a combination of drugs (Effron and Denker,
1950) and the best arrangement and doses have to be determuned for cach mdv
sidual patient.

Though the aid gven by drugs may be small 1t 1s 1n many cases sufficient to

restore an meapacitated patient to some degree of activity so that he may become
2mbulatory and able te look after humself

Surgical treatment

Recently, efforts have been made to treat parkinsonssm surgically The results
are best 1 younser patients and 1t ts doubtful whether this form of treatment
wil help the elderly, in whom the disorder 15 usually bilateral and progressive
Cerebral atherosclerosts

In comparison with corenary artery disease relanvely little attention has been
paud to factors leading 10 degeneranve changes 1n cerebral artenies and 1t must
be admuted that very little progress has deen made m the medical treatment
of cerebrovascular disorders The effects of a cerebral thrombosis resulting 1n
hemsplega may be parisally ty careful b of the pauent
as desenibed 1n other chapters The dugs described for the relief of parkinsotism

e of no assistance 1n spasticity due to upper motor neurone lesions Disabihity 15
eaused by a diminution in gered;

ral blaod flow, this diminution ¢an be insidious
duetothe i of ath plaques, or 1t can be sudden, due
10 the developraent of a thromboss or haemorrhage Attempts to increase cerebral
Boed fow

o Yy vasodiiator drugs, suck as tafazoltne, have been unsuccessful
(Clarke and s colieagues, 1954) The use of anticoagulant drugs has been recom-

aeaded n Abe wseatment of cercbral arterial thrombosis but 15 not generally
accepted 1 view of the fficuhy »

R disty hing with
thr_‘;:cboﬂs and sral haemaanem stinguishing with confidence between a

: ansing from ath disease 1 the cerebral arte,
ries
conslitute ane of the mayor causes of disability 1n the eldarly The mathn o
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CHAPTER 13

NUTRITIONAL PROBLEMS OF THE ELDERLY
H M SINCLAIR

INTRODUCTION

Font the earliest times man has been interested 1n the proper sotis and amounts of
P A T R I -

persons use less nutnment than young” and therefore they could produce such
quantitatie rules as * Growing persons bave most wnate heat, and therefore
requite most nounshment otherwse their bodies will waste away, whereas old
people have but hittle heat and therefore require only a small quantity of aliment
for 100 much would extingwsh the little heat they have remaiming™ In his
celebrated Code of Health end Longewity my great grandfather, Sic Joha Swclarr,
Iisted 1,420 foreign books published upon the subject of dict and Jongevity, and
these he abstracted together with British works, he reasonably concluded a century
and 2 halffago that peaple wrote too much **Such immense masses of printed paper
can answer no good purpose, and are a heavy load upon bterature and the
acquisition of useful knowledge *

Probably the most celebrated of these authors was the Vepetian nobleman,
Luigr Cornaro, who led a riotous youth the excesses of which so injured his health
that he was forced to adopt a striet regsmen of temperance At the ages of eighty-
three, etghity six, mnety one and ninety five he wrote treatises extolling the virtues

of sobnety Tus death when over 100 years old put an end to these tiresome
£pcomivms

Throughn: ¢ tha 1= ~a 2 runs the same advice, that 1s to
avord exg . leasures and passtons, and avoid
worry or . - e of the three jong fived Chmnese
emperors Hang Vu T1 practised moderation i food, Song Kau Tfong Iet nothn;
ruffle s temper  Lyang Vu Tt attributed hss longevity to having Jamn for \hu-lg
years 1n an apastment separate from his wives, a practice also recommended hy
ihe Chinese Methuselah, Peng K'eng, who remarked that a gentleman sl y
n a separate bed from his wife sleeps

TLhcugh the authors of the 16th to 18th cent i o

. w awn wds I its nlane Cemtury
2;3:::::1 §::?( :d‘y::nces ;’nhlhxs science In the earder palyl (;[;h\ek\: ig:\!?xer;“:\z
eim, fal carbohydrate, were differentiated,
s , and toward:
of the ceatury the wnnagtance of Protein came to be reafized largaerlysllll';c:urg}lxdﬂ::
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NUTRITIONAL PROBLEMS OF THE ELDERLY

sworh of Liebig Then 1n the sccond half of the century intermediary metabolism
began to be elucidated, and advances in chermistry made possible the analysis of
dictaries and metabolic studies that for the first time indicated nutritionsl
requirements At the end of the century vitamins were discovered, and studies
upon these have occupied much of the first half of the present century, The realiza-
tion that the growing body had unusually high nutritional requirements and interest
m the remarkable cffect of nutritional deficiencies upon growth tended to
concentrate work upon the carher periods of the hfe-span.

Study of nutritional problems in the clderly

It 1s only very recently that general attention has been pad to nutnitional
problems peculiar to the elderly The mawn reason for this recent turn of miterest
1s the increasing number of old persons m the population For instance, in the
United States the medan age of the population 1n 1900 was just under 23 years,
n 1950 was yust over 30 years, and i 1975 1s expeeted to be 34 years (Mountn,
1950)

Dufficulties

The study of nutntional problems in the clderly has therefore become, and 1s
becoming, ncreasingly important  Such studies are facilitated by one fact and
impeded by three The old arc in general an casy group to study, a small proportion
of them can be found living together in homes and greatly appreciate niclligent
mterest tahen 1 them and co-operate i studies upon thent to an extent that s
greater than the mere desire for reltef from boredom

A difficulty 15 the vanabiliyZofthe-old Infants arc comparatnely unmiform in
size and metabolic pattern, but as age advances devintions from the norm become
increasingly apparent and thercfore i old age relatively extensne studies are
required to cstablish the norm and differences between groups A cause of this
varitbility, but sufficiently important to be separately mentioned as the second
difficulty, 1s the presence of the’sears of past malnutnition or ather discase These
may continue to 1mparr funchion or may warp onc’s judgment about the present
state, for example, one 15 hased as soon as one sces an old person with rachitic
deformities which may not, however, affect the present state of health The mental
yprirment os-confusion of the old often impedes study of ther nutntontl
problems

The third difficulty 15 the-decisian when.ageing starts, or at whit chronological
or physiological age a person 1s desenibed as elderly (Medawar, 1955, Comfort,
1955)” Obssously sndividul cells are agemng at birth. red blood carpincles and
cells of the epidermis are continunlly getting older, degencrating, and disintegrating
or being disintegrated  Ageing in the sense of the start of senescence might be
supposcd 10 start with the end of adolescence or when growth cetses, alternatively
Wt might be supposed to start at the chmactenic

The studies of Sonncborn with a flatworm (Stcnostonm incaudatum),
of Lansing with a rotifer (Philodina curina) and of McCay with rats and
other ammals gne strong biological grounds for dividing the span of life into
the three periods of infancy, adolescence and senescence, sengscence stirts w I;c::
growth ceases For our present purpmc;.mhoumcr. we may arbitranly assume th



DIGESTION AND ABSORPTION

1he elderly are more than 43 yeats ofage In passing we should note that the studies
Uipon lower organtsms establish the important principle that prevention of matura

tron as by under nutation may almost completely bt senescence  For snstarnce
McCay has shown with trout and rats that over nutnition dunng the growing
period shortens the life span and under-nuinuion profongs 1t (McCay, 19352 and
b) From this and other work the important conclusion follows that 1t 1s dangerous
10 over feed children, 2 subject that 1 have discussed elsewhere (Sinclarr, 19552)
and one which betng not directly germane to the present discussion will not be
considered here further Some old persons are obese, and some persons who were
obese at a penod of thet tives ve to great ages Dublin (1953} has brought forward
ewdence i support of the view that fat people who Jose weight hive longer, and 1
myself have discussed the dancers of over feeding at the recent Congress of the
Internauional Association of Gerontology (Stnclarr, 1955¢)

DIGESTION AND ABSORPTION
Teeth
Appetite often becomes dulledn old age, partly because of dimnution n the
seates of somell and taste though these senses may Temain very acute As 2 canse of
toss of teeth  the elderly, eanes becomes less mmportant with ageng and peno-
d;mahimscs become more impartant Loss of teeth and attntion change the
shape of the jaws and face and cause difficulty in catiig Therefore food may not
be properly masticated with ensuing irritation of the bowel, and soft foods may be

chacen v th an

ouw 1
hese desturbances PuuL lustolauons Sicher (1948) has reviewed the effects of

h
e dstur which may be followed by deforming arthntis and pam 1n

Effects of wearmg upper denture

Two
chaﬁngtgrcf):s: 22 ;:!::rxsng?‘c}\‘: uppexr denture may be noted Farsy, 1t may induce
for evotenc cf anpers of the : mou h and this angular stomatitis mav he mictaban
tion of the
adequately .
his old pan

Salva

- s« wadiupen (1937) has deseribed



NUTRITIONAL PROBLEMS OF THE ELDERLY

large degenerate cells in the salnary glands of the clderly: these he called “‘onco-
cytes”™. Meyer and colleagues (1937; 1940) have demonstrated that the
production of sahva and the ability to digest starch are dimimished after the age of
sixty. Since the elderly consume relatively more carbohydrate the deficiency of
saliva might be expeeted to be a cause of mdigestion, but pancreatic amylase was
found to be undiminished (Necheles, Plothe and Mcyer, 1942),

Achlorhydria
Incidence

So-caffed *‘chromc atropluc gastnitis®* 1s common after the age of filty
years (Hebbel, 1949), 1ts causes and consequences have been discussed by
Faber (1935) Assoctated with 1t 1s achlorhydria the incidence of which increases
with advancing age (Bloomfield and Polland, 1933) There 1s a similar dechne in
total acid secreted 1n both sexes, and the incidence of achlorhydria 1s only shightly
lower after the Ewald test-meal than after histamine (Table XXV}

TABLT X\V

PERCENTAGE INCIDENCT OF ACHLORNYDRIA IN VARIOUs Drcanrs of Lue
AFTFR EwaLD TrsT-Meal

Aumber of caves of Pereentace with

Ace Number of subjects anactdity anacidiny
20-23 866 46 53
30-39 1,354 137 95
4049 1,299 224 167
50-59 1,043 250 40
0 + 12 27 354

5,204 884 16 9

(After Bloomfield and Pollard 1913)

Iffects of achlorhy dria

The ellects of this achlorhydria are not properly known Onc imporiant con-
sideration 1s decreased absorptton of B wvitamins thes and the possible decresed
absorption of sron and calcsum are discussed below  Dyspepsia or *‘indigestion”
was found to be a complant of almost half the paticnts at the Mayo Chinic between
the ages of thirty and sixty (Rivers, 1938), and the great danger of ignonng s
importance or using hostrums to allay dyspeptic symptoms was demonstrated
In patients over the age of 40 years who complained primanly of dyspepsia this
was attnibuted tn males to peptic uleer i 23 per cent of cases, to cancer i 17 per
cent (cancer of the stomach accounting for an overalt 12 per cent), and to gall-
bladder discase in 9 per cent, 1n females the cause was gall-bladder discase 1in 24
per cent of cases, pepl ¢ ulcer 1n 10 per cent, and cancer 10 6 per cent (cancer of
the stomach accounting for 4 per cent)

Meyer and his colleagues have shown (1940) that in the clderly amylolytic
and lipolytic activity of the fasting duodenal contents 1s not much dimimished
whereas the proteolytic activily 15 markedly decreased
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TRANSPORTATION AND UTILIZATION

Intestinal abserption

orption 1n the aged will be mentioned fater
‘“Somemfmm:::}c:n about m\estm::ébs‘ TPy he v%tamms, T mach 5
avatable Horvath \V:solsky and Corwsn (1947) found that 1n aged men iher\; \\;‘us
defimte_abnormalitytn-the-orat-ghucose tolerance test, but Meyer an : 1S
colleagues (1943) found a dummshed peak_n_theoral galactose-tolerance test
The tech of ad asut by mouth and measunng blood levels
thereafter 15 apt ta be musleadng as 2 measure of intestinal absorption since
ussue utihzation may vary Indeed this consideration led Smith and Shock (1949)
10 study bload tevels of glucose after 1ntravenous admimstration
Half a century ago Metchmkoff proposed that agemg was caused by poisons
derved from testoal putrefacton To avaid  auto wtoxcition  removal
of the cofon was ded and d, and the 1 flora was altered
by coprous draughts of susy of lactobacils B ly we now hold our
bactenal flora 1n greater esteem

TRANSPORTATION AND UTILIZATION

Nutrition 1s not concerned only with the eating of food, 1t 15 the process by which
the cells of the body grow and obtawn their energy 1t 15 therefore concerned with
the transport of axygen, water, nutrients and aliments to the cells, with the utiliza.
tion of these by the cells, and with the temoval of waste products from the cells

Cireulatory insufficiency
Transport to the cefis 15 impaed 1n which 15

m old age through cardwc inefficiency, artenosclerosis ot hypertensive artenal
disease The refation of diet 10 arteriosclerosis will be discussed presently Crreula-
tory msufficiency also wnpays the remaval of metabokic products from cells and
\ttle 15 known of the effects of chromc touctty of these Such effects may be en
hanced by renal insuff and 1t 15 th 1o a Wbera)
flad intake in the elderly the kedneys do more work 1 ex

creting a small volume
of tughly concentrated unne than 2 lasge volume of dilute nrme AR 2 o
RAter s mat ~

Tlomeostatic mechanisms of the body
The homeostas o wa v

+~ vy aHe glucose tolerance test
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NUTRITIONAL PROBLEMS OF THE LCLDERLY

large degenerate cells i the salisary glands of the elderly: these he called “onco-
cytes”. Meyer and colleagues (1937: 1940) have demonstrated that the
production of saliva and the ability to digest starch are diminished after the age of
stxty. Since the elderly consume relatively more carbohydrate the deficiency of
saliva might be expected to be a cause of indigestion, but pancreatic ams lse was
found to be undimimished (Necheles, Plothe and Meyer, 1942)

Achlorhydria
Incidence

So-called “chronic atroplic gastriis™ 1s common after the age of fifly
years (Hebbel, 1949}, tts causcs and consequences fave been discussed by
Faber (1935) Associated with 1t 1s achlorhydra the incidence of which increases
with advancing age (Bloomficld and Polland, 1933) There 1s a stnutar decline in
total acid secreted n both sexes, and the medence of achlorhydria 1s oaly shightly
lower after the Ewald test-meal than after histamine (Table XXV)

TABLE \\y

PFRCENTAGE INCIDENCE OF ACHLORIYDRIA IN VagriOus Drcanes of Lit
AFTER EWALD TEST-MEAL

Nunber of cases of Percentage with

Age Number of subjects anacklhiry anacidity
20-2% 866 46 53
30-39 1354 m 95
40-49 1,299 24 16 7
50-59 1,043 250 240
60 + 642 227 54

5.204 834 169

(After Bloomficld and Pollard, 1933)

Effcets of achlorhydria

The effects of this achlorhydna are not properly hnown One important con-
stderation 1s decreased absorpuion of B vitamuns, this and the possible dccrc:nct%
absorption of 1ron and calcium are discussed below Dyspepaa or “indigestion’
was found to be a complamt of almost half the p wents at the Mayo Chnic between
the ages of thirty and sixty (Rivers, 1938), and the great danger of ignorng ats
tmportance or using nostrums to allty dyspeptic symptoms was demonstrated
In paticnts over the age of 40 years who complained primanly of dyspepsit this
was attributed s males to peptic ulcer 1n 23 per cent of cascs, to cancer in 17 per
cent (cancer of the stomach accounting for an overall 12 per cent), and to pali-
bladder diseasc 1n 9 per cent, in females the cause was gall-bladder diseasc in 24
per cent of cases, pept ¢ ulcer 1n 10 per cent, and cancer in 6 per cent (cancer of
the stomach accounting for 4 per cent)

Meyer and his colleagues have shown (1940) that in the elderly amylofync
and hipolytic activty of the fasting duodenat contents 1s not much diminsshed
whereas the proteolytic achvity 1s marhedly decreased
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, Hooton snd Dupertws 1951) Sheldon (1954) gives supposed
fu}::m"rml :z:ghggt different ages of his various somatotypes almost all of which
increase in weight until about 50 years of age and' then decline F(;r m&wn;e{ar:
exireme endomorphic mesomorph, 474 Shetdon’s terrunology, o heght 6 fee
weighs 227 pounds at 18 yeats and gatns about 20 pounds every five years up to
the age of about 40 to 45 years as he gains body fat This gan 1n fat will then
contnue bt he will start o lose muscle whith 15 of course denser, and thercfore
s weight will deching 1€ 14 18 asswmed that the Water content of cells and extea-
- i e -
an

osteaparests which again 15 probably due ta loss of protem and reduced muscular
actvity

tfeasuring composttion of body
R — -

\

TR wuu w U Alaysutlue i, in general as age increased muscle decreased

and fat sncreas ' *

texture than th

Prentice and h

different ages t . ¢y ws sONULNIOD I each case was that there is a preater
volume of fatty trsue at the higher ages Lowry and Hastings (1957

) came to the
starthag conclusion that “*A change in the water cofttent of mans + o0 2 A

+ 4 Sved, especially as far as true senescence
weoncerned The data i thes age I3Rge are tao meagre However, the newer data
an b?dy water (and a varety of fatftess tadicatns to.

re) €1 mevnes &

20

we

L2249 and 23 2 Hee

d,\:e solely to the incsease

the nere; 13

e Tm:m:’r:B o‘gyi:-:sss be = v osuele wds @ dectement of the lean
Simufar Studies were mda

BrOups were taken w

was estimated from

o s “ b,ana 45 9 Thy
wein according to the 1953 he:g);r werght age stnndar:d‘sn:;g:xz
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NUTRITIONAL PROBLEMS OF THE ELDERLY

If this 15 adminsstered orally the changes observed might be caused by altered
absorption from the intestine, and therefore Shock and his colleagues have used
the intravenous glucose tolerance test 1n the aged (Smith and Shock 1949) The
subjects were carefully selected to exclude anyone hikely to have an altered response
from any factor other than age No sigmificant age trend in the resting blood sugar
levels was found, but subjects aged 20 years returned to resting blood fevels after
25 grammes of glucose intravenously more quickly than did subjeets aged §0 years,
there was a progressive tnerease in the ume required to return to resting levels
with increasing age This alteration might be caused by an mpaired utthization of
glucose within cells or to an altered secretion of nsulin or some other hormone
that effects the disposal of glucose The second explanation s perhipy more
probable than the first but there 1s almost no cvidence Liver tissue of lower
animals, whether tats (Retner, 1947} or guinca-pigs (Rafshy, Newman and
Horonick, 1952), shows practically no change i rate of respiration with age

On the other hand study of blood pyruvate following intravenous glucose appears
to dicate normal secretion of isulin In a normal person the blood pyruvate
uses, reaches a maximum afier about 30 minutes and then falls reaching the
resting level after a further hour 1n the diabetie the rise occurs much more slowly,
does not reach so hugh a maximum and 1s st} rsing or 1s hugh after 90 minutes

Elderly persons who were found to need a prolonged time (more thin 120 minutes)
for thar blood glucose 1o return to normal after 50 grammes of ntravenous
glucose had nises and falls 1n blood pyrusate simular to those who needed less than
120 minutes and very different from patients with diabetes mellitus (Santh, 1950}

It therefore appears that the delyed fall in blood glucose in the aged ss not relited
to the delryed fall in diabetics

NUTRITIONAL REQUIRI MENTS
Calorics
W erght and height i old age
The body 15 composed of fat, bone, connective tissue, extracellutar flnd and
**active tissue”” (such as muscles shin, glands, neurones) The changes in compaost-
tion that occur with age huve been very hittle studted, although st 1s common
observation that they occur, we note more subcutancows fat 1 infancy and n
middle-age than 1s found at the end of adoleseence and in old age In 1943 the
Minsstry of Food carried out a survey of hesght and weight of the civil population
of Great Bratain (Kemsley, 1950).Jf was found that males and females were tallest
about the age of 22 year~ and degreased mn herght i ofd age, although 1t must be
remembered that the numbers of elderly people studied were small Males were
heaviest at about 37 years and females at about 52 years, body-weights fulling
both sexes after these ages But when the weights were corrected for herght there
was a steady rise 1n setght 1n males, and a fall 1n femates only after the age of 60
years (Kemsley, 1952) The interpretation of body-werghts tn old age ts of course
complicated by the greatly inereased mortahity of obese persans so thit the chancey
of an aver-weight person surviving to old age are dimimshed  This my be a
reason for the fall in weight after the age of 60 years seen in the Hinvard /\nll:f&
pological Suney of Iretand which was made upon the rural populstion 1n 19
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e allanance—In 1939 Stebelng and Phupard put forward o
scfl?::f gkc:l‘: 13 - and proposed that a red of about 10 per cent
should be made for persons berween the ases of 60 and 75 years, and of about
20 per cent for thos¢ over 75 years During the war, the Oxford Nutntion Survey
drew up fof 1ts own use a table of nutnyonal aflowances (Sinclawr, 1948b) These
also give decrements in calones, and m vitacas of the B complex, 1n old age
Calone allowances ere guen for males aged 20 1o 59 years for six dufferent
requirement classes and for females for five For those aged 60 years and over a

area but because ordinary datly actvities are decreased Thus a man of 30 yeass
downg moderately active work requires more catories than a man of the same height
and werght of 60 years dowmg moederately active work pastly because the former has
greater non occupational acivity and partly because he has a larger amount of
active issue as opposed ta fat  The Commuttee on Nutrition of the British Medreal
Association (1950) adopted all the calone allowances of the Oxford Nuttiion
Survey with the single exception of making no distinciion for persons of 60 yeass

aad aver This was 1n conformuty with the then current Recommended Dietary
Allawances of the Nani~~~t © P

for elderly pecsaas Tn o .
folfowed the Comm tted
‘ '

¢ ©ea o wuullr guds) 1o veduction tn the alfowance of
calories m old age had been made

he Ci on Catore Req of the Food and Agriculture Orgamsa
ton made 2n 1mportant pronouncement which must be quoted at length

It 1s commonly observed that people tend ta eat less as thes
'y grow older sf not they

E;l f?: }’2\: :hE:l ;;‘meys kl)h.;t hz\: been made on the food cansumption of elderly

ople shaw that theur calorie sntake 1 substannially smaffer than t i3
lving in the same environment ™ « i ban ha-to younkaduts
seduced energy expendnore of e}
basal metabolic state and i the
body size decreases regularly afte
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NUTRITIONAL PROBLEMS OF THE ELDERLY

the women were slightly ** under-weight . Tt 1s apparent therefore that in both
sexes there 1s a marked increase i the percentage of fat in the body with increase 1n
age from about 20 10 about 55 years, and women muntatn furly umformly a hicher
percentage of fat A man of 55 years of standard weight for height and age has
about the same percentage of body-waeight as fat as a woman of 25 who 1 shghtly
“‘under-weight ™,

Metabolic rate and calorie requirements
Metabolie rate

The fact that there 1s a considerable increase wn body-fat and to some extent
a decrease 1n muscle as age advances during the persod of matunty rases two
mmportant 1ssues First, what 15 10 be regarded as the **normal® amount of fat and
what represents obesity 1n the clderly, secondly, should the calone requirements
be decreased” We must first consider the metabolic rate of the body as affected by
age, and here there are conflicing opiions as may be scen from the following
three quotations from pubhcations from the Laboratory of Physiological Hygiene
wn the Unversity of Minnesota

This decrement {with age in non-fat tissues] accounts for a large part of the ase
differences 1n basal metabohsm during maturnity (Keys and Brokek, 1953)

One hilogram of ‘actne tissuc® appears to have a constant basal metabolism in
the adult, regardless of age and sex (keys, 1955)

Ths [the presence of a difference between the basal oxygen consumption in reference
to the values of active tissue mass it two groups of men aged 22 29 and 48 $7] s an
indication that agetng 1s associated with a real slowing down of the metabolic rate 0
the tissues (Brozek 1952)

Whether there 1s a real slowing down or not has been investigated by Shock
and others (Shock and Yiengst, 1955, Shock, Yiengst and Wathin, 1953, Shock,
Wathin and Yiengst, 1955, Shock 1954) who have used total body water as an
index of functioning protoplasm Antipy rine and thioey anate spaces were measured,
and metabolic rate was determuned by the Tissot open-ciremit method  The basal
heat production for oxygen consumption per umit of intracellular water, caleulited
as anupyrne space minus thwcyanate space, was computed and there »as
apparently no change with age between 45 and 85 years for Shock concludes
**Thus, 1f we are willing 1o accept either total bodv water or intracellular water as
an index of the amount of functiomng protoplism in the intact ammal, we are
forced to conclude th1t the oxygen uptihe of functioning cells tn old indniduats
1s no different from thit in young subjects under resting conditions™

Caloric requirements

The following factors are therefore important in considering ealone requirements
in the elderly The metabolic rate of actave tissue 1s probably unchinged, but even
If body-weight remains constant there 1s a decrease in active tissue and a greater
volume tnerease 1n bods-fat, this incre1se 1n body-fat 15 prabably mainh the
result of appetite not dinumshing, or not dimimishing_ sufficiently, whereas
activity does diminish and so therefore docs the amount of actsve tissue Hence,
by the criterion of amount of body-far, old persons are over-citing The increase
1 body-fat 15 probably undesirable
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Scale of calorte allowance —In 1939 Sucbelng and Phipard put fornard 2
scale of calorie all and proposed that 2 red af about 10 per cent
showld be made for persans between the ages of 60 and 75 years, and of about
20 per cent for those over 75 years Dung the war, the Oxford Nutntion Survey
drew up for 1ts ovm wse & table of autnbonal allowances (Sinclawr, 1948b). These
also gne decrements in cafones, and 1 vitamuns of the B complex, in old age.
Calone allowances were gwen fac tales aged 20 to S9 vears for six different
requirement classes, and for females for five. For these aged 40 years and over a

tara PN .

arex but because ordinary datly activities are decreased Thus a man of 30 years
dotng moderately active wark requires mote cafories than 2 maa of the same heght
and weight of 60 years domng moderately active work partly because the former has
greater non-occupdtional actwty and parily because he has 3 larger amouat of
active tissue a5 opposed to fat - The Commuttee on Nutntion of the Briish Medscal
Assocuatton (1950) adopted all the calone allowances of the Oxford Nutrtien
Survey with the stngle exception of making no distinction for persons of 60 years
and over This was 1n conformity with the then cyrrent Recoramended Dietary
Allowances of the Nanonal Research Counail {1948) which made no distinction

for elderly persons In 115 latest revision the National Research Council {1953y has
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olieagues, 1955) The dietary intake has been d and energy expend
:m:;ud fora g)m\lp of industnial workers i Slough (Bransby, 1954) The dietary
Intake has been measured for a group of ndustnal workers on Tyneside (Minstries
of Food and Health, unpublished recosds), for old men in Sheffield (Bransby and
Osborne, 1953) and for mddle-class men (Widdowson, 1936) Data showng the
calone value of foed consumption (food purchases*® adjusted for changes in Jarder
stocks) of all male old-age pensioners hving alone who provided records during
1947-8 m the Notional Food Survey have been compiled (Mumstry of Food,
unpublished records) The dietary intake of students under 21 years of age has been
estimated by questionnaire (Kitchin and tus colleagues, 1949) The results of all
these studies are summarized sn Table XXVI

OF the 56 men studied 1 the Minstries of Food and Health Inquiry of 1949,
15 wete judged to be doing very hight work, 13 hight work, 24 moderate work and
4 heavy work, but no sigmficant difference was found 1n the energy vakie of the
food eaten by the men graded according to activity, Those on heavy work were so
small i number that 1t would probably be fair to assume that the study related to
men on very light to moderately active work

Branshy (1954) has recorded that the grades of work of the 146 men whose
dietary intakes were measured in 1952 were as follows

Grade of work Men of all ages
hght- - - o -~ - - 30
Light to medum- - - - o - - 38
Medwm 0 medium heavy - ~ - - ~ 48
Heavy - -~ - - - - %

It seems from the results of the East Fife study, that energy expenditure did not
sary with age at ages between 20 and 46, for either clerks or miness, though the
energy value of food eaten showed 2 tendency to decrease  The numbers of each
age group studied were, however, very small In this mquiry the two groups
t':‘\“;:‘ect:ei ‘:hc same amount of energy on sleep and out-of-work actvities, but the

. On 2 )
o, verage, spent nearly 900 calories per man daly more than the clerks
“;h;sr:‘c,:‘r’?‘s‘ f‘i‘ﬂ_mlefd 3n Table XXVI suggest that enerev 1ntrke of man 4.
©200 - )
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NUTRITIONAL PROBLEMS OF THE ELDERLY

order at the age of 45 may be too large in countries and regions where adults perform
throughout middle life the same manual work which they perform n early adult life
In such circumstances, the corrections indicated may sull be applied after the age of
45 but 1t 1s suggested that up to that age a correction of only 5 per cent per decade may
be made This adjustment 1s probably desirable only in unusual etrcumstances, ordina-
rily the factors of manual skill gamned from experience and a spontaneous reduction of
non occupational activity will assure a sut 1al d In energy i
even though the same manual labour 1s performed

It 1s obvious therefore that the adjustments of the Food and Agriculture
Orgamisation’s Commuttee and of the Oxford Nutrition Survey ansc from different
considerations The latter lowered the calorie allowance at 60 years because a
man at this age would have less non-occupational activity than a younger man of
the same height and weight and occupation, and because the older man would
have less active metabolizing tissue and more inactive fat, the Food and Agniculture
Orgamisation’s Commuttee reduced calorie allowances for age much more
drastically (at 65 years the allowance 1s 70 per cent of the allowance at 25 ycars)
because there 15 a decline n energy expenditure per unit of body size n the basal
metabolic state and in the “‘resting” condition and partly because there 15 a
tendency to reduce activity with increasing age In this country reasons for elderly
men secking less active Jobs have been discussed by Welford (1951) and Richardson
(1953)

There 1s a growing opinion that this age adjustment of the Food and Agriculture
Organisation 1s too Jarge and that 5 per cent per decade would be more suitable
This figure was adopted by the National Research Council (1953) Further, the
Fourth Report of the Joint FAO/WHO Expert Committce on Nutrition (1954)
stated **In the Umited Kingdom, careful attention was given to the appropriatcness
of the recommendations of the Calories Commuttee as applied to the situation
m that country It was concluded that the FAO recommendations underestimated
actual needs by some 250 calories per caput daily More detatled analysts, under-
taken partly in consultation with FAO representatives, indicated that the discrep-
ancy arose from the excessive decrement for increasing age beyond 25 years and
that a decrement of about 3 per cent for each decade would be more suitable, as
far as the Umited Kingdom 1s concerned, than the recommended figure of 7 5 per
cent ** A few studies have been made in the last few years tn this country which
give some 1ndication of the possible reductton of energy expenditure with increasing
age It1s appreciated that the results of various investigators are not comparable
since the work 1s of varying quality and the assessment of calones 15 made 1n
different ways with different allowances for wastage, different food tables and
different conceptions of how to compute the energy value of dictaries Un-
fortunately there 15 not space for a cntical apprawsal and companson of the
results An interesting discussion on dictary standards 1s given by Hobson and

Pemberton (1955)

Calorie intake of men

The dietary 1ntake and energy expenditure have been measured for two groups
of cadets at Sandhurst (Widdowson, Edholm and McCance, 1954, Edholm and
his colleagues, 1955) and for mmers and clerks 1 East Fife (Garry and his
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TABLE XXVII
SumMARY OF CONCLUSIONS ON ENERGY REQUIREMENTS FOR MEN

Calorie requirements As percentage
Age ;;er bead datly ef 20 29

3,3 100

e 355 %
g w zz
50—5; 2500 76
-79 2100 64
80 and over 2100 64

This would suggest a reduction of 1 to 2 per cent per decade between 25and 45
years of age, a much mbre rapid rate of reduction between 45 and 65 (6 per cent
and 15 per cent respectively for the two decades), and a less rapid rate after 65
{12 per cent between 65 and 75, and thereafter no change)

Calorte intake of women

The data for women are much more sparse than those for men No studies have
been made 1n this country on the energy expendityre of women and no recent
records are available on the dietary mtake of middle aged women, though the
study of Widdowson and McCance (1936) on middle-class women provides some
pre war evidence

Students —The women students, all under 21, whose diets were studred 1n 1947
43 by Kitchin and hus colleagues (1949) by questionnarre method were divided into

those living at home who took 2,180 calories darly, those m lodgings who tock
2,280 and those 1n hostels 2,330

AE AN v -
an '* .
m s -
o .
2 L = wv w2y asv o dHE ONE Woman aged 62 took 2,[52'
calortes daily
s TABLE XXVIIT
UMMARY OF DATA ON ELperLY Womex Stupirp
194748 Anp 195081 oD
L’*alu;re
intahe | Aumber Type of
A
ge o/‘;m’n tndesudual Reference
€063
U; &‘; :q Tl-gag (5} u;!; OMd age pensioners | Mumstry of Food
1
75 and over -'3,33 (S: Medically fit Bransby and Osborne (1953)
i 301
%099 161950 93 O1d age pensioners | M: inistry of Food

(@) Purchases adjusted for larder stocks

s



NUTRITIONAL PROBLEMS OF THE ELDERLY

(Hobson and Pemberton, 1955) that, even 1 this country where there 15 hittle
relationship between income and energy value of diet, income plays an 1mportant
part in deternining the dietary intake of the elderly

TABLE \\VI

SuMMARY OF DATA ON ENERGY INTARE
AND EXPENDITURE OF MEN BY AGE

Calories
per man Number
4 datly (;f TZ;pcin[ ; Date of
Ige ndny wn insdua maqur) Refer
Intake | Expends | dials wan ference
tire
184-20 | 3,705 3420 7 Cadets 1952 Widdowson ef af
(1954)
18} 20 3432 3416 12 Cadets 1953 Edholm ef af (1955
18& 19} 3400 — 5 Muddle class 1936 Widdowson (1936
Under 21 { 3040 (a) 61 UAnd;rgmdu'\tcs
nder a - t home
2900 (a) . 7 In lodgings 1947-48 | Kutchiner af (1949)
2960 — 19 In bostels
20 29 3457 — 16 Industrial 1949 Mimsstries of Food
workers and Health
3593 - 43 Industrial
108 2830 CI\\orkm 1952 Branshy (1954)
7 erhs
4320 3500 4 Miners 1952 Garry er al (1955)
3250 — 29 Muddle class 1936 Widdowson (193()
30-39 3,568 — 16 Industrial 1949 Ministries of Food
workers and Health
3510 hd 50 Industnal
2700 Cl\wlo\rkcrs 1952 Bransby (1954)
2770 2 erks
409 3710 g Miners 1952 Garry et al (1955}
2920 —_ 10 Middle class 1936 Widdowson (19363
40-49 3241 - 12 Industrial 1949 Munstries of Food
workers and Health
3432(b) —_ 52 Industrial
2500 P workers 1952 Bransby (1954)
3360 1 lerhs
3750 3690 7 Miners 1952 Garry ef al (1955)
2990 —_ 9 Muddle class 1936 Widdowson (1936)
50-59 2890 — 5 Muddle class 1936 Widdowson (1936)
3295 — 8 Industrial
worhers 1949 Minstnes of Food
60-69 2916 — 4 Industrial and Health
worhers J
2270 - 3 Muddle class 1936 Widdowson (1936}
£5-69 2261 — 9 Medically fit 1950 51 BTInSSbe) & Osborne
9.
1 bl 19 Old age
2341@ pcngxon:m 194748 | Munstry of Food
70-74 2254 - 17 0| Medically it 1950 Bransby & Qstorne
75 & over| 2015 =~ 7 g| Medially st | Bransdy
70-79 ¢t 2110 - 76 ) Old age
$0-89 2148 - 21 penstoners 194748 | Min stry of Food

(a) By questionnaire
(b) For age group 40 and over
(c) Purchases adjusted for larder stocks
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TABLE XXVIU
SumvaRY OF CONCLUSIONS ON ENERGY REQUIREMENTS FOR MEN

Calorie requrements As percentage
Age per head dasly of 20~
100
20-29
3029 98
4049 97
50-59 91
6069 76
7079 64
80 and over 64

This wauld suggest 2 reduction of 1 to 2 per cent per decade between 25 and 45
years of age, a much mére rapid rate of reduction between 45 and 65 (6 per cent
and 15 per cent respectively for the two decades), and a less rapid rate afier 65
(12 per cent between 65 and 75, and thereafter no change)

Calorie intake of women

“The data for women are much more sparse than those for men No studies have
been made 1n this country on the energy expenduure of women and na recent
Tecords are available on the dietary mtake of middle aged women, though the
stedy of Widdowson and McCance (1936) on mtddleclass women provides some
pre war evtdence

Students —The women students, all under 21, whose diets were studied 1n 1947~
48 by Kitchin and hus colleagues (1949) by questionnaire method were divided mto

those hiving at home who took 2,180 calories daily, those m lodgings who took
2,280 and those In hostels 2,330

AMuddle-class women —The pre war muddle-class women studied by Widdowson
and McCance took on average 2,187 calones darly

n There was a decrease of energy
intake w th e n of 19 took 2,634, the average
-39, 2,180, for the 4 aged 40-49,
. one woman aged 62 took 2,152
La vties daly
TABLE XXVITI
Susvary 0F DATA ON ELDERLY WOMEN STUDIED I
94748 AnD 195051
Calorie
inphe
Age

Type of
and vidual

Reference
n+q
Up (o 69 O1d 2ge pensioners | Mustry of Food
75304 gver Medically fit Bransby and Osborne (1953)

]

03

1866
% oy (a)

1615 1) O1d age pensioners | Minsstry of Food

(2) Purchases adjusted for farder stacks,
31s



NUTRITIONAL PROBLEMS OF THE ELDERLY

(Hobson and Pemberton, 1955) that, even in this country where there 1s hittle
relationship between income and energy value of diet, income plays an important
part 1n determiming the dietary intake of the elderly

TABLE AXVI

SuMMARY OF DATA ON ENERGY INTARE
AND EXPENDITURE OF MEN BY AGE

Calories
per man Number
darly 0 Type of Date of
Age indn wndivadual mnquiry Reference
Intake | Expendi| duals
ture
18} 20 3705 3,420 77 Cadets 1952 Widdowson et al
(1954
18§ 20 3432 3416 12 Cadets 1953 Edholm ez al (1955
18& 19| 3400 i 5 Muddle class 1936 Widdowson (1936)
21l 100a . U:df]rgraduntcs
Under a; — 6! t home
2900 @) — 47 In lodgings 194748 | Ratchineral (1949)
2960 -_ 19 n hostels
20 29 3457 —_ 16 Tndustrial 1949 Ministries of Food
workers and Health
3593 — 44 Industrial
workers 1952 Bransby (1954)
3080 2830 7 Clerks
3320 3500 4 Miners 1952 Garry et al (1955)
3250 - 29 Middle class 1936 ‘Widdowson (193()
30-39 3568 — 16 Industtial 1949 Munstries of Food
workers and Health
3510 — 50 Industrial
a workers 1952 Bransby (1954}
21770 2700 2 Terks
409 3710 H Muners 1952 Garry ef al (1955)
2920 — 10 Muddle class 1936 Widdowson (1936)
40-49 Iz — 12 Industral 1949 Minstnies of Food
workers and Health
3432 (b, — 52 Industrial
® I\\:rkers 1952 Bransby (1954)
3360 2800 1 Clerks
30 |38 b Cerks }1952 Garry et al (1955)
2990 — 9 Mddle class 1936 Widdowson {1936)
50-59 289 - 5 Muddle class 1936 Widdowson {1936}
3295 - 8 Industrial
workers 1949 Minstries of Food
60-69 2916 — 4 Industrial and Health
workers
2270 -_ 3 Muddle class 1936 Widdowson (193()
65 69 2261 - 9 Medically fit 1950 51 Bmlr:;sbly)& Oshorne
{
— 19 Old age
23 pensioners 194748 | Munistry of Fuod
70-74 | 2254 = 1711 Med calty fit 1950 51 | Branshy & Octorne
75 & over| 2 (1):(5) — % 0Old age (1953)
;&Z}g % 148 - 21 pensioners 1947-48 Mimstry of Food

(a) By questionnaure
(b) For age group 40 and over
{c} Purchases adjusted for larder stocks
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day than those
me was stated to be above £3 bought shightly mose catortes per

’nnlstma\lc: mcomes If the three ypper tncame groups awe excluded the calone
valpes of food purchased 1 the vanous age Sroups ave g follows

Ate Calorie value of food ptrchases

55-59 - - 2590
60-64 ~ - 2860
65-69 - - 2670
074 - - 2580
75-19 -~ - 2590
80 and over -~ - 2460
Average - - 2660

Change in energy expendstire —The lack of data on the actual dietary mtake of
myddic-aged women 1n tis country makes it difficolt 1o yudge how great a change
i eoerpy expendituse occurs beteeen youth and muddle age The zesalls of
Widdowson and McCance (1936 suggest a reduction of about 100 calonies from
2,300 2t 20-79 per decade 10 1950 at S0-62, but pre-war mhddle class women may
have ted less energenic hives than their counterparts today, this might be particu-
larly tmportant for the women today of 30 1o 45 who have the care of a home and
young children, on whom no studies have been made 1t seems from the data
Table XXVl that women of over 60 consume Jess than 2,000 calories daity bug
not less than 1,500

Protein
Loss of both proroin

.
We have seen that active tssuz, mamly muscle, tends to decrease 1 the eldedly
and fa rm wncrease This change represents a foss of hody neatam 60« 3

Ve

R R RSV LIS ;
to pactake of 3 diet figh i carboy appette and defective teeth, tend

carbotydsate and low m protective food:
s ncludan
;:z;sc r:ch '8 protesn b mght represent fadure to digest or absorb proten, ogr
D ;r: @ metabolize s products n the hiver ot ather tssues. :
ictary deficienty —Dietary des b
detony asfeene) - ¢y deficiency of calarses might be 2 cause of protem

by since diets Jow i calopes ten
and ber colleagues have studred eveame 1 o 410 below in praten Obtenn



NUTRITIONAL PROBLEMS OF THL ELDERLY

Elderly women —The dietary records of 508 female old age pensioners luing
alone and supplying data on food purchases and changes nt larder stocks for the
National Food Survey 1n 1947-48 have been examined No records of food wastage
are available, but as the data were obtained at a time of national food stringency,
wastage was probably small In 1950-51, the dietary itake of 44 celderly women,
graded as medically fit, was measured by Bransby and Osborne (1953), the dicts
were discussed n relation to income by Hobson and Pemberton {1955) The
results of these two studies are summanzed 1n Table XX VI

In companson, Pykeand huscolleagues (1947) found that 28 women aged between
50 and 85 years Living at home or 1n almshouses recorded m daily dinries quantitics
of food equivalent to between 1,034 and 2,313 calones daily, with averages of
about 1,400

The food purchases, with no adjustments for changes in larder stocks or for
wastage, of 722 women of 55 years of age and over who were Iiving alonc and who
provided records for the National Food Survey i 1953~54 have been analysed
(Banes and Hollingsworth, 1955) Table XXIX shows the average duly calorie
vatucs of food purchases per diet hicad (adjusted to allow for meals taken away from
home or for visitors to their home) analysed according to age and income For each
group the number of individuals concerned 1s given in brackets

TABLE A\IN
CALORIE VALUEs OF FOOD PURCHASES OF ELDERLY WOMEN

Stated Age group
ncame i 80 and r
per week 55 59 i 6064 | 6569 | 70-74 | 1519 | “over Al
£ - 2850(8) |262009) |2650(3) |1900(1) |2,790(57T)
£ 2970221) (2,640(8) [21900) |2460(3) | 2'990(69)
£ 13060(22) |2'670(20) |2 630(8) |2,320(5) |2 870(106)
£ , 2,690021) |2 660(22) |2,50029) | 2'550(9) | 2 650(100)
i 2670026 |2710040) | 27700200 | 2,600(7) |2 6900121
H 2,530025) |2 590(24) | 251029) |2730(12) | 2,670(111)
i 2,76036) | 2280(25) | 2,60026) | 2,090(13) | 2'630(123)
S [ 3S50(8) | 2,42008) | 2,540(6) | 22205) | 2 670(35)
Average ~[ 2970(80) r 2910(153) | 2 820(167) r 2,550(152) | 2,580(114) [ 2400(56) 27406722

The number of individunls for cach age group 1s given 10 brackets

Houschold v astage —No data are available on houschold wastage and all recent
National Food Survey records for houscholds contamming only aduits suggest
considerable wastage i the home For example, the daily calonie value of food
purchases 1 three types of adult houschold 1 1954 were 2,952 (1 man and 1
woman, onc of both over 55), 3,174 (1 man and 1 woman, both under $5) and
2,770 (other adult groups) (HM 5 0, 1959)

Purchase figtires and calorie intake —The relatonship between these purchase
figures and actual intake cannot be guessed Two points are, however, of interest
1 the present context The first 15 that taking all income groups together the c1lorie
value of food purchases of elderly women did not inerease appreennbly with age
until after 70 The second pormnt 1s that, taking all age groups together, those whose
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{esticutar extracts for rejuvenation 1t 15 fashionable now to include the adrenal
cortex ““The general asthema, distutbed gastro mntestinal function, tendency to
sncreased pigmentation and low basal bolic rate are p 10
both adreno-cortical snsufficiency and old age™ (Hall, 1948) But adreno-cortical
function after ad of H 1s app Iy normal in old men {Duncan
and his colleagues, 1952) We necd more knowledge upon this topic
Fat
fncrease of body fat and body werght wcrease

We have seen that body fat 1ncreases duning the penod of matunty, the figures
1n Table XXXI are for men and are takenfrom BroZek (1952) Thus for men total

body weight mereases duning this period since body fat increases, and *‘active
gissue * decreases 1f we assume that bone remams unchanged Two recent studies

TABLE XXX
Averace EsnMATED CianGes i Booy CowrasmoN DUrING MATURITY (20-55 YEARS)
STANDARD WEIGHTS REFER 70 MEN 176 CENTIMETRES TALL

Ase Stondard ¥ eight | Standard Fat Fat Fat free Weight
1Y Y kg kg

20 616 10 30 696

3 699 1322 9 33 ® ?

§0 n3 16 20 11 55 598

3 79 18 64 1359 593

» 11 20U 15 37 387

# 55 22 50 16 9 385

® %0 239 1818 578
78 2501 19 20 516

of male body weights n thus count
ry have, however, given no evidence of 1
\;:52[5"; l:lr:fl:xs\:n:l‘)‘ :‘mployr}?cnl after the age of 30 to 35 years The M?:::l:ys":ff
1 ody werght survey (Kemsley, 1950) showed
1' r;c:::c;\rs;: g ;]:xghl withage after about 35 years 1. 27,500 men \voxk::\og 1?:::::3:&
1 e second study made between 1945 and 1954 on nearly 1,700 menm

%0 factones 1 Birmingham
gave a sinil;
l::\.ud_ym‘g o Brmingham gve Shn"‘:r h::‘sh\'x‘lv.sto:ue and Gibsen, 1955)

Absorption of fat by intestines
It has been suan~ 211

the intestine 1n ) "

<reatic hipase (2
emanet- L8
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A later stedy indicated that after the age of 70 years four women could mamtam
bodily reserves on about 1,500 calones daily (Ohlson and her colleagues, 1950)
Addition of milk to the diet of women over 60 years caused retention of nitragen
which was 1nterpreted as indicating previous depletion of protein although each
subject apparently had been 1n equlbrum at the lowered nutritional plane
(Ohlson and her colleagues, 1952) In the most extensive study the estimates of
dietary protemn required for equilibrium were 66 grammes at 30 to 39 years,
69 grammes at 40 to 49 years, 70 grammes at 50 to 59 years 67 grammes at 60 to
69 years, and 59 grammes after 70 years (Ohlson and her colleagues, 1952) It
appeared that the protein requirement of women remaned high unti the age of
70 years Stresses such as worry or respiratory illnesses, and alteration of the
customary dretary habits such as partaking of a small breakfast, apparently increase
protein requirements (Leverton and Gram, 1949, Tuttle, Wilson and Daum, 1949)

Serum protetn

Serum protein does not necessanly bear any relation to dietary protemn and
severe deficiency of protemn can exist with normal levels of serum protemn The
following quotation from a chapter on “*Nutnition problems of genatric medicine™
(Stieglitz, 1951) shows what grossly erroneous conclusions can be reached

It 1s not difficult to determune the degree of proten deficency of the serum proten
concentration Normally, the serum protein should be about 7 grammes per 100
mullilitres To itlustrate the calculation necessary to determine the total protein deficiency
we may take as an example an instance wherein the serum protein ts 5 grammes per
100 muilhiitres This represents a deficit of 2 grammes per 106 muililitres of serum
The plasma volume 15 5 per cent of the total body weight Thus, if the patient wesghs
70 hilograms (154 pounds), we know that the plasma weighs 3 5 kilograms or is
approximately 3,500 mullilitres 1n volume Therefore, a deficiency of 2 grammes per
100 rmuihiitres multiphied by 35 equals a total deficit of 70 grammes 1n plasma protein
For each gramme of plasma protein reduced from the normal 1t 1s estimated that
there exists a 30-gramme depletion of the tissue protein reserves Therefore, 70 times
30 equals 2,100 grammes as the depletion of tissue protein Thus, the total protein
deficiency 1s 2,170 grammes If the deficit 1s to be restored, 1t ts necessary that a fotal
ingestion of something over 2,000 grammes of protein be added to the usual daily
requirement of 1 gramme per hilogram per day

Nitrogen balance

Digestion and absorption have already been discussed there 1s no evidence of
impaired protetn nutrition n the elderly from imperfections of these For nstance
m mitrogen balance studies on old men, Bogdonoff, Shock and Nichols (1953)
found that nitrogen 1n the faeces was not increased above that found usually in
younger adults High faccal nitrogen was, however, found n 3 old men (Daum
and his colleagues, 1952) Similarly, there 1s no evidence that impmirment of lver
function 1n old age causes faulty metabohsm of protein

Endocrine glands
Protem anabolism 1s profoundly affected by the endocnine glnds, and a long

line of gerontologists from Brown Sequard to Korenchevshy have championed
318
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cholesterol oeenrs by the Iver converting it wnto cholic ac1d which 15 then excreted
n bile into the small intestime

! H);erchalesrerulaemm and atherosclerosis —It1s generally agreed that there s a
relation betw een hyp 3! il and att 1 First, a large amount
of free and estenfied cholesterol 1 found m the atheromatous plague, the ratio of
one to the other being however the same as 1n normat plasma Tins nataralty
suggests that the cholesterol comes from plasma and this has been proved for at
least some of it by Tabelling ingested cholesterol and finding some of this m the
atherosclerotic aorta (Biggs and hus coll 1952) § dt d
atheroscleross occurs 1n climeal hypercholesterolaemia whether famiiat schoparfue
or accompanying nephrosts dmbe&esL mellitus, h or hypott

thea ema d .

Th v

svuluny WL €levanon of plasma cholesterol in certain lower amimals may produce

atherosclerosis For the present purposes we shall accept that rased plasma
hol 1 tends to be d with ) but we cannot discuss i
this the vel of chyk , 0 or phospholipids nor
the effect of diet upon these (Keys and hus colleagues 1935) We are concerned
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counts were correlated with mactivity and not with age (Whte, Ralston and
Carne, 1951).

Sex hormones

As 1n the consideration of proten metabolism, we must mention sex hormones
Thus matter has been partially investigated by Deuel who found mndirect evidence
from work on rats (Butts and Deuel, 1933, Deuel, Hallman and Murray, 1937,
Deuel, 1954) to support the view that the higher fasting hetonuna of the female as
compared with the male (Deuel and Gulick, 1932) largely disappeared after the
menopause

Ingestion of fat and atherosclcrosis and coronary thrombosis

The aspect of fat metabolism 1n the elderly that 1s receving greatest current
attention 1s the relation of ngestion of fat to atherosclerosis and coronary throm-
bosts This very large subject cannot be reviewed here 1n detail nor can the evidence
for and against the various claims be presented A brief and dogmatic account will
therefore be given We start with the relevant facts about the metabolism of
cholesterol, the plasma concentration of which increases with age (Keys and his
colleagues, 1950, Keys, 1952, Keys and Ins colleagues, 1952, Hobson, Jordan and
Roseman, 1953), despite clums on madequate evidence that this does not custo-
marily occur (Page and Iis colleagues, 1935, Sperry and Webb, 1950) Keys® data
show a fairly steady rise from the age of 20 to about 55 years and then a fall, the
ncrease between the ages of 17 and 45 years being 2 29 milligrams of total
cholesterol per 100 millilitres of serum yearly, Hobson and his colleagucs (1953)
found that the levels tended to fall after 70 years, which would be expected 1f
ligher serum-chol ol levels are d with 1 d expectation of life

Cholesterol

Cholesterol, most of which 1s free in the dict, 1s absorbed m the distal hall of
the small intestine with the aid of bile acid, fat assists the absorption partly by
acting as an emulsifying agent and partly by providing fatty acids for esterification
Thits occurs erther i the lumen of the gut being brought about by an enzyme from
the pancreas, or esterification occurs n the intestinal mucosa  Cholesterol 1s
therefore present i the lymphatics mamly estenfied, and most 1s found n the
chylomucron fraction Decreased intestinal absorption of cholesterol 1s thought to
occur on low-fat dicts and after tngestion of diiydrocholesteral or possibly
sitosterol The chylomicra are cleared from blood partly by the hepann cleanng-
reaction and partly by their removal by reticulo-endothelial cells mainly of the
liver Cholesterol 1s stored 1 the hepatic parenchymal cells The Iiver 1s not only a
store of dictary cholesterol but s the most active orgwn w the synthesis of
cholesterol from acetate, this synthesis can also be done by most organs exeept
adipose tissue and mature cercbral tissue Liver-made cholesterol 1s dischirged
wnto plasma and bile in the free state The synthesis n the liver 1s decreased by the
following (1) Increastng age (at least in rats), (2) mcreased dictary cholesterol,
(3) hypothyroidism, and (4) admuinistration of ocstrogens Synthesis 1s increased
by thyroid hormonc but thys does not increase blood cholesterol Destruction of
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holesterol accurs by the liver converting it mnta cholic ac1d which 1s then excreted
n bile into the small intestine. .

Hypercholesterolaema and atherosclerosis —~It is generally agreed that thereis 2
relation between hypesch Taemia and ath lerosis. First, a large amount
of free and esterified cholesteral is found 1n the atheromatous plaque, the ratio of
one to the other being however the same as m normal plasma. This naturally
suggests that the cholesterol comes from plasma and this has been proved for at
least some of 1t by labelling 1ngested cholesterol and finding some of this the
atherosclerouc aorta (Biggs and Ins coll 1952), dly, d
atherosclerasis occurs 1n chmeat hypercholesterolaemua whether famihal idiopathic
or ncc‘ompnnymg nephrosts, diabetes meffitus, xanthomatosss ot hypothyrotdism
Thed Sea s . - .
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data from varnious countries” (Keys and Anderson, 1955, earler references to
Key’s papersare given herein) Itis possible that Keys has somewhat over-simplified
the relation between diet and plisma cholesterol Groen, as a result of experimental
work on man, has concluded *'If a lugh blood cholesterol should have such an
atherosleerosis-promoting effect, 1t might be necessary to take mto account as
factors producing hypercholesterolaesmia not only diet and individual character-
istics, but also the after-effects of infections, physical exertion and emotions as
possible factors of activlogical sigmficance Finally, by demonstrating the influence
of both nutntion and stress on the serum cholesterol our observations mught
bridge the gap between those authors, who huwve regarded atherosclerosis as of
nutritional origin only and those who have pointed out 1its frequent occurrence
among patients who have laboured under strain™ (Groen and his colleagues, 1952)
Further, as Keys admits, “‘The effects of different food fats in man have been
madequately studied”” (Keys and Anderson, 1955) Kinsell has studied vegetable
fats and has luded that his find “dl rate beyond any reasonable
doubt that fat per se does nof result 1n increased serum cholesterol levels™ He
finds that feeding large of vegetable fat to duab with or without
hyperchol 1 L. 1y lowers plasma cholesterol whereas there 15 a
prompt nise when 1socalonic amounts of amimal fat are substituted (Kinsell and
his colleagues, 1954) Kinsell suggests that possibly a phosphatide present in
vegetable fat may lower plasma cholesterol
1t 1s known that chylomicra will reduce the clotting time of centnifuged plasma
in presence of Russell’s viper venom (Macfarlane, Trevan and Attwood, 1941),
and only recently the coagulant effect of chylomicra hns been shown to be probably
caused by the presence in them of ethanolamine phosphatide (Poole and Robnson,
1956, Robinson and Poole, 1956) It 15 important to disingwish clearly between
atherosclerosis and coronary thrombosis There 1s httle doubt that coronary
thrombosis seldom occurs without advanced coronary atheroma, but that athcroma
very commonly occurs without coronary thrombosis There may therefore be two
entirely distinct factors in the aetiology of coronary thrombosis, a factor causing
atherosclerosis and a factor causing clotting on the atheromatous plaque Morns
(1951) has produced some very interesting information upon this which indicates
that in this country from before World War I the incidence and degree of coronary
atheroma have not increased and may have decreased but the incidence of coronary
thrombosis has greatly increased In 1954 1 tentatively suggested at the Bntish
Assoctation that this might be explamned by supposing that the level of total
dietary fat was related 1o the ncidence of atheroma (both have remuned reasonably
constant over this period) but that the level of dictary yegerable fat might be
related to the incidence of clotting upon the atheromatous plrques, there 1s a good
positive correlation 1n this country between dictary vegetable fat and deaths from
coronary thrombosts (Sinclair, 1955b) Macfarlane (1955) put forward the same
hypothesis Put crudely, a dietary high i total fat or 1 which a large proportion
of the calones comes from fat ts assoctated with atheroma, but for production of
coronary thrombasts athcroma must normally be present in addition 1o that factor
which mncreases the congulabihity of blood and which 1s present in processed
vegetable fat Of course such correlations prove nothing there 1s probably an
excellent correlation over this period between deaths from coronary thromboss
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and the number of acroplanes fiying averhead. Also, coronary thrambosts 4
increasing Tapidly in some countries (New Zealand and l\o aless extent Auslralln,:,\)
A Y i - = tiess e @ =N .

and palm orfs, can under cenam conditions be towie {Keslen, Salcedo and Slcuct\i
1945, Wilgram, Harrtoft and Best, 1954), these oils are common constilients o
argarme in Europe.

" (;%xr wc“ expemgcnta\ work together with a careful assessment of the btesature
has, however, given us what we believe may be the solution of the problem The
diets of civilized countries are 1n general becormng nicher in fats, and especially
10 the more saturated fats, at the expense of the essental unsaturated fatty acids
(EFA), our diets also contun q of 1 fats. These
disastrous alterations brig about @ chronic relatve deficiency of the essential
fatty acids, hnolesc and arachidomic, the former can be converied i the body to
the latter w presence of vitamin B, (pyridoxine) Bread of low extraction,
“mmproved” with powerful oudizing agents such as agene or chlonne diovde.
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data from various countries™ (Keys and Anderson, 1955, eaclier references to
Key's papers are given herein) 1t1s possible that Keys has somewhat oy er-simphfied
the relation between diet and plasma cholesterol Groen, as a result of experimental
work on man, has concluded “If a high blood cholesterol should hive such an
atheroslcerosis-promoting effect, 1t might be necessary to take mnto account as
factors producing hypercholesterolaemia not only diet and individual character-
1stics, but also the after-effects of infections, physical exertion and emotions as
possible factors of actiological fi Finally, by d rating the infl
of both nutrition and stress on the serum cholesterol our observations might
bridge the gap between those authors, who have regarded atherosclerosts as of
nutntional ongin only and those who have pointed out 1its frequent occurrence
among patients who hasve laboured under stramn™ (Groen and his colleagues, 1952}

Further, as Keys admuts, ““The effects of different food fats in man have been
madequately studied”” (Keys and Anderson, 1955) Kinsell has studied vegetable
fats and has concluded that s findings “‘demonstrate beyond any reasonable
doubt that fat per se does not result 1n ncreased serum cholesterol levels™ He
finds that feeding large amounts of vegetable fat to diabetics with or without
hypercholesterolaemia consistently lowers plasma cholesterol whereas there 1s a
prompt nise when 1socaloric amounts of ammal fat are substituted (Kinsell and
s colleagues, 1954) Kinsell suggests that possibly a phosphatide present in
vegetable fat may lower plasma cholesterol

It 1s known that chylomicra will reduce the clotting time of centnifuged plisma
1 presence of Russell’s viper venom (Macfarlane, Trevan and Attwood, 1941),
and only recently the coagulant effect of chylomicra has been shown to be probably
caused by the presence sn them of ethanolamine phosphatide (Poolc and Robinson,
1956, Robinson and Poole, 1956) It 1s important to distinguish clearly between
atherosclerosts and coronary thrombosis There 1s lutle doubt that corenary
thrombosis seldom occurs without advanced coronary atheroma, but that atheroma
very commonly occurs without coronary thrombosis There may therefore be two
entirely distinct factors in the actiology of coronary thrombosis, a factor causing
atherosclerosis and a factor causing clotting on the atheromatous plique Morns
(1951) has produced some very interesting information upon this which indicates
that in this country from before World War I the incidence and degree of coronary
atheroma have not increased and may have decreased but the mcidence of coronary
thromb has greatly d In 1954 I tentatively suggested at the Bntish
Association that this might be explained by supposing that the level of total
dietary fat wasrelated to the ncidence of atheroma (both have remuned reasonibly
constant over this period) but that the level of dictary l'cgt‘labk' fat might bs

. . e . . . .

[ .

hypolhclsm Put crudely, a dietary high 1n total fat or in which a large proportion
of the calortes comes from fat 1s associated with atheroma, but for production of
coranary thrombosis atheroma must normally be presentin addition to that factor
which wncreases the coagulrbility of blood and which 1s present in processed
vegetable fat Of course such correlations prove nothing, there s probibly an
excellent correlation over this period between deaths from coronary thrombosis
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d Robetts and hus colleapues (1948) found intakes for o}d women of
31242(:&9(5%:)('&(;1 7:?ammc But as a result of their studies, *at lc,;,xst { gramme o:
calcium per day 15 suggested as desirable for healthy older women™, they <:oms)u(c8
that (he requircments for each decade from 30-39 years to 70-79 years were 0 83,
0 87,0 83,0 92 and 0 73 gramme daily A progressive deminesalization of the
skeleton 15 2 charactenshe feature of sgewmg (T add, 1942) and the subject has been
roviewed by Cobb (1952} The skeleton appears 1n general (o increase in weight 1o
about the age of 35 years, then o decrease gradually until about 65 years, and
then 1o decrense progressively dunng old age This detuneralization 18 nfluenced
by the general atrophy 1n ageng (Vinther Paulsen, 1953), and the falure of the
notmal anabolism of proten that forms bone matriy and which 1s affected by

d doubtedly plays a p part Consderable research
fas been done by Nicol and tis Nicol and EBeg-Larsen,
1953 Nicolaysen Eep Latsen and Malm, 1953, Malm, Nicolaysen and Shyelkvale,
1955} but when he was asked by Professor Broll at the Ciba Sympostum whether
he thought semle osteaporosss with collapse of the vertebrae was caused by lack of
USRI - "

4 u anu Uie likence ot GS\QOPOIOS)S, serum calcxum or excessive extra-
skeletal calaification

Vitamins

Normal blood values for pyruvic acd, thiamire, ascachic acd, casotenowds and
vitamin A are discussed elsewhese (see Chapter 3) In a senies of papers Rafsky
€1934) has attempted 10 siudy normat ambutatory indwiduals aged between 65
and 89 years mn an stitution in New York The matn results appear to have been

that serum vitamin A and carotene levels were 1y general low but tio defect 1n
absarplion could be demonsteated Thurty five elderly persons whose ape range
was between 65 and 90 years (of whom 19 were males, 15 females and therefore
e::xmsn;nab\)y of unknown sex} complained of Fatrona and an = 1 ¢

was € A5

" v vy L tenieve idiopathie
Fuv + v Lomnonest cavses of which however,
: 0 e h ever,

are dimmished cardiac output
o g of mental enfeebl
n lower antmals the requirement o

f thiamine 15
ol apparently greatly mcreas
o :‘:gc but n man no convinemg evidence has been preg\lced fo}; RCrea: c(cil
vitamins with one exception that of vitamin B, resse
L33
titammn B,,

Chow
s S‘?z;z} ::;snsmdmd the absorption of vitamin By, from the intestine of the
Long oy Era“r::w form of oral tolerance tes, a large amount (250 or
amples e v O wi min By, 15 given by mouth to the subjects, and blood
3 ore and 13 nng é hours after admmstration ;nd the seora
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ages ranged from 50 to 89 years In the summer and autumn of 1952 the group were
exanuned again (Chope, 1954) Surprisingly 1t was found that there was a lower

d of latory d among the individuals with a higher caloric
intake though figures i support of this claim are not gen 1 the report and 1t
cannot be assessed whether the indviduals with higher caloric ntake were obese
There was a ligh incidence of non-fatal circulatory diseases i those who had Ingh
levels of serum cholesterol but the individuals with high dietary cholesterol had
fewer airculatory diseases than the average for the entire group This longitudinal
study 15 of great importance and full details of the results may causc us to revise
some of our views about nutrition 1n the elderly*

Calcum

wmﬁ#%w This fact has been known for eenturics,
but we still knowTi ouT the origin of semle osteoporosis Sherman (1920), as
a result of metabolism studies on 24 subjects, mostly women, put the adult
requirement at 0 45 gramme daily for maintenance 1n a 70-ktlogram man Leitch
(1937) concluded that 0 45 gramme daily, which was the estimated average
calcium intake of Orr™s Groups 1 and 2 in this country, might produce osteoporosts
of the degree giving ““rheumatic’ pains tn [0 to 13 years However, Albnght and
Rerfensten (1948) **do not believe that caleium lack per se causes ostecoporosis®™,
they consider that** some of the osteopathies which have been attnibuted to lack of
calcium and phosphorous in the diet are really due to protein stanation® Snapper
(1950) thought that primary calcium deficiency was extremely rare and that
osteomalacia responded to vitamm D but not to caloium  Hegsted and his
collergues found in the literature “no sohd evidence that calcium deficiency
occuss 1n adult males™ and concluded from thetr results on prisoners that the
“munimum calclum requirement of adult males ts probably so low that deficiency
1s unhikely on most natural diets™ They concluded that the average requrement to
' T - 10 ~- 24 years was between
. leulation (Hegsted,
v . " v d calerum require-
ments 1n old age and McCay (1949) added further data He found differences tn
absorption and 1n sclection of diets between young and old rats, the Iatter fuling
to choose dicts nich in calcium **Thus 1 old age when the body s need for crlcrum
1n the diet increases, the ability to select this diet seems to disappenr™”

Dietary allonance

The daily dietary allowance was put at 0 8 gramme by the Bntsh Medical
Assoctation’s Commuttee (1950) which was about the same as the figure (D 75
gramme) adopted during the war by the Oxford Nutnition Sunvey (Sinclr, 1948b)
the National Research Council (1953) reduced 1o 0 8 gramme the figure of 1 0
gramme 1t had recommended 1n 1948 Thus figure of 0 8 pramme 1s shghtly higher
than that estimated to have been met with in studics of the dictary intahes of old
persons Thus Pyke and his collerpues (1947) found a mean value of about 0 6
gramme for old women and 0 9 gramme for old men, Ohlson and her colleagues

* Since wnting this chapter full detatls of this study have been published by Agnes Morpan and

her colleagucs (Morgan | 124
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TABLE XXXI
ALLOWANCES FOR PERSONS AGED 60 AND OVER

Darly allowance | Therapy po datly Good food sources
S PR

Women

Calomes—_ _ _ . 1250 - Ak, nationa) bread
Sedentary - - =~ 1150 -
L{g:two(k WDoooC gg% -
Medumwork - -~
rarnme . — Milk, cheese, meat,
Froten (3 <) @ national brea
— 1k
Fat {(grammes} - - 70 Butter, mil
- - - 0 | F s sulphate { Liver, Jean meal,
1ron (mibgrams) 1 errou o0 Ip e s wwcots
Calcwum (grammes} - = 075 | Calewm lactate {4 Mxlk,cﬂm,mbbsge.
TeA
Phosphorus (grammes) -~ -

10 | Calaum phosphate] Milk, cheese, meat
062

Vitamm A (international units) 2500 |1ig Vitamuin Al Lwver, faty fish,
Conc 2 500 spinach, carrots,
25 000.(0 06- cabbage
0 6ml}
Vitanua D (mternational unis) 200 | Lig Vitanun D Fa\u{kﬁsh. fiver, egg-
yol

Cong, 5 000~
50000(D 5-5m1 ).
Thiamne (nihgrams) - 08 20-50 Luwer, pork, natonal
Niconme acd (millgrams) -~ s 50-250 Laver, meat national
bread fish
Riboflan (mlbgmams) ~ - 12 5-10 Milk, lwer, meat,
€eggs, cabbage
Pyridoxin (mulligrams) 715 pii] lecrw, uauon:gi
bread, meat
Folic acd (midlgrams) - - 202 5-20 Meat, eggs, fish,
Tive
Vitamin By, (micrograms) - 710 {50-100 intramus- T

Luiver meat, fish,
cularly (weekly | mulk
or less

freguent}
Ascortrc acd (miligrams)  — 35| "I | Cotrusfrue, cabbags,
1
Choline (rulligrams) - - ? 300 2,000 Eg:r;gfmraﬁfa'm

nattonat bread

:;‘an i, asl 1s very often the case, the Kidney 15 unable to excrete more water for
en circulatory overloading and heart failure or sudden death may oceur
Over-nounishment

m‘;‘mﬁ ::1“37? of 1:md:r nounshment may in other cases be those of obesity
om Of 1na '{l'ny 10 pru‘\;xd: satisfymg diets may lead to excessive con-
—— € ~thavacclarncis the astinlagy
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analysed for the vitamin The maxtmum rise occurs 1n two to three hours, and the
magnitude 15 taken as a measure of the ability of the individual to absorb the
vitamn, response 1s constdered postive 1f the rise 1n serum level 1s 150 micrograms
or more The response was sigmificantly less 1n old persons This m1y be cused by
the lower binding power of the gastric secretton i the elderly, and may be respon-
sible for the lower serum level of vitamin B,, which has been found by others
the elderly (Mollin and Ross, 1952) Parenteral administration was followed by
less vitamin B, 1n the urine of the elderly, and this greater retention tn them 1s
probably an indication of greater tissue desaturation following decreased intestinal
absorption which 1s 1tsell caused by decreased binding power of the gastric
secretion of the elderly Whether these are actual signs of deficiency has not been
nvestigated

Nutritional requirements

We may conclude this section and itroduce the next by summanzing the
approximate nutritional requirements for old persons of average size (Table XXXI)
Therapeutic amounts are also given for oral admimstration which ts of course
best in divided doses The food sources are not necessarily the nichest, and
“‘cabbage’’ can be substituted by other green leafy vegetables The great importance
of milk and national bread, with some source of ascorbic acid, cannot be too
strongly stressed

DIAGNOSIS AND THERAPY

Under-nourishment
\l(norcxm 1s frequent 1n the elderly for reasons that have already been mentioned
Old persons, whether living alone or 1n an institution, may be anxious, bored,
Iistless and depressed through fecling unwanted They may be unable to purchise
and prepare food, and they may have difficulty 10 eating it Under-nounshment 1s
thercfore apt to anse and may produce the ¢macition syndrome which, 1n its
advanced stages, resembles anorexia nervosa The patients e immobile, histless
and apathetic Muscles have atrophied, body-fat has been burnt, the skin 1s pale,
cold and wrinkled, the pulsc 1s slow and the blood pressure low, the cye 1s sunken
and dull Nutritional oedema 1s commoner 1 the elderly than at any other age,
and 1t tends to occur n marked but not extreme under-nounshment when the
tntake of salt 1s fairly high It 1s not usually caused by lowered colloidal osmotic
pressure of serum or by laxity of the tissues and 1t may be caused by ncreased
secretion of aldosterone from the adrenal cortex caustng increased retention of
salt and water Of course hypoproteinaemia may cause gencralized ocdemt and
oedema of the legs 1s not ly caused by bility such as may be
associated with arthritis of the knees or hips
The diagnosis of under-nournishment 1s usually casy particularly i there ts retson
for anorexia or if the patient 1s partaking of a restnicted monotonous diet for ulcer
or hypertension But 1f 1t 1s caused by unexplained anorcxin or indigestion, a
carcful clinical exammation 1s required because of the possibility of organic and
patticularly mahgnant discase After thorough investigation, the re-feeding must
be cautrous and not more than 1,500 milliitres of fluid should be given dily at the
326
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kness and
Teralded by symptoms of vague il health such as fancve lassiude wea
anorewia Semie psychoss may be smutated by Wermeke s encephalopathy,
caused by deficiency of thiamine or by the encephalopathy of defictency of meo

consummes argely bread and yam or processed foods The recognstion 1s comphicated
by the great ease with which spontaneous bruising oceurs particularly in old women
perhaps because subeutancous elastic tissue 15 facking An tmportant diagnostic
pount here 1s that the petechiae of scurvy are penfollicul 1 have seen vagab
disease diagnosed as scurvy but bugs do not hmit themselses 1o the hor follicles
 have also seen the diagnosss of scurvy dismissed because there were no bleeding
gums bt scorbutic gums of the edentulous do not bleed Scurvy is ofien missed
m the elderly for another reason it may be diagnosed as arthnts when 1 fact
there1sa y d with a selatively 111val imury

According to Wilhs and Fishman (1955) gross deficency of ascorbic acd s
often found n the artenies of apparenily well nownished hospital patients at
autopsy and the defictency appears to be accentuated by 01d age the depletion
1s probably not nutntional but rather related to the stress of the fatal diness
They beheve that a focatized depl often exists in seg) of artenes ptibl
to arteriosclerosts for reasons of mechancal stress, and adjacent segments where
mechanical stress 15 less tend to have more ascorbic acid and no atherosclerosis
In scarvy m gunea pgs depletion of ascorbne and results m rapid onset of
atherosclerosts and they state synthesss of cholestero! 1n tissues 15 several ttmes
more rapid when they are depleted of ascorbic anid They advocate therapy with

ascorbic acid 10 replenish that in the arte;
ries but their conclusions cannot
cm:sndered 1o be more than tentative *
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atkalosis st effects are aided by
ntestinal ¢ - Lients w
colleagues ‘;9;:' ‘;' gﬂar: more suscepttble to (;n: (mucvv ell-:f:cls (R:cl:!ha%\“gl;\z
eadache weakness l)'s}’mptoms Are anorexia nausea (perhaps with vomung i]
caloiom 15 rassed an(l:ls ttude polyunia, diarrhoen and epIEasIne pam :
myocardium and e(he:n;:?‘ls:g;m calafication occurs n artenes Jomts kidneys
es
wth hypertension and retmopathy Fndence of renat tosufficiency may be found
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NUTRITIONAL PROBLEMS OF THE ELDERLY

change the food habits of the elderly since these have been acquired through a
hfetime In any case, reduction in weight should be gradual, of the order of 1
pound weekly, It 15 easier to achieve tn an 1mstitution by group therapy than 1n
mdwiduals living alone Vitamin and protein itakes should be maintained, fat n
particular bewng reduced The administration of thyroid hormone must be avorded
entirely unless defimte evidence of deficiency of 1t 1s apparent,

/ Protein deficiency

Under-nounishment 1s to some extent accompanied by deficiency of protein
since body-protein will be burnt Nothing 1s known of amino-acid requirements
n old age or particular deficiencies of these but deficiency of protein may anse
following damage to the hiver or kidney Mild deficiency of protein may be found
tn some anaemias The subject of proten 1s, of course, discussed fully on page 317

Calcium deficiency

The possible roles of deficiency of protem and of calcium in senile ostcoporosis
have already been mentioned We know insufficient at present about the process
leading to this which may cause ‘‘rheumatic™ pains and considerable disability
and discomfort In advanced cascs the bones become demineralized and fractures
are common In the worst cases the vertebrae collapse and cause gross spral
deformity Treatment should be directed towards protein anabolism and rectifying
any possible defect in caleium  Calcium lactate or caleium phosphate should be
prescribed and hberal amounts of milk encouraged It 1s now advised to try
therapy with both male and female sex hormones 25 milligrams of testosterone
propionate may be given itramuscularly thrice weekly together with dicthyl-
stilboestrol, 1 mithgram datly, undesirable side effects are unhikely to occur if the
ratto of androgen to oestrogen1s 40 1 In addition, vitimin D m1y be admimstered
Stilboestrol apparently causes calcium retention n aged males only 1f they have
osteoparosis (Bogdonoll, Shock and Parsons, 1954)

<Tron deficiency
Anaemia from this cause 1s more frequent 1n the elderly than at other ages and
1s frequently caused by repeated occult bleeding combined with low dictary intake
of iron In at least 11 of 25 old persons having microcytic iron-deficiency anacmia
the cause was a poor diet resulting from low income, from apathy or from living
alone (Hobson and Blackburn, 1953), many of these ¢ases can be improved by
admunistration of ron (Hobson and Pemberton, 1955)

\/Vit:\min deficiency

Apart from vitamun By,, there s no evidence that vitamuns are required in greater
amounts amongst the elderly Deficiencies howerer may anse secondinly to
restricted diets through ability to purchase and preparc food or to diets such as
the Sippy treatment of ulcer or restnicted dicts for hypertension Deficiencies are
also produced by the ad ation of antib and sulp! des There nr.c
no special problems of diagnoss but certan derations should be
Senile glossitis may be caused by deficiency of B vitamuns and so may achlorhydrit
which 15 particularly common in the clderly Vitamn deficiency again may be
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DIAGNOSIS AND THERAPY

te different from the calf-tenderness that 15 so
lhcmpeullca“i sxg:}::fy serency Zf } and no vitammns are useful i treating
night cramps Quinine sulphate, 0 3 gramme, taken at mght may be helpful.

Special foods .. ‘e
Thakanmmmamal & o A0 3 F 1, Ay s .
Wt \,
TABLE XXX11
Mnx Dier
(High m protem, Jow in fa1)
Altowance jor
normal sedentary
Analysts mar, €0 yeors
and orer

Calones - _  _ 2190 2000

Poten - - _ 108 grammes 2

Faa - - _ 14 grammes 90

Carbohydrate - . 407

Jon -~ - - _ 9 muiligra ]

Calewm - - 3330 mutligrams 750

Phospharus -~ - . 3150 miliigrams. 000

Sodiom -~ . 2240 milligrams 2000

Potassum .~ . 2060 mulligra

Vitamu A -~ 1580 mternationalunits| 2500

Vitayun D ~ S0imternational ugyts| 200

Thamupe - . 3 1 mulligeams 10

Ncotmeaed - 10 3 mulligrams 10

Riboflavin - - 6 2 milligrams 15

Pyndoxn -~ . _ 3 mulligrams 215

Pantothemc acsd - _ 20 milligrams 2 5

Fohcaad - . _ 0 2 mithgrams 202

ViamaB,,- - 6 micrograms ? 1

Ascorbicacd - 00 mulligrams 30

Choline chlomde -~ 1300 milhgrams ? 300
\\\
Shamimed i Consttuents
Sk ik poucer = 1% Eammes S:::&: Juce =~ Tromwo oranges

2gs ~ - - N
Glotose < I B‘:Anmmts onfﬂmd - - Zg grammes.
Totlvotume T ot 1500 ey ETRTES

c:‘x_lcmm and phosphorus are fugh hue o o -~



NUTRITIONAL PROBLEMS OF THE ELDERLY

Atherosclerosis

The relation of this to dietary cholesterol and dictary fat has been discussed
above Nothing 15 gained by reducing dietary cholesterol and something 1s lost
since eggs and milk are good foods for the elderly But every reasonable attempt
should be made to increase the dietary content of essential unsaturated fatty acids
and of vitamn By, and 1o decrease the ingestion of highly saturated and abrorm!
fats Bread and flour of high extraction without chemical ‘“amprovers”’, and natural
ammal and vegetable oils contribute to this although the relative potency of such
oils varies greatly, bacon fat 1s an excellent source

Hepatic cirrhosis and alcohol

Alcohol 1n moderation 1s useful for the elderly, 1t stimulates appetite, 1s a
carminative, relteves worry and boredom, provides a few calories and makes hfe
pleasanter for them largely by 1ts narcotic and sedative action It1s contra-indicated
i arteriopathic and senile dementia, obesity and 1n hiver disorders, 1t should not
be used for treating insomnia

Dietary protection of the liver has very recently been summanized by Best, Lucas
and Ridout (1956) Hepatic cirrhosis 1s probably usually a combination of over-
nourishment and under-nutrition, calones are excessive and protetn foods insufli-
cient with the result that lipotropic substances (methiontne, choline, vitamin B,.)
are deficient Daets very high 1n protetn (150 to 200 grammes duly) supplemented
with choline and sometimes also with methionine have been used 1n patients with
hepatic crrrhosis, but there 1s some evidence that they are harmful and may produce
acute cerebral signs The best treatment 1s with a diet nch in good quality
protemn (for example, 100 grammes daily), low n fat and supplemented 1n severe
cases with choline

Dhiabetes mellitus

Thus 1s frequently associated with obesity It 1s possible that hyperphagin over a
long period exhausts the insulin secreting cells of the pancreas If the ditbetic 1s
obese, reduction 1n body-weight 1s very desrable and usually reduces the need for
nsuhin therapy

Constipation

For reasons already mentioned this 1s common 1n the elderly, but it 1s also a
frequent complaint when not present, clderly persons on dicts low n clories and
1n bulk may normally pass stools only cvery second or third day Dietary treatment
of constipation 1s casily achieved tn some cases by neluding foods that are mildly
laxative (such as prunes or brewer's yeast) and those that provide soft bulk (such
as green and root vegetables) In other cases small simple enemas gien fwice
weelly are necessary to avoid faecal impaction

Night cramps
These are common i the elderly, coming on suddenly at mght in the calf muscles
and persisting night after mght for a period, then disappearing suddenly only to
recur again Their cause 1s unknown They are almost certainly not 2 result of
deficiency of ealesum, though calcium lactate or caleium phosphate may be tried
330
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t constipation. The old, with
ft butk may be desirable to prevent h
tdle(“ “(“x:‘:sc’)? :;ipi‘x)ltuoc behind them, have deeply .mgramcd gr&nc‘aﬁl:ss ;n;; );a \Jlse
: s, :he\r habits are difficult to change, and their Iikes and dish!  may cause
d:(ciei;;ﬂucs Tact and tolerance are required to ensure their co-op
achieve proper nutrition
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before administration since, although no cooking is required, ascorbic acid 1s
unstable.

If essential, intravenous feeding can be achieved with a number of mixtures;
one 15 recommended by Rice and Strichler (1952). Another formula is given 1n
Table XXXII1; this contains no fat or fat-soluble vitamins, no iron and neghgtble
calcium,

TABLL XXXII
FORMULA FOR INTRAVENOUS TEEDING

Glucose ~ - - - - 200 grammes
Protein hydrolysate - - - 75 grammes
Sodwm chloride - - - 7 grammes
Potassium chloride — - - 3 grammes
Thrarmne hydrochloride — - 2 muilligrams
Nicotimc acid amide- - - 25 milligrams
Riboflavin - - - - 2 milligrams
Pynidoun hydrochlonde - - 2 milligrams
Calaum pantothenate - — 2 milligrams
Ascorbic acid - - - - 50 mulligrams

Water - - - to 1500 mulluitres

This contains 1050 calones

General dictary principles

Special mention must be made of a recent nutritional study of the elderly. The
caloric tntakes found by Bransby and Osborne (1953) have already been mentioned.
Tlus study was part of a detailed investigation of old men and women n Sheflicld
by Hobson and Pemberton (1955) who found that mental factors characteristic of
the elderly such as apathy or forgetfulness might adversely afTect health by leading
to a monotonous and nadequate diet which 1n turn might result m wasting and
malnutrition of 1n severe cascs to deficiency disease They found that those living
alone ate less of foods requiring some preparation than those living as marrnied
couples *‘In the big citics, the admisston to hospital of old people with severe
malnutrition, tncluding nutrittonal anaemia, 1s futly common and the old man who
has scurvy 1s no great rarity. The reasons for ths are poverty, ignorance and apathy
Those cxisting on a meagre retirement penston calculated to cover only the necessities
of Iife are the first to suffer when the cost of Iiving nises Lack of hnowledge of what
food to buy and how to prepare 1t 1s most likely to affect the clderly man who has
recently lost lus wife, He tends to live on a diet tnvolving httle preparation such
as tinned meat, biscuits, Jam, and tea with condensed milk. It 1s understandable
if in some cases the husband or wifewho 1s left to live alone ceascs tocare about his
orher dict, appearance or surroundings, and becomesin consequencealland decrepit.
The increasing us¢ now being made of health visitors for advising and encouraging
old people 1n this sort of situatton and of the **meals on wheels’ service are
valuable preventive measures ™

General dictary principles have been discussed 1n the course of this chapter.
Old persons tolerate large meals poorly, and therefore three or four meals daily
should be encouraged. Fats and fried foods should be discouraged, and foods rich
m good quality protein encouraged A soft diet may be necessary of the person Is
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CHAPTER 14

PHYSICAL MEDICINE IN THE TREATMENT OF THE ELDERLY

Basi, KIERNANDER
WITH THE ASSISTANCE OF Miss R WHEELER AND Miss D M TruMper

his
DURING the last 20 years there has been a radical change of autloak ta ¢
specally Today \heymust mmportant aim of the physical medicine spclc_mhst
in dealing with old people 15 to keep them as mobile as possible and, as far a;
practicable, to mamtamn their personal mdependence This calls for teamwor
both i the hospitat and at home

In hospital, the physical medicine specialist, along with hus other medical
colleagues employs the services of p} p remedsal g occupas
uional therapists, ward ordetlies, almoners and other soctal workers, ail of whom
combsne to stunulate the patient to become active and inferested 1n domng all he
can for hamself’

As a very large numbser of these elderly people of necessity have to be cared for
tn their own homes, a comparable programme should be planned to take advantage
of their refatives who can be trained to help them considerably in the home and
who must, therefore, be taught not merely how to supervise their active movements,
but how sympathetically ta sustain them 1n the nght psychological outlook

By orgammng such a programme, 1t 15 possible to reduce the number of patients
n mstiutions which were formerly inhabited by the so called “‘chronscally sUI™,
and ta ensble the limuted hospital bed space to be used more usefully

When encouraged m this way to take a real interest 1n hving the elderly patient
will lead 2 very much bapper hife without bemg a burden to relatives or to the
community

The aim of ths chapter 1s to give some practical examples of the teamwork 1n
genatnie rehabilitation Examples will also be given of programmes for the most
common cavses of disability 10 these old people  Before progressing to this more
practical aspect, however, a of the 1mpl of the ad of
me&lga! scxcdnce and of the economic and socral changes that have taken place
Taon g cration of old age wiif help to put this problem of genatrc rehabiis

012 3 clearer perspective

CHANGES IN MEDICAL PRACTICE

phasized 1n the Linacre Lecture 1n 1955, few persons are able
fices i modern medical prachice and so apply
h are now avatlable  For this

As Himsworth em
to keep fully abre

icine has
out of
:;‘\lc‘s‘rgcc\bntf and will be confined to :‘oplaie, gt of !‘\:\c:z‘s‘n}}"n\::ﬂ uenead
the u—pn ice of genatnes ang physical medicine
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CHANGES IN MEDICAL PRACTICE

that the nation will demand 2 lessening of the economic burden due to sickness
and disablement

Adding **fife to years™ .
The prolongation of Life 15 no wirtue 18 stself and the pm'l:lcm should be viewe!

2 r ansd nat ante ac hamn ac
yathes At ana af matme tha yaare that ava laft fn c

o " >
objeet of gersatric ehabilitation admirably when he said **Seek to add not years
to Ife, but Dife to years™

A stmiple exampe 1s to be found 1 the rehabilitation of a patient with 2n osteo-
arthnine tup  Walking re educanion would normally precede stawr chirabing but
Tihn wagamtfa mme 42 negotiation of staus the pro-

the changes i the socral and
economic aspects of old age

Changes 1 the socfal and political phitosophy of our times
Sociaf and econonuc aspects of old nge

The second world war can be considered a mlestone m the soeal history of
the Butsh wation  In particular 1t forced upon us an acceptance of the vast
mdustrial potential among the sick, disabled and retired population  The sudden
manpower shortage revealed to some extent the usefu] work of which disabled
and retired persons were capable

Among younger persons the value of a planned course of rehabidtation m
shartening periods of sickness and 1 compensating for disablement was clearly
demonstrated The need for an approach to the patient 4s a whole and for the
wtegration of medica), socal economic and wdastoal aspects of 1t health became
apparent

The mtroduction of the Nattonal Health Service 1n Great Britatn, together
with 2 mote comprehensive system of sacial secunity m 1948, disclosed first of all
an unexpected amount of real sickness which had been

hidden, probably b;
ﬁ‘:‘u:‘ al veasons exther through the direct cost af treatmane - st probably by
whieh fhem 1

- £« suAL Lotined the hard core of the hope-
‘[C‘u;o T\:\mﬂm\ 35003 can be taken from this
e vast majonty of disabled
capacsty  Employers generatt t - people ean normally be emntos o4 -
to person there 13 less opp
{2) There 15 only 3 relat
number need help, i they e
Effect of full employment —The c!;c\:(.;\ z‘(‘:\g ::st\HCd
be consdernd because this can be said 10 bave
39

2 of full employment must now
made possible the economic and



PHYSICAL MEDICINE IN THE TREATMENT OF THE ELDERLY

Two major factors have been responsible for the great changes 1n medieal
practice (1) The rapid advance of medrcal knowledge, and (2) chinges 1n the
soctal and political philosophy of our times

Rapid advance of medical knowledge

The advances 1n medical knowledge have had three maun effects

(1) More accurate and detatled diagnosis of disense and a more thorough
study and understanding of pathological processes

(2) A widening of the range of diseases which may be successfully treated

(3) Decreased mortahty rate from various diseases and the improved health
of the population resulting 1n an increase tn the expectation of Wfe There 15 a
trend towards an ageing population which 1t 15 forecast will result 1n an increase
of over 50 per cent in the numbers of the population over the age of 65 years
between 1947 and 1977

As examples of this trend towards an increase of aged persons in the population
figures from three sets of statistics are quoted The first 15 taken from the report
on the Jast census in Great Bratain (1951)

Population over the age of 65 years 1947 - - - 5,000 000
Estimated population over the age of 65 years 1977 - 8000000

The second consists of those for the life expectancy in the Province of Ontano
1n Canada, where 1n the past 50 years this has increased by 19 years for the fumale,
and 17} years for the male

In 1901 there were 120,000 persons aged 65 and over in the provinces In 1921 there
were 172,000 and by 1941 1t was up to 301,000 The number of people 1n the age group

65 and over has doubled in the past 25 years Itis estrmated that in 1961 1t wali be up 10

500000 and by 1971 12 6 per cent of our population or one m cight will be 65 ycirs

or over (Stherstein, 1954)

The third sct of figures from the United States of Americn, 1s as follows

In 1940 1n the United States the 26 5 per cent of the population oser 45 years of age
required over half of the nation s medrcal care By 1980 50 per cent of the population

of the United States will be over 45 years of age (Rusk, 1953)

These figures tllustrate how rapidly and considerably the problems of ofd age
may be expected to mercase and they emphasize the urgent need for a workable
solution of this complex and difficult problem

Increase in morbiduty

An important aspect of the national trend towards longevity ts an absolute
and relative increasc 1 morbidity and, since old people suffer more from discse
than the young, 1t 15 obvious that the health of the aged and c1re of the aged sick
arc problems of increasing importance which must now be faced  **Dublin h1s
shown that, as compared with the average rate of 11 per 1,000 at all ages, the
number of imvalids per 1,000 was as follows $3 5 at ages 6510 74, 72 7 at 75
to 84, and 106 2 at ages 85 and over” (Cosin, 1955) Since the adsent of the
Welfare State in Great Britan, the financial burden has been, to a large extent,
transferred from the individual to the state and consequently st must be expected
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MEDICAL REHABILITATION

INTEGRATION OF AVAILABLE SERVICES

While st 15 clear that much more can be done for ageing patients, the considerable
protierms of the of the services available are perhaps the most urgent

T 15, hawever, aganst this background that the department of physical medicine
has emerged from those of massage, electrotherapy, actinatheragy, and balneo-
therapy The repute of these older departments was questioned by many and if
progress in the field of physieal metheane 15 10 keep pace with the needs of the times

\t 15 important that the wider scope of the department be appreciated by all sertions
of the profession

It 1s, therefore, encouraging to be able to say that the acceptance of the principle
of gerratnic rehabifitation has been one of the most stnking recent advances in the
care of the aged The process of rehabihitation may 1o a large extent concern the

e

o,

B 3
specralization 1s so difficult  Yet, without this co ordination and integration so

much tume effort, and money 15 wasted and the patwents can seldom achieve
maximal functional recovery

MEDICAL REHABILITATION

Tn thus vespect O Malley s (1953} definttion of 1he ferm ‘medical rehabiinanon”™
s of interest
socrally an q to hus stafe before he became sick
ot ;}uma d“ |sb ? v\\;\:sophy of g an attitude of mmnd on the part of the medical
professson and public atike Tt 15 not concerned with the rinutiae a
of apparatus used w physwal medicine it and techmicalues

Melxlhta\ tehubibitation 15 the process whereby a man 1s made mentally physically
d

Thrls 15 by no means a new concent but 1t 1 ane shae L
.

wup

W owousd of 1

ang Yo &c}x:::;}a;oln;t::‘::tfipfft 2 patient to be vnaffected by his sitnace
nnciple of domg the best

factors mentioned should be

suceeed) to wrn Miness to the
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Mutuple Pathology

{1 s vita)
are a1 work tn the elderly a number of pathological processes

consideration but even 1 the old :h,:or Lonabilt must take all these into

;c are connderable reserves from which
all

to remember that
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humamtartan reclamanon of these 90,000 disabled persons  However, 1t 1¢ the
fear of creating unemployment for the young which has brought about opposttion
to ncreasing the normal retinng age from trade umions and elsewhere  Super-
annuation schemes and increased morbidity account largely for the reluctince
of employers to start employing the middle-aged or elderly worker,

Medico-social problem of old age

The importance of the medico-social problem of the aged has been recogmzed
and has recerved much attention 1n recent years, and already much has been
achieved at all levels 1n an effort towards 1ts solution A change of outlook his
appeared n the hospitals for the aged sick As Nisbet (1953) sud “The old
chronic hospital has emerged from the doldrums™ On the sime subject Cosin
(1953) drew attention to some of the vanous factors which had been responsible
for the old “*misconcaived passtve attitude of acceptance of the inevitable ™

Until recently two basic errors were committed The firstwas the facile acceptance
of the mevitability and sereversibility of pathological processes tn the elderly
It was no fault of the medical profession, however, that m the absence of mercurial
duuretics, the sulphonamides, and the later antibiotics, certamn serious thnesses in
old people were more common, and recovery rare The routine use of these thera-
peutic agents has necessitated a complete reassessment of the care of the elderly
within the fast decade Mortalty has been so reduced that the probiem of mor-
buduty n the elderly and some means of its estimation hie become of prramount
mportance  For unless physical medicine solves the problem of genatne
rchabilitation a grave cnisis must anse in providing sufhiczent hospatal beds, not
only for this age group but for others also We sec, then, that apirt from the
obvious benefits of geriatric rehabilitation to the patient and hus family the pressure
on hospital beds may be thus drminished

The steond and more serious error was the failure to ascertan or be awire
of the possibibty of a restoration of physical activity n patients with crippling
but not fatal conditions The problem of fong-term illness was then handed over
to the nursing profession to handle as best 1t nught

Recent Gosernment policy —That the modern trends are apprecited by the
Government and their importance understood 1s most clearly demonstrated by
the recent Treasury statemeat (1955) agreeing to the appowntment of men and
women between the ages of 40 and 60 years of age 1o pensionable posts 1 the
Civil Service

The statement expluns that * This arrmgement fits in with the Government
policy 1n the employment of older men and women It also tikes account of the
changing age distribution of the popultion and need to mike the fuliest use of
the Country’s manpower 1n conditions of full employment It 15 1o be hoped
that all sections of industry and commeree will be encouraged to adopt this attitude
soon

These changes m the hospittl and i Gosernment policy hve noy been dccom
pimed to the same degree by the application of recent knowledge to the pitient
1 the home The “simple’” adaptation of the home with conscquent consider ihle
savings tn nurstng and welfure expenditure on disabled and fueble old folk s,
howeser, beginning to rective 1ncreasing atientton
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(1) The mamtenance of health and the prevention of disease by physical methods

{2) The applcatian of various physical methods 1 the dragnosis of disease and
the assessment of function

(3} The use of physteal methods i the treatment of disease and 1 the conservation
and re-establishment of function, while acknowledging that in the majorty of cases
of major illness or disability, physical methods can be fully effecuve only 1f

dinated with the {ull of nedical care and related to the needs and

particular problems of the indvidual patent

Assessment of future functional status

However, before 1 d the future fi ] status of the
panert st be forecast and one should be able to mve a tentative answer to
questions such as the following {Lerenze, 1954)
(a) Will the patient be able to walk and chimb stairs? Will he neeq such aids as braces
or crutches”
(B T nnt wifl fa b ol e @mame = 1 1 %

v Sy "
e} \ o
anns .

neCRss
() Walt the patient be able to return to his onginal oceupatian, or to another J0b
with his ressdual b

Physical methods of treatment
The physeeal agent <hiefly employed i the trestment of th
e elderly ts
Other methods such as heat and massage ad rel; and help (hye ot
reltef of pain and can thus be employed a3 a prelimunary 10 active exem;sm

Sphntage w the elderly
, ‘Unle‘xs splintage 1 required to overcome a deformitw whote ~ o~ »
eien b e — 1
wa
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Ttan s N KUGE
 weyunisie, the polythene type g theos req:nar%fx’u:::sy st be

33



PHYSICAL MEDICINE IN THE TRCATMENT OF THE ELDERLY

one can draw with careful planning to enable the elderly to become active and fo
maintain as great a personal independence as possible Happiness of the elderly
15 greatly mncreased by this feeling of independence The medical team should, 1n
all cases, study carefully the psychological approach to these patients to be sure
that the domestic aspect 1s not neglected, as so much can be done by encouragement
of relatives, neighbours and social workers

MANAGEMENT OF PROGRAMME OF REHABILITATION

So far no mention has been made of particular advances 1n our knowledge and
treatment of the aged It must first of all be shown 1n what directions these lie and
then the question of when they can best be applied can be discussed

Within the concept of rehabilitation this need can be solved, but 1t sull remaimns
to decide who 1s to direct and manage the programme throughout, as distinct
from those specialists who must needs take charge at varying stages of the illness

That the gencral practiioner should reman the patient's counsellor and friend
throughout the course of an 1llness 1s essential It 15, however, unrealistic to suppose
that he will have the ime or special knowledge to co ordinate a major therapeutic
programme The specialist, on the other hand, has narrowed his interests, of
necessity, and may be responsible for only one part or stage of the process More-
over, he cannot always have the same opportumty to assess functional capabilities
and relate the patient to his environment It has been suggested that the specialist
1n physical medicine 1s more favourably placed than other hospital consultants,
situated as he so often 15 between hospital and domicilary treatment, and with
such an interest tn the assessment of function and resumption of functional
activities

Such a solution might be attractive to some, but the author feels most strongly
that the answer must be found 1n the closer co operation of the various members
of the medical team and that opportunities must be made for round table dis
cussions on mutual difficulties and for case conferences when all concerned may,
with the patient, work out the remedy Such conferences are of course only neces-
sary 1n a small mimority of cases and stmilar diagnostic problems are already
frequently dealt with in this fashion In this way a useful Lbaison s bwlt up and
mutual understanding and co operation fostered

ROLE AND SCOPE OF PHYSICAL MEDICINE IN THE TREATMENT OF THE
ELDERLY

Function of physical medicine department

Many attempts have been made to define the meaning and scope of physical
medicine and there can be little doubt that to do this briefly and clearly 1s ndeed
a difficult task That st has a wide scope which overlaps considerably with other
branches of medicine 15 generally agreed and 1t 1s for this reason that the specialist
in physical must always der himself a member of a team whose
ulttmate task 1s the rehabilitation of the patient If the fact that 1t ss impossible 10
divorce physical medicine from the general therapeutic approach to the patrent
1s accepted, then the function of the physical medicine department may best be

summarized as follows
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. din

he asSESSMELL VL LUl

(3) The wse of physical methods m the treatment of disease and 11 the (ot vation
and re-establishment of function, white acknowledging that 1n the majonty of cases
of waor iness or disability, physical methods can be fully effective only if
Co-ordmated with the full programme of medical care angd related to the needs ard
parucular problems of the mdwiduel patient

Assessment of future functional status

However, before 15 4 the future 1 status of the
patient must be forecast and one should be able to give a tentative answer 10
questions such a3 the followmng (Lorenze, 1954)

&) Wilk the patient be able to walk and chmb stawrs? Will he need such aids as braces
or crutches”
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Physical methods of treatment
The physical agent chiefly employed 1 the treatment of the elderly 15 exercise
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Heat treatment
Special care 1s needed in the use of heat treatment 1n old people because of
lessened shin sensitnity. There 1s a special need to be careful n patients suffenng
from penipheral vascular disease, diabetes or nenvous lesions 1n which sensation 15
mmpaired Thermostatic control at 94° F 1s probably the safest way of applying
heat We must recognize also that arteniosclerotic blood vessels react abnormally
to heat  They ether do not respond at all or else they have a prolonged con-
traction resulting 1n cramp Old people stand chilling and over-heating equally
badly, therefore extremes must be avorded and great care taken n the use of heat

or cold
A warm bath at a temperature of from 94° F to 98°F 1s a most useful sedative

measure

The benefit obtained at spas 1s probably due to the regimen adopted rather
than to any specific therapeutic value of the waters

Ultra-violet light 15 probably of httle true value in the elderly despite the fact
that 1t 1s often used for tlus purpose In fact 1t 15 probably contra-indicated as 1t
15 liable to produce severe humitus 1 old people

Diathermy must, ke other forms of heat treatment, be used with extreme
caution where there 15 arteriosclerosis or hypertension

Massage
Massage 1s often of great benefit 1o the elderly when they are confined to bed

Abdominal massage may be particularly useful wn chance constipation due to

the temporary immobilization It should not be used when there 1s arteriosclerotic

degeneration of the arteries of the lower extremties

Application of physical methods to postural defects in the clderly
The commonest postural defects resulung from the body mechanics of the
elderly were well summarnized by Harsson (1954) who placed them in the following

categories
(1) Forward flexion of the head and neck with osteoarthritis of the cervical spine

causing radiculitis m the upper extremuties The correct therapeutic approach 1s by
means of exercises, helped by traction of the cervical spine

(2) The round back deformuty with round shoulders, depressed thorax patn in the
shoulders and decreased vitalcapacity The treatment conststs ol exercises and correction
of the posture before a murror

(3) Low back pain, mechamcal or postural in ongin resulting from an unstable
fifth [umbar vertebra Exercises are prescribed to tone the abdommnal and gluteal
muscles and for the correction of the pelvic tilt

(4) Short hamstring muscles which it the pelus backwards and flex the knees,
producing a shuffime gait with short steps Quadniceps exercises are those used tn these
cases, tozether with gentle stretchings of the hamstring muscles which can be helped by

massage and heat
= 7 =f 1 cemnen the cilhes of the lees when walking but relieved duning rest
i and has its orien 1n arterio
) >gy of this condition Buerger s
ut by the patient lving on tus

B
ne then lowers his legs over the

back with the legs raised to 45 AEgrees 10T 1w ninuies
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ORGANIZATION OF A GERIATRIC UNIT
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be tofd that‘xhnr sympioms give @ warning as to the amount of actwity they should
undertake
ORGANIZATION OF A GER{ATRIC UNIT

Viard grovpings
The organwzation of a genatne umit requires, from the potnt of view of physical
medicine, a flexble atntude of mind towards the rearrangement of the hospital
Withn the unit there must bie ease of transfer of patients from one ward to another
according to therr condstron and their scheme of treatment J1 15 impossible ta
handle patients who are scattered 1n different wards, and they should be grouped
as follows (1) Semsle or wremedable and bedfast, (21 acute gersatric; and
(3) ambulatory This 1s ot so much for the patients themselves but for the physical
25 . L. .

4150, 107 the and bly of all app required ( thetr treatment,
and prevents time and energy bemp wasted At the same time 1t enables the
otcupanonal therapist 208 physiotherapist to arrange a jomt hmetable They are
then both on hand when required by the physical medicine consultant

Sentle or irremediable wards

The wmsttad point 1o be faced ss that most of these patients will probably never
et out of bed agan, althovgh there may be a small number who will spend part
of the day n chairs The mam care then will be from the nursing angle There

mai‘{ho\\e\u, be 8 small percentage who could eventuatly be tramed to be more
mobile

It i because of this small percentage that the physical medicine consultant,
e and the } therapist must carry out a ward round
at feast once 2 week for the purpose of assessment However, from a psychological
angle a regular daily ward class eonducted on these wards does much to alleviate
boredom and stmulate some slight mterest 1 lving

Swuttahle exercises —Examples of exercises swmtable for patients 10 this environ-
wemt would be stmple 3rm movements 10 muse Fatlaned B te .

» e e sugi L paty
HREMT 15 AMANS N ppriam meen - . patients

.

departme

wremedt

thess ot ) L v uuuny, SIRE
o & vusunpstang taulty wark, the materiat teganed 1s returned to

Ce
“dlgcga; ,::n-: and bef sores —Although the elderly find splints or traction very
e, :;rr)mg. Coatractures must be dealt with, staply because a con-
PSS 3 pressure on an area which ™3y not be able to stand i, for
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example acute hip flexion by tilting the pelvis backwards causes pressure on the
skin over the sacro-ilac joints Bed sores will be dealt with by ultra-violet irrad-
ation and dressings, but everything else will come under the heading of nursing
care Should any rmprovement m mind and body occur, the patient should then
be transferred to the ward reserved for that particular level of improvement

Acute geriatric wards

The physical medicine work carried out here should aim primarily at mantaining
the range of joint movement 1n the arthritics and stretching contractures in the
hemiplegics The physiotherapist merely marks time until the patient’s general
condition permits more vigorous activity

Breathing exercises will play an important part, and particular emphasis must
be placed on lower costal and diaphragmatic work Static contraction of all anti-
gravity muscles must be attempted, and general encouragement given to move
about in the bed The arthritic hip case can benefit at this time by gentle pendulum
exercises supported 1n a Guthrie-Smuth shing  Alternatively an ordinary roller
skate with a small plaster footpiece can be used, running on a piece of board
two feet by three feet, the plaster footpiece can be made very easily and 1t 1s wise
to make 1t larger than strictly necessary as 1t can then be utilized for several patients
by merely changing the thickness of the brown wool lining

All concerned, the physiotherapist, the occupational therapist and the nursing
stafl must work 1n close co-operation to arrange a programme so that the patient
will not be overworked This can be done by alternating activities It 1s tmportant
to remember that many patients on these wards are anxious about their condition
and appreciate the opportunuty to talk about their anxietres whilst working with
the therapists

Ambulatory patients

The treatment of this type of patient 1s divided mto two phases (1) Treatment
in the wards, and (2) treatment 1n the department Each patient will be treated
twice a day at the beginning, once n the ward and once 1n the department As
soon as he or she 1s able to walk unaided the work should be done entirely 1n the
department to save stafl ime

Treatment in the wards

Self-dressing
The first thing to be taught 15 self-dressing, and whether this 15 done by the
phystotherapist or the occupational therapist 1s 1al A useful pr y

to self-dressing 1s practice on a buttonhole frame, which consists of a small old
picture frame with cloth tacked around 1t but split down the middle with buttons
and buttonholes attached Lacing frames of a similar pattern can also be
constructed

Long-handled shoe horns, elastic shoe laces, stocking pullers-on and long-
handled brushes and combs can be used, instructions must, however, be given m
the use of these, most of which can be constructed at very little cost Once the
t has achieved this degree of proficiency, dressing daily 15 compulsory
manent tubular steel struts should be fixed The carrying of
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derabl d wh
Guthne Smith slings from bed to bed wastes time, ane

possible permanent fixtures should be used with the shings hooked up 1n position
and remaiming there Exercising in these shngs will be done as a dauly treatment

Leormng 10 stand

The earhest exeraise of all, apart from shding work, 1s to stand, and ths 1s best
achiered by the patient being placed in a plain wooden chair at the foot of the bed
with, at his feet, a thin bar of wood braced against the bottom legs of the bed,
the top of the bed being agatnst the wall The patient grasps the bed Tail and pulls
humself up to the vertical postron Thus 15 a much better method of getung the

Lo PR

Wi nielpers can at this stage destroy, or at least mitigate apawst this self rellance
The patient can be Ieft for a Intle while 1n this position 1n perfect safety The

next stage will be a side step to alternate sides, returmng to the mid position to
test

Halking—the use of apparatus

A walking chair with adustable hand gnps may be used, although personally
the author has found that the amount of s,

wncreased floor space provides a better environment

Tripod stecks ate excellent not only for the hemplegic and the arthntie but alsa
for the unsteadiness of sentlity They are light and €asy to use
Quadriped sneks (4-fe,

gged sticks) have the same mndications and t
0 personal preferance * and the chore les
Anelbow crutch wih o gutter support fo,
with <npphing hand deformiies, the hana
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hlle more difficuit 1o handle thar

r the forearm 1 useful for those patients
B
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achieves acceptance of them .
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example acute hip flexion by tilting the pelvis backwards causes pressure on the
skin over the sacro-iliac jomnts Bed sores will be dealt with by vltra-violet irrads-
ation and dressings, but everything clse will come under the heading of nursing
care Should any improvement 1n mind and body oceur, the patient should then
be transferred to the ward rescrved for that particular level of improyement

Acute geriatric wards

The physical medicine work carned out here should aim primarily at mantaining
the range of jomt movement n the arthritics and stretching contractures in the
hemiplegics The physiotherapist merely marks time until the patient’s general
condition permits more vigorous activity

Breathing exercises will play an important part, and particular emphasis must
be placed on lower costal and diaphragmatic work Statrc contraction of all antr-
gravity muscles must be attempted, and general encouragement ginen to move
about 1n the bed The arthriuc hip case can benefit at this time by gentle pendulum
exercises supported n a Guthnie-Smuth shng  Alternatively an ordinary roller
skate with a small plaster footpiece can be used, running on a mece of board
two feet by three feet, the plaster footpiece can be made very easily and 1t 1s wise
to make 1t larger than strictly necessary as 1t can then be utihized for several patients
by merely changing the thickness of the brown wool lining

All concerned, the physiotherapist, the occupational therapist and the nursing
stafl must work 1n close co-operation to arrange a programme so that the patient
will not be overworked This can be done by alternating activities It 1s important
to remember that many patients on these wards are anxious about therr condition
and appreciate the opportumity to talk about their anxicties whilst working with
the therapists

Ambulatory patients

‘The treatment of this type of patient s divided nto two phases (1) Treatment
1n the wards, and (2) treatment n the department Each patient will be treated
twice a day at the beginning, once 1n the ward and once tn the department As
soon as he or she 1s able to walk unaided the work should be done entirely in the
department to save staff ttme

Treatment in the wards

Self-dressing
The first thing to be taught 15 self-dressing, and whether this 1s done by the
physiotherapist or the occupational therapist 1s 11l A useful prel y

to self-dressing 1s practice on a buttonhole frame, which consists of a small old
picture frame with cloth tacked around 1t but spht down the middle with buttons
and buttonholes attached Lacing frames of a simular pattern can also be
constructed

Long-handled shoe horns, elastic shoe laces, stocking pulless-on and long-
handled brushes and combs can be used, instructions must, however, be given 1n
the use of these, most of which can be constructed at very hitle cost Once the
patient has achieved this degree of proficiency, dressing daily 15 compulsory
Above cach bed permanent tubular steel struts should be fixed The carrying of
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Apparatus

N

Stationary bicyele —The use of the stationary bicyele may seem limuted but
there a5e many variations of tt. The bicycle used 10 2 geratric umt department
must be small and Jow and equipped with one wheel only, the front whee! The
back wheel 1s ehmunated and the pedals must be furnished with toecaps to prevent
<lippine. The handlebars should be farrly hugh and not too far anay from the seat
Some types of stattonary biccles have no handlebars at all and can be used only
for those patients whose chairs can be wheeled over the bicycle seat The support
1s then gnen by the chair arms Thus type of chair also wheels over a lavatory seat
The chair with the swivel scat can be used to swing the patient on to the bicycle
seat with the rmmmum trouble

Thara o anathas ¢ an Fu 41 o ' 1 i -

filed to a beam above the bed 15 not particularly surted to a gerratric umt, where
cardiovascular disturbances 2nd mability to do anything unusual 1s the role rather
than the exceplion

Straps to an everhead boonmt —As regards a corset or body belt with straps
atlached 10 an overhead travelling boom, such as 1s used tn an x ray department,
this has 3 very limited use 1n the re education of walking The elderly do not like
the restricuon of the body belt Also, i one accepts the principle that external

aids are 1o be avorded 1n the attempt to tramn self rel
tance, this comphicated ptece
of apparatus hardly warrants ifs setting up 7 F

Occupational therapy department

{t1s destrable that orthopatdie cases
s spend one session a day 1n the occupational
lhcnrapy department and one 1 the physiotherapy depa\’(me!y\( pation
“"h)' :S:i\g 'h_lg? pieces of apparatus such as a rug loom which can anc Iy ha Rend

. - b
and various type o rug m:\kmgL asselly, $L00L seating, nettng brush making

Do
o nn'r’;;?lwhfghf:r(;! ;A ichen umit 15 essential if rehabilitation preparatory
© ammmncgcs o € home 15 to be attmned This 15 nat always possible owing
o mstanees b y‘ond the control of the authorties concerned, but fvin,
oy g e |r¥1pc:‘1“urvecl:\l?::1“§:;{\ddeﬂy males may be left alone m l’hc home algl
o magg o e th sexes should have some prelimnary traiming
Many kitchen grdpets are sum

over the shaft, packing u 1,
et ik \ni: 1ghily with cotton woal apd making 1t watertight by
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A special char for the meontment patient aliows the patient to be up and about
most of the day.

A chair to fix over a lmatory obviates a tremendous amount of trouble for both
the patient and the staff, but 1t does require some shight superviston.

The hemiplegie chair with a single hand control m the form of o wheels, one
superimposed on the ather on one side. Gripping and turnng both wheels at the
same time produces a strmght-ahead movement of the chair. A single wheel
grnip-and-turn produces a right or left turn according to which wheel s mani-
pulated Some hemiplegics find this very confusing but with perststence they do
Jearn.

Occupanional or dnisional therapy

Both 1n the sentle or irremediable and in the ambulatory wards the occupationat
therapist 1s of enormous help, and 1t must be stressed that continual consultations
as regards progress, change of treatment and the p1ttern of the patient’s life must
take place between the medical officer in charge, the physiotherapist and the
occupational therapist

Treatment in the departments

Once the patent 1s able fo dress and to stand up by himself, a daily visit to these
departments 1s essential Psychologicaily it breaks down a httle of the hospitaliza-
twon fecling and 1t gies new soctal contacts with the owtside world through the
out-patients It produces a social sense which may assist general rehabitation
Also the screased activity wil not only ncrease general crrculation but does
definitely improve muscle tone, with sometimes quite dram ttie results 1 improved
pelvic floor tone and consequent dimmished mecontinence

The mam work 1 the department will be confined to (a) class work, (b) the
use of more comphicated apparatus, and (¢) occupational therapy

Classwork

All patients come to the physiotherapy department mn chaws, and most exereises
will be conducted 1n those charrs A number of simple rollers fived to the wall ina
Tong Iine will permut traiming of hand grips, pronation and suprmation, the super-
vision beng easily carried out These rofiers have thirce sizes of hand grips Js welf
as a series of screws for tightening, which affows for considerable adaptabifity

Group exercises —These are conducted n a cucle with the physiotherapist m
the centre and assistant physiotherapsts or orderlies helping drviduals with
their disabihities Al rhythnue work will be done to musie and 1t 1s important for
definite tunes to be associated with defimite actrons Bean bags and tennis bills are
uscful, to be passed from person to person (throwing serves very httle purposc)
o, 1t the case of hemsplegics, from one hand to the other hand Other movements,
such as placing bean bags on the knees or head to counung will train prectsion
and give \aration Spindles of wood, rather ke minmature clubs, can be used to
tran gops wiile performing arm movements Any moyvements wmulatimg those
of hair-brushwng or combing will also be useful Picces of thick strng attached to
the arm of the chair can be used for precision work by plarmg or tying
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which stretches the flexars 1y useful The p 1 th P wgl
have gven the patient a certain amount of gmdance along the usual hines of han
work that can be done at home
These passents must sepost to the physical medicine specialist at stated ntervals,
when both physiotherapist and occupational therapist will be present at the
and t, 2 plete revision of all exercises must be gven
at this time

Mobde physiotherapy

In distnicts where mobile phy My vans are Op the situation 15
entirely different The physiotherapist will not only be responsible for the progress
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waff be made o the medica) officet m chasge, no under these
can get out of hand

FPatients i outlying dustricts

Thrs group embraces those patients who are unable to attend hospital for re-
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Further domestic apphances are available to enable housework to be done with
the minimum effort, for example a mop with a flexible handle can be used to clean
under furmture, this can also be mantpulated to clean at a high level while the
patient remains seated A long handled dustpan 1s also on the market

Included 1n the kitchen unit are sinks wringers and a clothes drier The patients
are encouraged to bring their personal washing to the occupational therapy
department where they deal with 1t themselves and afterwards iron 1t

Shoppmg —If shops are at hand patients are encournged to use them, accom
panied by the therapist A wvisit to the hairdresser 15 hkewise an excellent butlder
of morale

Living conditions after discharge home

Prior to discharge from hospital, the machinery will be set in motion by the
Lady Almoners and the Home Care Orgamzation to ensure adequate hving
conditions, but the job of the physical medicine expert comes before this it
consists of interviews with and explanations to the relatives on whose shoulders
the responsibility will rest i the future Clarity at this stage will save considerable
trouble later on The importance of the self reliance of the old person 1s stressed
as 1s the nccessity of keeping up the main activities which the patient has done
while 1n hospital, that 1s dressing every day, the performance of certamn exerctses
and maximum activity posstble The occupational therapist must follow up her
patient who has been trained 1n the use of kitchen gadgets, and where possible
1denticnl gadgets should be fitted 1n the patient s own kitchen

Most of the problems of home care are dealt with i Chapter 16, but after all
this has been implemented 1t 1s witally important for the elderly paticnt who 1s
within reach of hospital to attend for an assessment at stated intervals Where
distance makes this impossible, a physiotherapist or occupational therapist
should be available for visiting work reporting back to the physical medicine
expert Backslhiders should be re admitted for a short course of rehabilitation
otherwise the 1nitial efforts will have been largely wasted

Physical medicine 1n the home

Patients requiring physical treatment at home will fall into the following
categories

(1) Those within reach of hospital

(2) Those 1n areas where mobile physiotherapy vans operate

(3) Those tn country districts where distances are a problem

Patients witlin reach of hosputal

In this group sufficient rehabilitation will have been given and the relatives
are nstructed to enable exercises 10 be carried out at home, the emphasis being
placed on small domestic jobs as part of the exercises To combat the claw hand
of the hemiplegie, cone shaped pieces of wood erght inches long are used daily
the gnip bemng taken on the thin end of the cone which 1s slowly pushed through
the hand until the grip 1s stretched to accommodate the widest part of the cone
Most domestic Jobs re educate the flexors and thercfore any mechameal device
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which stretches the flexors 15 1y useful The p 1 therapist will
have given the patient a certain amount of gmdance along the usual lines of hand-
wark that can be done at home

‘These patients must report to the physical medicine specialist at stated ntervals,
when both physiotherapst and occupational therapist will be present at the

and a revision of all exercises must be gwven

at this time

Mobile physiotherapy

1o Qistricts where mobite physiotherapy vans are operatmg, the situation 15
eaturely different The phystotherapist will not only be responsible for the progress
of re-education but also for seeing that the relatives are playing thetr part Reports
wll be made to the medical officer n charge, no under these
can get out of hand

Patients in outhymg districts
This group embraces those patients who are unable to attend hosmital for re-
Ay

o wwuson puwet tewurned, and usetul movement rather than exercise
for exercise sake

EXERCISES FOR HEMIPLEGIC AND OSTEQOARTHRITIC PATIENTS

The twa commonest causes of ma

yor disabihiy an the edderly are hemiplegia
(Ru:k 12‘53) and osteoarthritis of the hips and knees Rusk sta{cs that \n(}f agc-
g:]“zf.;:: :bxlﬂauon 90 per cent of all hemiplegics can be taught ambulation
e, nnary and faccal continence and 30 per cent can be taught to gunful

Exerases for use by hemplegic patrents
In the wards
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words, such as “yes™, “no”, “bed”’, “‘tea”. In the later stages, reading one para-
graph aloud emphasizing the consonants, 1s useful At least three or four attempts
should be made with the same paragraph

(6) Occupational therapy, which 1s previously discussed 1n this chapter

Walking —The following training mn walking should be carried out

(1) Getting up from a chair, using the method of sitting at the foot of the bed,
with a wooden board on the floor and braced agamnst the bottom legs of the bed
The patient grasps the bed rail and continues to stand and sit This 1s perfectly safe,
and can be practised for 20 minutes at a time and then progressed to side stepping
n the same position

(2) Walking with a small weighted bag (1 —51b) held 1n the hemiplegic hand
The pendulum action of the bag stmulates the normal arm swing of walking and
thercfore attempts to break the hemiplegic pattern

(3) Walking to music

(4) Star training

‘When once the patient 1s able to walk, nstruction in the bath-room 1s important,
both as regards sitting on the lavatory seat and getting 1n and out of a bath, the
latter being the most difficult The author has found 1t easter with some patients
(depending partly on their bulk) to teach them to adopt an **ali fours™ position
before attempting to nse This 1s 2 fundamental position and, as such, 1s com-
fortable and reassuring

In the home

(1} Use of cone-shaped prece of wood to straighten flexor contractures i the
hand

(2) Daily dressing

(3) Holding on to a solid piece of furniture with the good arm and performing
a pendulum swinging action with the affected arm The weighted bag mentioned
n the ward exercises 1s useful 10 encourage greater range

(4) Suitting, resting both arms on a smooth table top, hands clasped, and
straightening the elbows

(5) Sitting, arms supported on a table, tapping hands or fingers 1 time to the
radio

(6) Washing out small articles, handkerchiefs, socks, and so on

(7) Situng palms together on knees, flexing elbows and supmating as hinds
reach the face, followed by extenston of elbows and pronation

(8) Handcrafts, learnt m hospital, which will make some definitely useful
object, and therefore give incentive and a sense of achicvement (As fingers may
never recover, the emphasis must be on the elbow and shoulder)

As regards foot and knee exercises a small pedal exerciser has proved excellent,
but most of the patient’s activities 1n the home grve suflicient exercise

Clonus may be a worry but the patient must be instructed to put weight on the
foot, the moment clonus commences This can be done either sitting or standing
and 1 the majority of cases, the clonic spism ceascs

A small pillow at the foot of the bed to take the weight of the bed clothes at
night prevents pressure, and a toc spring may be necessary during the day to prevent
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EXERCISES FOR HEMIPLEGIC AND OSTEOARTHRITIC PATIENTS

Fixercises for use by patients suffering from osteoarthritis of the hips
In the wards

(1} All movements of the lawer limbs whife supported m a Guthne Sm;lh
suspension frame The emphasis must be on abduction, snternal rotation and Jep
lengthenng

(2) Skating on a roller-skate fixed to the back of the hecl, and enher bandaged
on, or fittng 1nto a small plaster-of-Paris foot mece A cupboard-shell makes an
excellent platform on which to skate

(3} With the legs straight, separating the feet to marked points o the lower
bed rail

“hp This can alsa be dane on a
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{6) Daily B
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Tefisse 1o take the waight £ibow crutches with adaptable hand grips are then the
obvious choice, or those with a forearm gutter

Shoes will almost certamly have to be butlt up One 15 aware that bilding up a
short leg may persuade it to addyct sull further On the other hand, the pelvic
Tock and the jar of drapping down oa to an arthnue leg always lead to lesions
™ the lumbar spine or sacroshiac joints The best results are achieved in those
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by exercises and stretching

Bathing —~Trainmg m the bathroom will be given, as with the hemiplegic p:

o atient.
on articular types this 15 comparatively stmble the snma marknt ~¢~ «

out of 2 keete

condity .

A rubt «» ek uudl disu CoNtributes to safety

n ife home

((12)) l.l.-eg fengihening in bed
Ying, knees bent but feer apart Bring the k
‘l')‘;f:c‘ apart This will gwve a certan :mmmgnr e topether while kec{mr\g

o0
an
Ways i
8
definy
(6
i

= twnuuslanee 15 measured, usually
as3 :



PHYSICAL MEDICINE IN THE TREATMENT OF THE ELDERLY

something between 18 and 26 inches The patient stretches hus adductors daily by
edging his feet out sideways to these marks Chalk marks serve equally well but
lack permanence,
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CHAPTER 15

HOSPITAL CARE OF THE ELDFRLY

WiLLiaM MortoN

INTRODUCTION

Trie PROVISION of hospital services for the elderly 1s one of the larger problems
ansing from the increasing proportion of old people 10 the commumty

Mosbidity increases with ncreasing years each 1iness tends to become more
serious recavery 1s slower and often less complete The effects of repeated ifiness are
camulative 2nd when an acute iiness 1s added to existing disabilities prolonged
mcapacity frequently results In younger patients modern therapeutics has made
1t possible to treat many of the commoner iflnesses at home In addion to the use
of antibiotscs the younger patient usually has relatives or friends to give the simple
nursing attentton requised With the passing of the years friends become fewer
and more feeble refatives more distant and the needs of the ageing patent are
greater Because of the combination of medical and domestic styains ofien the enly
way to obtasm switable treatment for elderly patients s 10 seek adrmission to hospital
This has created a greatly increased demand for hospital treatment for the elderly
If as anncspated the proportion of elderly people m the population continues to
nise the dentand for hospitat will become disproportionately greater

Duscharge from hospstal often has to be delayed because of the same madequacy
of the domestic situation wiuch necessitated admission The old cannot be hurried
even out of hospstal Bed occupancy and turnover figures depend on the average
2ge of the patients as well as on the efficiency and enthusiasm of the staff

General practitioners have great didficulty especially during winter months,
°b§“_‘h“‘mg admission to hospital of many of their elderly panents
aa l‘; ;s cl;:;lna new problem but st has now reached a new magnitude To appre

ges which are takmg place 1t 1s helpful to look at them agan
background of hospital serices 1n the past gnst the

HISTORICAL

E’r:’cnca:;ﬂ;:‘s': \ns\nluhonal care of the aged and infirm was probably that given in the
oy ;‘xm;\mns m‘any of whichwere founded in the minth century About the
s mmm“nsu“‘;::cs'\cor the aged were established by the Church and by craft
o han gh\ ter the suppression of the monasteries by Henry VIl there
s Eapn Wi hustory of hospital development untd the refounding of St Rartha
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HOSPITAL CARE OF THE ELDERLY

1t became apparent that some selection of cases was required The reasons for
this were well set out 1n a statement by the Governors of Guy’s Hospitalin 1732 1n
which they justified a change of policy

Incurable was of too large and indefinite a sigmification, and indeed, people generally

understood by it such as laboured under distempers, loss of limbs, blindness and

other natural and accidental deformties, and even age itself
It was stated also that 1f the policy was not altered the **hospital must soon have
become an almshouse” (Ives, 1948) Thus, Guy’s and St Thomas’s and St
Bartholomew’s became acute hospitals

When later, with the expansion of the great voluntary hospital movement,
hospitals were established tn many of the larger towns, these were essentrally acute
hospitals For the reasons quoted above, they were unable to accept patients
likely to requirc long-term treatment At this time there was no alternative hospital
system although the “‘Poor Houses™ set up under the Poor Law Statute accepted
cases of mfirmity and destitution through age or other factors These institutions
were not intended to be hospitals, they were entirely custodial There was no
segregation, the aged, the sick, the frail, were housed alongside the destitute,
orphans and even the insane Not until the middle of the nineteenth century and
then mainly through the great efforts of Florence Nightingale, was a gencral change
effected and 1t was dectded to segregate the sick from the destitute and the so-called
“able bodied’” The Act of 1867 provided for the seting up of Infirmarnes to be
controlled by the Poor Law Guardians but to be entirely separate from the work
houses This marked the beginning of a changed public attitude to the hospital
care of the elderly

Municipal hospitals

The Act of 1867 also marked the beginning of a second system, that of municipal
infirmaries which was parallel to the existing voluntary hospital system The
mumcipal infirmanes were, at first, mainly responsible for the treatment of chronic
tliness

Advances 1n medicine, even more 1n surgery, led to an increased demand for
hospital accommodation, a demand which the voluntary hospitals alone could not
meet The infirmarnies began to accept cases which hitherto had been treated in the
voluntary hospstals Surgeons were appointed, matermity wards were established
and, when 1n 1929 the institutions were transferred from the Poor Law Guardians
to County and County Borough Councils, many were already established as
hospitals Progressive local authorities built additional wards or even new hospitals,
the best of thesc offered hospital accommodation and treatment in no way
nfersor to that obtained in the voluntary hospitals  These new developments were
for the acute sick The elderly and so called chronic sick were to be found m the
Jeast modern, most overcrowded wards, or dated n an ad) g public
assistance institution

The familar pattern was being repeated 1n the mumicipal hospitals, 1n that acute
cases were beginning to displace the elderly and chronic sick In farrness it must be
sard that 1n the municipal hospitals, although the wards were grossly overcronded
and the staff few in number, clderly paticnts were well cared for and the general
standard of nursing attention was high
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LEGISLATION

War tume developments

When the Second World War was newitably approaching, the Emergency Med:-
el Service was set up and a review of all hospitals was made Some muntcrpal
hospitals in so-catled “'safe” areas were wp-graded and their patients se-classified
When war started there was 2 mass evacuation of pauents from many hospitals
Thys evacuation tncluded a number of elderly patients and to e eryone's surprise it
was found that a percentage of these could be returned to thetr homes Under the
Emergency Medical Service scheme many f futherto excl y hed
to teaching or voluntary hospitals were brought for the first ime into contact
with the condibons 11 the 1nstitatons They began to realize that here was 4 vast
and neglected ficld of medicine of a very different type from that to which they
were aceustomed

The war ended and plans were made for the State to assume control of ail the
hosputals in the country This mcluded the responsibiity for the chrome hosputals as
well as for the great voluntary and mumcipal hospitals

Hospital surveys

In reviewing hospital surveys the Chief Medical Officer to the Minstry of Health
{1946} wrote that the phight of the chrome sick was emphasized in every report and
Quoted one which referred to “masses of undiagnosed, untreated cases of chronic
type which futer our pubhic system of mstriutions™ 1n the survey of the Sheffield
and East Midiands Hospitals {1945) the following statement occurred

in A
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With few excephians, the accommy
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It became apparent that some selection of cases was required The reasons for
this were well set out 1n a statement by the Governors of Guy’s Hospital n 1732 1n
which they justified a change of policy

Incurable was of too large and indefinite a sigmification, and indeed, people generally
understood by 1t such as laboured under distempers, loss of Iimbs, blmdness and
other natural and accidental deformuties, and even age itself

It was stated also that if the policy was not altered the “*hospital must soon have
become an almshouse™ (Ives, 1948) Thus, Guy’s and St Thomas's and St
Bartholomew’s became acute hospitals

When later, with the expansion of the great voluntary hospital movement,
hospitals were established 1n many of the larger towns, these were essentially acute
hosprtals For the reasons quoted above, they were unable to accept patents
likely to require long-term treatment At this time there was no alternative hosprtal
system although the “‘Poor Houses'’ set up under the Poor Law Statute accepted
cases of mnfirmity and destitution through age or other factors These institutions
were not tended to be hospitals, they were entirely custodial Therc was no
segregation, the aged, the sick, the frail, were housed alongside the destitute,
orphans and even the msane Not until the middle of the nimeteenth century and
then manly through the great efforts of Florence Nightingale, was a general change
effected and 1t was decided to segregate the sick from the destitute and the so called
*“‘able bodied™ The Act of 1867 provided for the setting up of Infirmaries to be
controlled by the Poor Law Guardians but to be entirely separate from the work
houses Tlis marked the beginning of a changed public attitude to the hospital
care of the elderly

Muntcipal hospitals

The Act of 1867 also marked the beginming of a second system  that of mumicipal
mfirmaries which was parallel to the exssting voluntary hospual system The
municipal infirmaries were, at first, mainly responsible for the treatment of chronic
1liness

Advances in medicine, even more (n surgery, led to an increased demand for
hospital acc dation, a d d which the voluntary hospitals alone could not
meet The infirmarics began to accept cases which hitherto had been treated in the
voluntary hospitals Surgcons were apposnted, matermity wards were established
and, when n 1929 the institutions were transferred from the Poor Law Guardians
to County and County Borough Councils, many werc already cstablished as
hospitals Progressive local authoritics bult additional wards or even new hospitals,
the best of thesc offered hospital accommodation and treatment in no way
inferior to that obtained 1a the voluntary hospatals  These new developments were
for the acute sick The elderly and so called chromic sick were to be found i the
least modern, most overcrowded wards, or dated 1n an adj g public
assistance mstitution

The familar pattern was being repeated sn the municipal hospitals, in that acute
cases were beginning to displace the elderly and chronie sich In farrness it must be
said that 1 the mumeipal hospitals, although the wards were grossly overcrowded
and the staff few 1n number, clderly patients were well cared for and the general
standard of nursing attention was high
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DEVELOPMENT OF GERIATRIC UNITS

2y Long-stay annexes to provide accommodation and nursimg care for the
elderly panents found 10 be wremediable

(3 Ressdential homes for elderly persons not 1 need of nursing care But other-
wise m reed of belp (thus was panly covered by the provistons of the National
Assistance Act) .

A hospital geriatric service was & new concephion and the earfy units were
sssentially experimentad, they did not follow a set pattern, although maay hive
eventually developed afong the fines of the commttec’s repart

Units vaned 1n the seeommodation provded but one common factor was thay
nenly established unuts inhersied chrome sick wards ot hospials fifled with bedfast
Datients The first step, therefore, was the and clasaif of these
patients

“rherited™ patients in 1948

For many patients the wafls of their wards formed the boundanes of thew
Wworld, withun them they felt safe The atmosphere was kindly but pessimistic, the
Datients uacomplaining and uncritieal and both stafl and patients had aceepted
for the majonty the mevitabslity of hospitahzation for the rest of thew hves
Farly attermpts at thore active and of rehab were mes,

;’:f t;nly m(l: suspion, but often with opposition To disturb these noot old
S R .
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drawn between the sick elderly, the responsibility of the hospital service, and the
aged 1n need of care and attention, the responsibility of the welfire authorities
No longer should elderly paticnts need to be kept mndefimtely tn hosprtal simply
because they were homeless Previously the aged sick, and the so called able-
bodied and infirm elderly, were housed 1n one institution There was httle -
centive for patients or stafT to strive for recovery

Under these two Acts, the ownership of the former Poor Law establishments was
decided on ““a main user™ basis Institutions accommodating more sick than non-
sick passed to the Mimstry of Health, other mstitutions, where the non-sick
predomtnated, remained under the control and ownership of the local authority
Many had to remain *jomnt mstitutions”, the ownership and admunmstration of
which was placed 1n the hands of the principal user but both hospital and local
authority services were permitted to continue to make use of the 1nstitutions

DEVELOPMENT OF GERIATRIC UNITS
Proneer units

In one or two hosputals a great chinge in the medscal approach to the aged had
taken place For a number of years Dr Marjory Warren at the West Middlesex
Hospital had been re examiing, classifying and rehabilitating her elderly patients
She proved that many regarded as trremedible and permanently bedfast could be
restored to some degree of independence A number responded so well that she
was able to discharge them to therr homes, others who made @ more partial
recovery were placed 1 an adjoiming ambulant annexe (Warren, 1948) Early on
she made an appeal that elderly patients should not be admitted to a chronic
hospital unnl they had been examined and investigated in the wards of a general
hospital (Warren, 1943)

Simnlarly, Cosin at Orsett Lodge, Essex, during the Intter years of the war,
found that with active treatment 37 per cent of the elderly patients admutted could
be discharged and 14 per cent rendered ambulant and accommodated in long stay
annexes (Cosin, 1948)

Howell (1943) from experience gained as Medical Officer to the Royal Hospital,
Chiclsen, began to evaluate the changes found on clinical examination m the aged

The subsequent growth of a hospital geriatric scrvice owes much to the example
and advocacy of the pionecrs whose work gave a new outlook to the medical care
of the clderly

Report of Brfish Medical Association Commttee

Structure of a gerwatric department

A special commuttee of the British Medical Assocrition (1947) advocated the
gradual establishment 1n sclected hospitals of special geriatric departments under
the charge of a consultant The commuttce suggested that the geriatric depariment

rec sections
Sh((’lu)‘dG::xsl:Kc (\,{:\:25 m a general hospital where clderly patients would be mn-
vestigated, treated and rehabiitated and 1n duc course discharged either to their
own homes or other appropnite accommodation
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In acute genatric wards there 15 activily but 1t 15 activity at slower tempo than
that 1 general wards with a high proportion of young patients Elderly patients
pp: the special ar made for them and prefer the tranquility
of a ward organized for the slowing up which 1s nseparable from growing old

Long-stay wards

Figures between 1 5 and 2 0 beds per 1,000 population have been given as &
proper allocation of long-stay {chronic) beds There 15 so little knowledge of the
numbers of old people lving 1n an area, whether or not they hve alone, and
whether or not some are in need of help, that 1it1s difficult to find the evidence upon
which these figures are based Also, the need for hospital accommodation vares
1 different regrons, urban communities probably require a higher ratio than rural

However, at present, the actual ratio chosen 1s little more than a theoretical
exercisefor 1t 15 seldom over 1 per 1,000,1t may n places be as lowas 0 4 per 1,000

The eusting hospitals for the aged chronic sick, usually 1n ex-public assistance
|(nsmuhons vary from 10 beds in a willage institution to 700 or more in certain
owns

These buildings were not designed as hospitals Almost inevitably they were
architecturally dismal, the wards either long and large or too narrow, the highting
poor, side rooms and treatment rooms practically non-eustent Few had Iifis

Many improvements have been made since the hospitals became National
Health Service hospitals Decorations and lighting have been made brighter and
more cheerful and faciities such as bed pan washers, improved kitchens and treat-
::!r]l; n;oms and lifts have been installed Black beds have been abolished and
su‘; ch:d l;\y1 cream or coloured ones, bedside lockers and bed tables have been
bm\% uch has been done to improve the amemities of these buildings but the

Ings remam  As great a disadvantage as the unswitable structure 15 the local
Past reputation of these Though d ash Is and given new
names, to local people, especially the older generation, the aura of the workhouse

institution hingers o
n However, this 15 no longer so pote:
e O S yorus g potent a deterrent as 1t was

U

ch?g::clﬂn}?ldy, the Minsstry of Health has chosen to perpetuate the name
b “h?csll;nt\lals a designation which 1s dishked by patients and staff and a de
hosptls voday oes not do true justice to the work which 1s beng done 1n these

In the

equat bt‘:cx‘l: geniatric wards the numbers of men and women admutted are about

noted repmlc:l‘ly more women require long-stay accommodation This has been
1952 Gibson, 1955) and the usuat rauo

y (Adams, 1952
'S approumately 2 | Morten,
e e
long mg“}"z\:;?;l af?)? lf::aﬂ(mcs described for the acute wards are required 1n the
m
35 Wircless ang v ent must continue there In addition, amenities such

cheerfal re appreciated and day rooms should be large and
Segregation of dff
erent grads
™ one ward, confuseq ang rcsejegg patients 1s usual, incontinent, bedfast patients

another Patjerg patients, some of whom requu: b
s stull havay auire cot beds, in
better suieq on g e active b

eatment, including physiothera

" Py, are probabi;

ound floor wards In some long-stay hospnals specialized umt);
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The problem had to be tackled on admission This led to the setting up of what
have been termed *‘acute gertatrie wards® or assessment and classification units
As rccommended 1n the report of the Briish Medical Association these units
should be in, and part of, a general hospital Where this was not possible, part of
a long-stay hospatal had to be designated as an acute umt This appears to work
reasonably well when, but only when, there 15 access to the departments of a
nearby general hospital

Long-stay wards usually arc in an adjoiming building or 1n the sime hospital
building The acute and long-stay wards will be considered separately

Acute geriatric ward

A genatric department does not treat all elderly patients adnutted to hospital
and there can be no specified or proportionate number of beds in the acute ge-
ratic wards In practice, where there 1s one consultant physicinn 1n charge, 40 to
60 beds, equally divided between the sexes, has been found to be a workable umt
The unit should form part of the gencral medical department of the hospital

The turnover in the acute wards will depend to a great extent on the number of
fong-term beds available, for without adequate fong-stay accommodation the
acutc wards become blocked

It has been found that the longer an clderly patient ss 1n hospital, the greater
1s the difficulty 1n arranging cventual discharge Unnccessary delay in x-ray and
laboratory nvestigations and 1n instigating treatment must be avorded

Onc of the principles of genatne medicine 1s to keep patients in bed for the short-
est ble time This nec d1y room accommodatton To sit patients
chairs beside their beds 1s not a satsfactory aliernative Patients have group exer-
cises, occupational therapy and opportunitics for gamss and conversation i diy
rooms, all of which have therapeutic cffcct The patients who are up should hive
at least the mid-day meal sitting around a table If the table 1s some distance from
therr favourite chair the walk entailed has the advantage of being exercise with a
purposc

Charirs should have arms and should not be low nor too luxuniously sprung
Getting out of a deep, low chair 1s a very difficult task for an old person Beds should
be of three types, the ordmary hospital bed for those requining acuve nursing
one or twa cot beds for restless patients, seldom required after the first few nights
ard low beds for those patients who are to be encouraged to get up unuded
Baths should be set low

Wall rails and wall handles n toilets are useful simtary chairs essential A
sscake walk™ with hand rails 1s most helpfut for early walking exercises because
1t allows walking practice i the ward without necessitating repeated journeys to
the physiotherapy department

Nursing of clderly patients 1s always heavy work, therefore the geritric wards
should be given prionty for all apphiances such as bed pan washers and bith
trolleys, which make nursing less arduous

1t has been said that segregation sobs elderly patsents of the stimulus guned
from mixing with younger persons, but this 1s not bornc out by the desire almost
always expressed, 1f readmutted, to return to the geritric ward where they were

treated previously
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PLACE OF A GERIATRIC UNIT IN A GENERAL HOSPITAL

particular from the National Corporation for the Care of Old Peaple and the
kang Edward s Hospital Fund One home, used mainly for the temporarily infirm
has been described by Howelt (1951), the results of another, a dual purpose homc';
canng both for the * supervised convalescents” and the “feml ambulnts
were reported by Adams (1954)

These expenmental homes have proved thew worth, but the problem of caring
for the steadily mereasing number of aged persons in these categories must event-
vallybecome the responsibility eather of regional hospital boards or ocal authorities
and as these old people do not require skilled nursing this responsibility will
probably fall on local authorities

SENILE CONFUSION AND MENTAL INFIRMITY

This 15 one of the great problems confronting the hospital service There 1s general
agreement that elderfy patients suffering from mental infirmity should seldom have
to be certified under the Lunacy Act Mental infirmity vanes from mild, often
nocturnal, confl o extreme and even violence Between
these ranges there 15 a very large group of elderly people suffering what has been
called, though wrongly, sentity The spell of menta! aberration may be compara-
tively brief, though episodes of conf) and are

Namstry of Health recommendations

In‘a Munistry of Health Circutar (1950) w was recammendad thas ehonce

Uit lie "
20 0f the 1nmam A~ s " patients would not be detained under Sectin
found 10

hospitals

.
nrenanad

Mdauy otd persons quickd:
ly respond ta psychmat:
be o treatment a;
cared for by relauves Others do not Tequire continued lrmt"d o e
continuous supervision, for these i

A but merel;
required cases * half way houses” Y

* would seem to be
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HOSPITAL CARE OF THE LLDERLY

for the treatment of hemiplegia, or cases of arthntis have been developed
In others the ambulant and “*near ambulant™ cases are accommodated 1n separate
annexes  Patients with behaviour problems and those of sentle dementia are
segregated

Occupatignal therapy shauld be warlable m every ward,

Visitors

The magonity of elderly patients when first admatted to hospital, that 1s to the
acute ward, have regular visitors Relatives rally around, neighbours come 1 to
see them and clergymen call, flowers are brought, other comforts are given and the
patients often revel m the reerudescence of friendliness which their ad to
hospital hasevohed  Fowever, as time passes, especially when they are transferred
to the long-stay hospital, the visits tend Lo beconte more widely spaced and the
visutors fewer. A few have no visttors and thetrs 1sa tragie phight Much can be done
1n these ¢1ses by voluntary visitors from the local Old Peaple’s Welfare Commuttee,
a church, or the League of Friends It is particularly helpful if the visitor whe
has become a friend of an elderly patient will continue to visit that patient on return
home This gives a sense of continuity of interest which 1s very important 1o the
clderly person tn the lang-stay wards, especrally those where pattents are badfast,
but mentally alert, nothg gwves greater pleasure than visits from young people
It hs been possible to arrange 10 some hospitais for youth organtzations, Scouts,
Girl Guides, boys” and giris” clubs, o darrange a rota of visitors

The Yong-stay hospital should never become entirely chronie Selection of eases
10 8N actte unt inevitably leads to more and more irremedsable cases and fewer of
short-term illness, being transferred  Even so, some cases will respond ta prolonged
treatment and the fong-stay hosprtal should have 3 proportion of discharges as
well as the mevitable hugh pereentage of deaths

Hallwway aecommodation

Many elderly patients make only a partial recovery from the dlness wiich ted
to admussion to hospital and are left so intirme that they ennot be cared for satis-
factorily 1 Local Authorty Part IIT accommod tion as at present orgamzed and
staflfed This group was well deseribed i the Annual Report of the Niuonat
Corporation for the Care of Old People (1949)
There 15 a categary of old people which 1s the responsibiity, apparently of na one,
those 1n 1t are on the border line between health and sichness being testher fit enaugh
since they my need days 1 bed, to look after themselses or to Ive in a Home for the
able-bodied, nor yet sich enough to need hospial treatment There appeirs to be an
admmstratise g3p between the Nanonal Health Service Actand the N tion) Assistance
Act
There also ts a category of ¢lderly patients winch would bencht from a spell n
home betwixt hospital and hostel before bemng discharged, a home which wauld
gne more speciabized treatment than a comalescent home

The two categories, duering tn that one has a permanent, the othera temporary
need of alter hosptal care, are often grouped together tn “half-way houses
Numbers of these “haif-nay houses™ have been set up in cogyunclion with hospiat
geriatric umis and have recened constderable support from voleniary bodies, m
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particular from the National Corporation for the Care of Old People and the
King Edward s Hospital Fund One home used manly fos the temporanly infirm
has been described by Howell (1951) the results of another, a dual purpose home
tanng both for the supervised convalescents * and the * frail ambulants®
wert reported by Adams (1954)

These expenmentat homes have proved their worth but the problem of canng
for the steadily increasing number of aged persons 1n these calegories must event-
ually become the responsibility exther of regtanal hospital boards orlocal auvhonties
and s these old people do not requise skilfed nursing this responsibibity will
probably fall on local authorties

SENILE CONFUSION AND MENTAL INFIRMITY
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HOSPITAL CARE OF THE ELDERLY

treat an ever-increastng proportion of aged patients The high tnaidence of fracture
of neck of femur forms a special geriatric problem in the orthopaedic wards

Acute genatric wards are usually part of the medical department and where
emergencies are accepted into these wards in addition to warting list cases all types
of medical ilinesses are found Many condimons previously regarded as discases
of younger age groups, such as peptic ulcer and rheumatoid arthritss, scem to be
becomung mcreasingly common i the over-seventies However, two diagnostic
groups preponderate, cardiovascular disease and discase of the central acrvous
system, in particular cerebro-vascuiar lesions

An teresting comparison between admmssions over the age of 60 years to
the (a) Geratric umits, and (b) other wards of a gencral hospital 1s illustrated
by Fig 59

Long-stay geriatric wards accept cases from all acute wards, including the acute
geriatric wards If there are not enough long-stay beds, the acute wards soon
become blocked with elderly irremediable, and long-term treatment, cases

The genatnic unit 1s called upon to find switable long-stay accommodation for
surgreal as well as medical cases The genatric team should also be avadable to
advise about problems arising on discharge of elderly patients from any department
of the hospital

STAFF OF A GERIATRIC UNIT

Scmer medical staff
Quer sixty genatric ungts have been cstablished and n the majority a consultant
physician has been placed in charge In certamn of the larger units there 15 more
thant onc physiciin, m others, usually chronic hospitals, whnch have been rede-
signated genatric units, a medical officer of less than consultant grade has been
appornted 1t (s to be hoped that this policy will not be adopted generally because
1t suggests that the clderly do not require the same high standard of medical care
as other patients

In some arcas the physician has been given the title of geriatrician As genatnics
is 2 branch of general medicine and not a separate chinical specialty this tile 1s
not generally acceptable

The phystctan 1n charge has to devote considerable ume to the orgimzation of
the hospital care of the elderly as well as to the practice of general medrcine.
Of particular importance 1s the close haison with the officers of the local authonty
and of voluntary organizations Obviously, 1t 1s more convenient for one physicin
to undertahe the ergamzational part of the work even though he 55 not engaged
solely i the practice of gerratric medicine

The geratric physieian usually has charge of acute beds and of & constderable
number of long-stay beds In some hospitals responsibihity for the lopg-stay beds
1s shared among the gencral physicians Recently an appointment of a geriiric
consultant has been made jointly between a local authonty and a regronal hospital
board In this appotntment he has responstbility both for clderly patients in
hosputal and for the old people 1n local authority accommedation t 1s hoped that
Ahis joint appontment may solve many of the difliculties which commonly occur,
and that the physician will be able closcly to co-ordmate the hospital and the
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HOSPITAL CARE OF THE ELDERLY

Other medical staffl
General practitioner chmical assistants

These have been appomnted to many genatric umits and, apart from the fact that
1t 1s very difficult for them to cover emergency ad these app
have been most successful Where units are smalt and scattered the day-to-day
care of the patients has to be undertaken by general practitioners, but a consultant
should always be available and should visit regularly

Juntor medical staff

At first 1t was not casy to obtain house officers for genatnic umits, especially
if a Jarge number of long-term cases was included However, recently there has
been more competition for these posts and this 1s not surprising because the
tramning obtained 1n a geratric unit, and n long-stay wards, 1s myaluable erther
to the future consultant physician or to the doctor who ntends to enter general
practice

Nursing stafl

Acute wards —The acute wards should have the same complement of tranud
and student nurses as the other general wards It 1s important for student nurses
to gam experience of the methods and nursing techniques used 1n geriatric wards
As clderly patients on the whole require more help, especrally those n the first
stages of ambulation, 1t 1s useful to supplement the nursing staff with orderhes,
a kindly helping arm need not belong to a trained nurse or a nurse i traming
In many places the genatnic wards are sull regarded as *‘chrome wards™ This 1s
wrong because these wards are turnmg over at almost the same rate as generil
medical wards  An acute genatnic ward of 25 beds, plus adequate long stay
accommodation should be able to treat 300 patients a year

It 1s sard that these wards are diflicult to staff but, once a sister has taken charge
of an acute gernatric ward, she usually hikes the work and becomes enthusiastic
about her elderly patients

In a ward where the sister 1s enthusiastic, the juntor nurses respond There are
few branches of nursing which call for greater nursing skill or where the resulls
can be so satisfying

Long-stay wards —It ts essential in a long stay hospital to have a suflicient
number of tramed nurses In effect, this means a ward sister for not more than
thirty patients, with reliefs of traned staff Under her there should be a number of
State-enrolled assistant nurses and ward orderhes Male charge nurses have
charge of many male wards The work 1s heavy and has not the glamour of a
ward tn an acute hospital Accordingly, fong-stay hospitals expenience constderable
difficulty in obtaining the requisite nursing personnel This 1s true also of acute
general hospitals in many provincial tow ns and onc unfortunte recent deselopment
1s that deute hospitals are beginming to attract assistant nurses 1o augment their
depleted nursing stafls, thus denuding the long-stay hospitals of the services of
State-cnrolied assistant nurses Without part-time aurses many long sty hospitah
would have to close down Also, part-ime nurses with home or other interests
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PHYSIOTHERAPY AND OCCUPATIONAY, THERARY

1n addition to their hospital duties are more 1ikely to enjoy working with elderly
fong term patents than a nurse whose hfe centres m the hospital

Inconunence 18 one of the heaviest burdens of nursing, but 1t 1s not nearly so
prevalent as 1t was ten years ago Much of the incontinence of the past was due to
msmanagement and to the fact that so many patients were allowed to become
bedfast and disinterested

There1s an art a3 well as skall in nursing long term patients ‘Whether the patients
are cheerfut or Iethargie, co op , or nosy and bl depends very much
on the attude and abihity of therr nurses Bed sores are rare 1n chronic hospitals
and thus 15 a tribute to the standard of nursing

I many Jong stay hospitals assistant purse traiming schools have been estabhished
but students, 1n the hoped for numbers, are not matenializing

Heospital almener

A genatric untt cannot function without an almoner Whenever posstble, 1t
152 good policy for the almoner to make out a brief social history for each patent
on adrsssion By so domng she has early contact with both patients and relauves
and can reassure them that the hosputal will not * cast out” the elderly patients
Yefore smtable arrangements have been made The social lustory should include a
report fro a health visttor or notes of a domethiary visit patd by 3 member of the
genatnic team giving an of the d ‘These reports are as
important 35 the medical history and 1f avalable soon after admission enable the
physician to study the case 1n 1s entirety
m!\;li :;S;n::l:l that the almoner 15 kept 1nformed of the patient’s progress This
o frcquenfd Y the almoner accompanying the consultant on his ward round or
dhchagd v;s‘f:ussmn about each case When the time comes for the patient to be
cimot e et C‘;\és arrangements may have to be made and these arrangements
Toun of applion in a day Home nursing or home helps may be needed, the
Oftent 1 useru‘c‘es arranged, or help {rom friends and neighbours orgamzed
sondimon on dxsc::ﬁ;: :‘h”%lz;a(l; e e Patent
P S et i i e

PHYSIOTHERAPY AND OCCUPATIONAL THERAPY
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" Old people often live 1n old houses with steep and dilficult stars, the return
home can be made safer by practising stair cimbing before discharge from hospital

Occupational therapy 1s as essential as physiotherapy Apart from the presenting
illness which led to admisston to hospital many elderly patients have bzen lning
rather sedentary and disinterested lives When, under the direction of an occupa-
tional therapist, they make something, confidence 1s restored and pride n the
fimshed article 1s out of all proportion to the skill exhibited n 1ts making

The occupational therapist, dealing with the elderly should be fully conversant
with the gadgets which are now on the market to help the paralysed and suff-
hmbed Return to the kichen sink and cooher will be facilitated by trating in
a “gadget fitted” hitchen attached to the occupational therapy department

For the incurable and bedfast patients also the occupational therapist can do
much to provide an escape from boredom and from fear of what mevitably les
ahead

Chiropedy

Many old persons admtted to hospital are badly mm need of chiropody wlnuch
should be given under medical supervision

Specch therapy

The scrvices of a speech therapist are at ttmes required, especally for cases
of cerebral thrombosis with initial aphasta, followed by partial recovery of specch

ORGANIZATION OF A HOSPITAL GERIATRIC SLRVICE

Waiting st
There are not enough hospital beds, so a watting hist 1s unavoidable The length
of the Iist and time of wating vary considerably, nor do these two factors indicale
the cfficiency of the local genatric service In some arcas there 1s a very small
waiting Dist, not because the hospitals can accept all patients referred, but because
there 15 50 little chance of obtaining admrssion for other than emergencies, general
practisoners no longer request admission for clderly patients

What mught be termed an annual “medico-social eprdemuc’ starts in January
of each year and waiting lists grow rapidly  Old people are casily defeated by severe
frost and snow, they take to their beds, food and fue! run out and within a week
they have devcloped broncho-pneumonit or tn other ways have detertorated so
greatly that they become **hosputal cases™* There 1s no reserye of hospstal beds and
the increased demand occurs at the time when hospital staffs arc depleted because
of 1llness I help could be obtatned at home, speedily and when needed, many of
these old people would not require hospital treatment

Admusston from a geniatric waiting hst cannot be i date sequence, both medical
and soctological conditions have to be considered 1n estimating urgency or prionly
The necessary information can be obtained by a medical member of the genatric
unnt, wsually accompamied by an almoner or social worker, vissting the paticnt at
home Information m1y also be obtained by notifying the Medical Officer of
Health of the names on the waing biss and requesting social reports from health
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wistors Perhaps the simplest method of all of obtaining mnformation about
prionity 15 direct telephone communication between the general practiioner and
the physician to the geriatnc umit

The warting st for elderly women 15 usually longer than that for men One
reason for this 15 that old women linger longer in hospital and there 1s a greater
demand for long stay beds for females There must, however, be other factors
wsalved, factors which are not at present fully understood (Gtbson, 1955)

It1s most important to review and check the names on the genatne wating hst
2 frequent wntervals for changes 1n the condition of elderly patients happen with
dramane suddenness

Domiciliary visitg

These are made with the purpose of assessing prionty of admission on medico-
social grounds and are not 1o be confused with d Y 1 1! d
by 2 general practitioner

The practice of home viating was started by Brooke at St Helier Hospatal,
Carshalton, and results obtamed 1n other areas have been reported by vanous
aiulshws (Amulree, and fus colleagues, 1951, Exton-Snuth, 1952, Greenwood,
952, Howell, 1954) From figures gven, approumately 80 per cent of patients

wisited required admission to hos
pital, of these 20 per cent to 40 per cent were 1n
need of immedsate hospital treatment " 7

Genatrie out Ppatients

ng::r;ilenc ;ul patient sessions serve three very useful purposes, as follow-up,
Ohen u::n consultative clintes The aimoner must attend these sessions

will make lt;: 1 sgmc doubt whether elderly patients, especially those lving alone,

grace on discharge from hospital Only by bringing them back for a

have been satufactonily mot d 1f the medical and social difficulties

' for \vllnch something can be done, or 1t may be
soc;
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Temporary dation in hospital
Many elderly invalids arc cared for at home by relatives or fiends From time
to ime a domestic crisis occurs, a daughter may be awaiting confinement, there may
be illness in the family, or the younger members may be much in need of a holiday.
If the elderly snvalid can be adnutted to hospital during these times it 1s a great
boon to the relatnes Many genatric units reserve some beds during the summer
months for temporary holiday accommodation.

This service 15 an example of the partnership envisaged by Sheldon (1954)

* the two partners, private domestic life on the one hand and the services provided
by the community on the other Between them they have to carry the total domestic
burden of old age, including that of sichness ™

CONCLUSION

The sulphonamides and the antibiotics have virtually revolutionized the treatment
of the common nfections 1n the elderly but technical cure alone 1s seldom suflicient
when dealing with aged patients, environmental, economic and domestic factors
have to be given equal attention Prolonged survival may 1n fact accentuate socal
difficulies These frequently prevent or delay the discharge of elderly patients
from hospital although actual treatment has been completed

Hospital admustration faced with the problem of ever ncreasing numbers of
clderly patients accumulating in general hospitals turned to geratric medicine for
help and geriatric units have been established 1n many regions

This policy has given nise to considerable controversy, some members of the
medical profession, basing criticism mainly on acadermc arguments, opposed the
development of genatric medicine In spite of this, over sixty geratric umts have
now been established, a rapid and remarkable expanston withmn a few years

It 1s 1mpossible to constder the modern hospital care of the clderly in terms
other than those of the development of geriatric medicine

Even with an eflicient genatric service, many problems remain Waiting hists are
long and still growing in some arcas Hospitals complam that old people, no
longer 10 nced of hospital treatment, cannot be discharged because of lack of
suttable alternative accommodation Local authority homes in certain dstricts have
a large number of bedfast and 1ll old people who should be in hospital, but hospital
beds cannot be found for them Both hospitals and local authorities are gravely
perturbed about the increase in numbers of the infirm and frail aged

All these difficulues anise from one cause, the (i y of total
dation, hospital, half-way and local authorny **part U1

Old people prefer to live 1n thewr own homes and the expanston of home services
will make this possible for many more Nevertheless, a ume comes when, for
many, constant care and help 1s required which cannot casily be given 1n private
houses Few wish to spend therr Inst years in a hospstal Hostels can be good
“'substitute homes”", hospitals cannot Therefore it would seem that the immediate
need 1s for a great and rapd cxy of hostel i} fuding specra)
provision for the very frul Only when this additional accommodation becomes
available will 1t be possible to determine whether or not more hospital beds for the

aged are required.
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CHAPTER 16

PROBLEMS IN THE HOME CARE OF THE ELDERLY
J H SueLboN

THE home life of old people occupies a posiron of primary importance tn the
care of old age, for there 1s general agreement that 1t 1s 1n the interests both of
the old people themselves and of the community that as many as possible should
be enabled to spend thewr last years at home rather than m an mstitution With
the prospectnne nse mm the proportion of old people 1n the population over the
next twenty years, a failure to achieve this object could have the widest repercus-
stons on soctety, since 1t might entail either a great increase n the provistons for
stitutional care, or a severe compentition with the younger gencration for the
hospital accommodtion actually available

From the medical standpont, the home care of the aged falls virtually entirely
within the ambit of the general practitioner Hc does not need to be told that,
when the focus 15 transferred to the domestic sphere, the techmcal measures of
treatment and rehabihtation, which mesitably loom so large m hospital, become
only a part of a much wider social problem The fundimental asset in their domi-
ciliary care 1s that the old people are in their natural habitat, that in general
they value their independence abosc almost all else, and aré prepared to make the
best of their physical disabilities 1n order to preserve it Itis not without significance
that i the recent Sheffield survey the subjects tended to rate their own state of
health better than did the examining physieian, and mn fact the number of old
people who regarded themselves as fit was more than twice as large as those con-
sidered to be fit by the physician (Hobson and Pemberton, 1955) Tius 1s all to
the good, and confirms the greater vigour and mental determunation of those old
people who can continue to Ine in their natural surroundings It 15 not to be
doubted that 1n the final sum, therr own opunustic estimate of therr health contri-
butes to 1ts mantcnance This is borne out by the astomshing retention of
unrestnicted mobility by old people Ining at home, which was found m both the
Sheflicld and Wolverhampton surveys (Hobson and Pemberton, 1955, Sheldon
1948) (See Table XXXIV)

TADBLE \\\DND
MOBILITY AND ASSESSMENT OF Firness

Unrestricted Self assessment Phystctan s

Surier mobidiry ar fit assesyment
(Pcrcent ) {Per cent ) ne f

(Per cent
Sheflicld (Men) - - 2 61 4 26 2
Wolverhampton (Men)  — 00 25 4
Shefficld (Women) - - 49 a”7 20
W\ olverhampton (W omen) - 63 5 94
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The assessment of the Sheffield subjects was made after a medscal examation,
{hat of the Wolverhampton subjects as the result of an interview only Not only
15 there a general concordance of the results, but in both surveys there 1s the most
strilng p between the p showing unrestricted mobility and
the percentage assessed fit by the physictan The Sheffield survey reveals, on the
other hand a close approwmation between the self-assessment of fitness and the
capactty for free movement This 1s a fact of outstanding importance Not only
does it confirm the statement already made as to the general vigour of old people
Iming a natural Life, but 1t would secem to have a further corollary If the object
of geriatnics 15 to add ife to years rather than c
unwise to nsk disturbing this desirable state
satrogemic 11l health that could result from a |
eamnation

MEDICAL PROBLEMS OF OLD PEOPLE AT HOME

‘:‘P:li {r'oln _lhe cases \V‘I\h mental disturbance, the medical problems of old
- . ' 7 ° twe powers of movement
e only capable of hnited
Table XXXV There are

ample, there 1s a gre
:‘;::"‘32; of men confined to the home 1 Wolver F than 1n Shemeld
mlm:“]:c:]mmc 1s true for women, which 15 yet another mstance of the fasci-
T ben m“nvall;:auons which are of such importance 1n all studies of old age
e sccmss[o cb madence of 1ll health was greater age for age amongst women,
et of the ¢ an mvanable finding 1n old age The table illuminates the
of beslth mo:mes,t]xc care of old people, that 15, the importance of the retention
without howeser ¢ Whos: capacity for free movement has begun to contract,
Those depmum’;“ ing the ultimate stages of confinement to home or bed
1xt bao}, fom health due to conditions already fully described in the

s of medicine will not
e pothe aine a lzedcgcah with here, attention will te confined to

TABLE XX1V
Mepicar. Probtews of OLo Prosie AT Home
5 C
unes Bedrden e | e
SFn o (Per cent ) (Per cent ) (Per cent )
Hofverham — -
IPon (A, - ¢
elield Womeny ) < - 70 i3
whampion omeny _ 2 e s
240
Viloe apd
Tesponsibiits
s dean y of the general practitioner

e 1o sty
without the gencea] ;::z la{;am that the home care of the aged would be impossible
ttioner, and that as well as placingaspecral responsibility
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CHAPTER 16

PROBLEMS IN THE HOME CARE OF THE FLDERLY
J. H Surroon

Tie home Lfe of old people ocvupies & potion of priman importance 1 the
care of old age, for there 1v general agreement that 1t 1~ i the mterests both of
the old people themselves and of the commumity that &~ many as powwble should
be enabled to spend thar st yeans at home rather than in an intitution With
the prospectine rise in the proportion ot old people i the populition ower the
naxt twenty years, a falure 1o achieve this obyect could have the widest repercun-
<10NS On soCiely, sinee it nught entul either @ gre it incretse in the provivons for
nstitutional care, OF 2 severe compention with the younger generation for the
hospital accommed wnen actmlly avalable

From the medreal standpoint, the home care of the aged falls virtuidh entireh
within the ambut of the general practiioner He does not need to be told that,
when the focus » transferred 1o the domestie sphere, the techmical meaunes of
treatment and rehatalitation, which mevitabhy loom <o Tirge m hospatal, become
onh a part of a much wider <ocial problem The fundamental asset i thar dome-
aliiny care w that the ofd peeple are 1 thair natural habatat, that i general
they value their independencs above almost all ¢l and aré prepared to make the
bat of their phvae il disatilities tn order 1o presenve 1t 1t 1s not wathout signihcance
that in the recent Shefheld survey the subyects tended 1o rate thair onn state of
health better than did the examuning phwvaciin, and in fict the number of old
people who regarded themselves as it w s more than twace as large as those con-
dered to be it by the phvaaan (Hobson and Pemberton, 1935) Thi 1 all to
the good and contirms the greater vigour and mentil deternunation of thowe old
people who ¢n continue to e n tharr natural surroundings 1t s not 1o be
doubted that in the hmal sum thetr own optimnhic estimate of therr health contn-
butes to 1v munteninee This v borme out by the astonnhing retention of
unretncted mobthtn by old people buang at home which w i tound i both the
Sheticld and Wolverhampton survews (Hobtwon and Pemberton 1955 Sheldon

1943} (Sex Table \N\\IVY
TABLE \\\IV

MorM AND AarawnT - Firves

Urrears 1ad | Selt wesesorerr | Phvaonn e

Surver o In as #r R
(Fer centy (Per cerr) es pr

Fer conr v
e — - a T T a
Sheflield (Men) - 12 QU o3
Woherhampton (\Mend - - Y —. 1: 3
Shetteld (Wonxn) - 1 a¢ * s

W ohverhampton (W \‘"’*“‘ - & -




MEDICAL PROBLEMS OF OLD PEOPLE AT HOME

beds for others whose medical needs may be greater From the powt of view of
the practitioner, the problem 15 usually that of obtatning admission to hospital
There 15 often an tnewitable delay, and during this period the practihioner may
need to obtain help from the domestie, nursing, and home help services provided
by the local authonities The difficulty here 15 the scarcity of home helps and
competinon with other needs for ther assistance (such as matermty) and the
pressure of other work on the Distiet Nurses A method that may be used 1
cases of extreme duficulty 15 to make use of Section 47 of the National Assistance
Act, 1948, 1n which a procedure 1s laid down whereby the court 1s empowered on a
certificate of the Medical Officer of Health, to order the removal 1o hospial
of persons who (3} Ase suffesing from grave chronie disease or, being aged, infirm,
or physteally mcapacitated, are living in insamitary conditions, and (b) are unable
1o devote to themselves, and are not recesving from other persons, proper care and
atiention This method should only be used as a last resort and 15 1n fact rarely used
The health of persons lving alone 1s lable to be prejudiced by loneliness and by
the stram of d work, including the p. of adeq meals These
peaple freq need d )} as by home helps, vising, and the
provision of meals in order to prevent a total breakdown of health The sem:
1solates often present a brgger practical problem than the 1solate, for 1n sliness they
have not the same prima facie claim for hospital accommodation, though the
real need may be a5 great The essence of their problem s that both the old people,
whether husband and wife, two sisters, two retired friends, have need of each other
merely for the of independent d hfe Therefore, illness m one
parter rases nevitable difficulites If the sliness be so severe as to necessitate
hospital trcatment, the old person may be extremely reluctant to be moved, and
1he 15 willing arrangements may be necessary for the remaining partner, which
ate always dfficwlt Temporary admission to hospital 1s occasionally possible, or
the Welfare Officer may be able to provide temporary ameammndat ~e = 1

1f nenher source of help 1s available then al

need (o be deployed A simlar Gfficulty ans

stands an excellent chance of relief by one «

such as an orthopaedic operation for a defo

[ MC::M of the home circumstances and

cover dunmy,

ment may 4 ll}e abse‘;:cullr‘\‘:‘gislkla\ even th ofthen » 1biusdt U1 InMediate treat-

hold Af
Which 15 apt 1o present the praciiioner with enamnt + = urther difficulty

3w ouupiit it DO Tt
Nursing and domesne assistance from famly
A second difficulty which ofien faces the
practitioner 1s th:
?::;1(: nursing and domestic assistance from the farmly of thei:lgf;:’s‘:;xm)nig ad:
E ! ;:‘:: o “yggcsl that fanuly feeling is not what 3t was, but this 15 an unp ety
bﬁ: (;dc“czx; |:: ‘\rncti\l:,cdx:lh\:\:;::;m bccef old p:op]e who Taid an unconsznc:rsus:brl{
s been much greater than thos
o o e who could e
nd lhc)?s y und ly 100k too much




PROBLEMS IN THE HOME CARE OF THE ELDERLY

on his shoulders, 1t provides him with opportumties for advancing our knowledge
of the total natural history of the ageing process that are dented to those whose
work 1s confined to an institution Not only 1s he in contact with fit old people and
with those whose disabilities do not require nstitutional care or nvestigation,
but he alone 1 the medical profession 1s 1n immedate contact wath the whole
social nexus of his patients To base far-reaching conclusions on those of the
aged who are under nstitutional care suffers from the same defective focus as
would a study of the natural history of the hippopotamus that was himited to those
individuals which happened to be confined 1n zoos The responsibility of the general
practitioner 1s not confined to the merc care of his older patients, he has here a
field of research peculiarly his own, for by his contact with individuals throughout
their life he has unique opportumtics for those longttudmnal studies of the ageing
process, 1n which we are so lacking

Social factors influencing medrcal care at heme
Isolates and senu-tsolates
Three factors n the social background of older people are apt to influence
their medical care at home The first 1s the problem of the 1solate, the old person
who lives entirely alone without effective human contacts with either relatives or
friends There 15 an astonishing local varation 1a their mcidence, but over the
country as a whole 1t has been estimated that they form nearly one-fifth of the old-
age population They are likely to increase, for one cause of the ncreased pro-
portion of old people 1n the population 1s the fall n the birth rate over the last
seventy years Thus means that there are fewer children available to help the old
people, and indeed 1t has been estimated (Titmuss, 1955) that as much as 25 per
cent of the old people at the present time are without chuldren Attached to this
group are the semi 1solates, those old people living together mn a state of mfirmity
which only allows them to mamntain their independence by a umted cffort, which
breaks down 1n the presence of 1llness 1n one These two catcgores, the 1solates
and the sem-solates, tend to provide both the general practittoner and the com-
mumty with their biggest problems in the care of old pcople
So far as the 1solate 15 conccrned, a frequent situation 3s that presented by the
old person living alone who 1s not 11! enough to need admission to hospital, but
nevertheless requires supervision The attention of the practittoner 1s often called
to these individuals either by neighbours or sometimes by the Welfare Officer,
and they may then need routine visiting for social rather than medical rcasons
When they are actually 1ll and treatment 1s of a kind that can be carried out at
home, a difficulty 1s apt to arise over the supply of drugs, for there 1s no onc clse1n
the house to check what they are domg, and their own memory and powers of
attention may not be trustworthy Presented with a supply of tablets there may be
an equal chance of therr taking them all at once or not taking them at all, and
wherever 1t 15 posstble 1t 1s probably best to treat them by injection When the
N toe e the problem of their admis-
ymmunity who are competng
1al importance 1n that their
and retention 1n hospital 1s likely to be determined by social rather
ble reper on the availability of these
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IMPORTANT ASPECTS OF HEALTH

proportions of senile cataract were almest the same 1 both mer; and o\;/&mce:
indicates that occupational factors had mot been of actiological 1mx rlx
Cataract was a comumon and important cause of loss of vision Casc; awai 1:ng
operation should be dealt with as quickly as possible as we have seen the marke
i v et 4

cause of loss of viston

Heanng

By the age of 80, two-thirds of old people of both sexes suffer from a decline in
auditory acuity, due to the well known loss of hearing for Tugh tones Most old
people can obtain help froms a hearng aid but 1n many cases they do not work
them properly and then unnecessanly abandon them They should be encouraged
to persist and to visit the special hearing aid centres again when advisable, for
deafness of any degree often has unfortunate psychological effects causing many
old people to retreat mlo an unnecessary social lonehness

Fret

The care of the fect of gld people 15 a matter of the utmost smportance, for
panful feet are an unduly common reason for limutation of free movement, and
h

the fi of the complamt 15 a chall to p d In the recent
m the hst of reasons for disamhiy

Sheffield survey pmnful feer ranked fourth
(Hobson and Pemberton, 1955) There ate twa mam types as follows

() Neglected feet, with uncut nails rartous callosities and corns —There ts no
doubt as to the boon that chiropody confers on these individuals, and endeavours
should always be made to provide 1t for old people at home, when necessary
Tt1s however, not yet available as a service under the National Health Scheme,
but 1n many places special arrangements are made for 1t erther through the welfare
senvices or the voluntary bodies There 1s, however, one aspect of unhimited
chiropody which 1t 1s deswrable to stress, 1t 15 by no means without danger in
ald people who are diabeties or who have advanced artenmal disease 1 the
extremities and in these cases 1t should only be used under stnict medieal
supervision

() Deformed feet —These ovcur more frequently in women and are merely the
carry over o old age of defonmities which have been present n earler years
These people should be encouraged to seek. arthopaedic advice, not only from the

pont of view of possible surpical help, but also as to the b
, est 1.
therr particular case Adequate feet denve an adde Yoo of shoe for

d
of old people 1o tumble smportance from the hability
Diet

Onc consolation of old age 1s that thou,
gh other passions wane the
z{:;;\:“,‘mst:m ;n: old people fn;oy their food particularly the vareu‘:ltjnocz“\\;:;
uch as do younget people There is rarely need 1o 1nt
of old people at home but there are three types of case whzrlcnn:::; :’c“:cg;e ot
ji ssary
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for granted the burden of sweated-labour born tn silence by these unfortunates
Other social changes, particularly the greater mobility of the population, the
scattering of families by new housing, and the growing employment of women in
industry have tended to make 1t more difficult for the famuly and the good neighbour
to make the contribution they used to The result 1s a greater call on the various
domiciliary services, as well as for hospital treatment for conditions that in the old
days would have been managed at home

Housing

A third difficulty 15 that of unsuitable houstng All enquiries have shown that
old people dislike leaving accommodation to which they have become accustomed
over the years, and 1n consequcnce many of them are living m houses that are
structurally unswmitable for the nursing of illness and are often unnecessanly
inconvenient and laborious for efficient domestic service

IMPORTANT ASPECTS OF HEALTH

The first objective 1n the care of old people at home must lie 1n the preseryition
of their health and useful activity While the progress of the years entails a dechne
1n the functional efficiency of the body for which at the moment nothing can be
done, there are certaun aspects of health, attention to wiich may bring considerable
improvement 1n old person's vigour They arc particularly important in that their
neglect may affect the capacity to lead a useful Iife, with resultant effects on the
mdividual s mental state The preservation of effictent sight and hearing and atten-
tion to the feet are among the more 1mportant of thesc

Vision

The vast majonty of old pcople require to use spectacles for close work Prior
to the mtroduction of the Health Service at least one-third were making use of
glasses that were either incflective or harmful Although there has since been an
enormous improvement 1n this respect, there are still many old people who cither
do not hnow of the facilutes that arc avalable or are too consenvative to mihe
use of them [t 1s of the utmost importance to urge them fo provide themselves
with adequate spectacles, for in old age visual information comes to hne an
ncreasing importance, and good sight may make all the difference to the capacily
to lead a usefut ife Old people are more sensiive than the young to madequate
)lymination, and 1t 1s often of importance to advise on the hghting of a restdence,
particularly 1n view of the hability of the aged to tumble Although at the moment
a charge 1s made for spectncles, relef in cases of hardship should be sought from
the National Assistance Board

Causes of falure of yiston —In addition to presbyopra there are two other
common causes of fatlure of vistonin old age (1) Cataract, and (2) senile degenera-
tron of the macula Hobson and Pemberton (1955) found in the Shefeld survey
that the percentages of men and women suflcring from senile cataract were 16+5
and 14 7 respectively Some of the men had been employed 1n occupations which
\nvolved frequent exposurc to heat and infra red radiations The fact that the
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us prevention  Except where for other teasons 1t 1s impossible 1t 15 always
adwisable to let the old person out of bed to empty us bowels, and for this purpose
a commode 15 very useful These are not always easy to obtamn, but can sometimes
be obtamned on loan from the Brtish Red Cross or the local Welfare Officer 1
1t 1s essential for the old person to remain inmobilized suppositories may be all
that 15 needed or a preparation of senna It 15 worth remembenng that many old
people take Codewne 1 one form or another for the relief of vanous pams and
that this can cause constipation which may easily produce faecal 1mpaction 1n
the presence of sudden immobibzation A regular visit by the District Nurse with
a peniodic enema say once a forimght may prove useful

Further dangers of prolonged immobulization e in the well known complication

of hypostatic congestion of the lungs n the fact that osteoporosis 1s an evitable
consequence of disuse of the hanee and that thare PR
avariety

m bed

much 2s may be posuble under the particular circumstances concerned The
relatives often object to early mobilization In some cases this may be because
1t1s much easier to manage an aged relative 1n bed than to have them moving about
when thetr balance may be precanous and they cannot safely be left, but 1n other
cases early mobilization 1s apt to be looked on as a heartless and unsympathetic
procedure There are also special problems i the case of the semn 1solate An
3ged and atling wife may stll be able to look after a husband confined 1n bed with
say a cerebral acadent but quite incapable of dealing with him 1 the early
stages of getting up and about Although the avoidance of immobihization 1n bed

y an excellent oh , 1ts

15
3 10 practice 1s rarely as eas)
tn the home as 1t 15 1 hosprtal ? yRes

~F

Mental nigour

There 15 probably no period in hfe 1n
which physical vigour 15 more closel;
gchpocndcn(ém mental vigour than old age Fortunately the majonty of old pceplz
i ':rt able to mamiam therr accustomed habits of 1ife do show such vigour
ere are two common obstacles to seremity and mental health 1 old age
Lonelness

The first 15 loneliness and thus shoutd

sympathy a5 for effosone bl be regarded not 5o much a matter for

p There 15 little doubt that loneliness 1n old people
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(I) Real malnutrition, 1 the sense of actual starvation or £ross avitamnosis
1s rare, but minor degrees of both undoubtedly occur in old people, to a greater
extent than 1s often realized The commonest defect 15 a qualitative one rather
than a total defect of calories, and usually anses from the use of a diet requinng
the mmum of effort in preparation, such as bread, margarine, jam and tex Such
a diet 1s especially apt to be taken by the male ssolate, by old people whose infirmity
prevents adequate shopping or cooking, and by those who as a result of lonelness
and depression have become ndifferent to food Dragnosis 1s of the first importance
1 these cases, for the results of such a defective intake are often msidious and may
be as much mental as physical, so that the real cause may not immedrtely be
obvious Lassitude, depression, and mental apathy are as frequently the result
as the cause of such under-nutnition, and other symptoms which should excite
suspicion are loss of appetite and anzemia  With such symptoms, the duatctic
habits of old people Iiving at home should always be enquired nto, and measures
taken to provide a more vanied dict In many cases external assistance will be
necessary

Where there 1s financal stringency the National Assistance Board may be able
to provide a supplementary pension, and for others the provision of “‘meals on
wheels™, or sntroduction to a club where meals are available, may be useful
Help 1n these cases should always be sought from the local Welfare Officer or the
Jocal branch of the National Old People’s Welfare Comnuttee,

(2) There 15 some evidence to suggest that old people have difficulty in digesting
fat, and that calerum absorption n the aged s depressed in the presence of a
high fat intake In view of both the frequency and rmportance of osteoporosts 1n
old women, this may have a practical bearing, and in such cases 1t may be useful
to counsel moderanion over fat, and to ensure an adequate intake of protemn

(3) Obesity 1n old age raises difficuit problems There 1s no doubt that obesity
15 tmmucal to long Iife, and this 1s probably especially true of men Since dietary
habits have usually become crystallized by the time old age 1s reached, treatment
15 difficult, and there 1s certainly no need to interfere with therr enjoyment of hife
by an attempt to bring all old people down to some pre-defermined deal weight
Where, however, 1t 1s producing symptoms particularly n the form of arthriis
of the weight-bearing joints, hypertension, dyspnoea, or diabetes, then dieting
along the usyal bnes for reduction of weight 15 indicated

Mobhility

It has already been shown that one of the charactertstics of old people hving
at home 15 their desire to keep up and going for as long as possible, and this 1s a
habit to be encournged Not only does a continuance n their accustomed routine
help to matan their mental poise but enforced mmobility carnes certamn
dangers It 15 apt to interfere with their bowel habits and lead to constipation
The mam danger here lies i the development of an unrecogmzed faccal
wmpaction, which if not treated may proceed to actual faecal incontinence and
15 always the cause of much unnecessary musery to the old pesson Rectal exanuna-
fion should always be made when an old person confined to bed complains of
constipation, and 1f faecal impaction be present it will need treatment by enemnas
and 1f necessary by manual removal, but far more important than treatment 15
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le, 1t 15 always
ention Except where for other reasons it 15 1mpossible,
:évrs‘;l:]c“:o let the oll:l person out of bed 1o empty s bowels, al“nd {ur :‘hxz ‘1;\;?‘::
a2 commode 15 very useful These are not always easy to obtam, “\’1 “c_a sofﬁcer e
e obtamed on loan from the British Red Cross of the local Welfare o
1 15 essentual for the ofd person to remam mmobilized, supposttories may be .
that 1s needed, or 2 preparation of senna It 1s worth remembenng that many o 4
ople 1ake Codewne 1 onc form or another for the rehef of vanous paws, an
that this can cause consupation which may easily produce faecal impaction IE
the presence of sudden iImmobilization A regular visit by the District Nurse witl
a peniodic enema, say once a fortmght, may prove useful

Further dangers of prolonged immobilization Jie 1n the well known comphication
of hypostauc congestion of the lungs, 1n the fact that osteoporosts 18 an mevitable

. .
much s may be posuible under the particular circumstances concerned The
relatines often abyect to early mobilization In some cases this may be because
R is much easter to manage an aged relative i bed than to have them moving about
when their balance may be precarious and they cannot safely be left, but 1n other
eases eatly mobihization 15 apt 1o be looked on as a heartless and unsympathetic
procedure There are also special problems in the case of the semisolate An
aged and ahng wife may still be able to look after a husband confined 1n bed with,
53y, 2 cerebral accident, but quite mcapable of dealing with lum 1n the early
stages of geting up and about  Although the avoidance of immobihization m bed
15 undout h

ly an excellent obgective, its t 1n practice 1s rarely as easy
n the home as 1t 1s mn hospitat

Menta) vigour

Thete 15 probably no period 1n Wife 1n which physical wigour 15 more closely
dependent on mental vigour than old age Fortunately the majonty of old people
who are able to mamtain thewr accustomed habns of hife do show such vigour,
but there are two common obstacles to seremty and mental health m old age

Loneliness

The first 15 lonchiness and this shauld be regarded not 5o much a matter for
sympathy as for effective help There 15 little doubt that lonehiness 1n old people
Ieads 1o a dechine 1n physical vigour as well as 1n mental health, and a vicious circle
14 3pt o stast an whach each of these dechnes farther There 1s much diffienlty
the discovery of these unfortunates, but the 1mpartance of their relief 15 ‘{we\\
recopmized and the National Old People’s Welfare Commuttee regards the visiting

te important of their tasks The -
::; I; r:"o\:\n;:l‘ when either Datby oc Joan 1 lefy completely alone a‘f‘lgrr s; ]I?;;cl;f
ha“p“mo b:: p :u;d when this has been so satisfactory that wide social contacts
e S SRS s b on et el
rom the broth of thr Commulc‘c oner knows of such a case, he can obtamn help
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Old people’s clubs —Loneliness can often be relieved by making use of the various
forms of old people’s clubs, and indeed there are an increasing number of old
people themselves who are willing to help by regular visting These old people’s
clubs are nation-wide 1n extent and are coming to play an increasing part n the
life of old people and full use should be made of them by the practitioner Some
old people are so antr-soctal that they are quite impervious to help, but 1 many
1t 1s the smtial step that matters, and especially 1f they have been visited first by
another old person an attendance at the club may result 1n a successful contact

Aroudance of boredom

The other factor denves from boredom and the sense of being useless There 15
no doubt that old people obtam an especial satisfaction from the knowledge that
their existence 1s necessary to others, and with men especially, an enforced retire-
ment at a certain age often brings much boredom and unhappiness which 1n turn
may lead to physical deterioration The man who has cultivated an adequate
hobby gatns greatly thereby in hus later years A rural commumity has a great advan-
tage over an urban one in this respect, for the countryman can almost always find
something to do i his declining years,

[ xpertments ——Quite apart from the problem of the continued employment of
older persons, there i1s undoubtedly need for experimentation 1n making avatlable
to the community the skill and experience of those who have retired but are still
able and anxious to contribute to the total effort of the community Two may be
mentioned—In this country there 1s the well-known experiment at Finsbury
(Blyth Brooke, 1955) where the Medical Officer of Health has organized a centre
1n which older people are able to exercise manuat skills In the US A the remark-
able experiment at St Lows known as Expertence Inc should be mentioned as a
pioneering venture of great interest Here a number of men who have retired from
positions of admmistrative responsibility have formed a club which i addition
to meeting for compamonship, will provide a team of great and appropnate
experience to advise on special problems i commerce or administration Its
success suggests that the experiment has been of benefit both to the older men
and to the commumity

Behaviour difficulties

Drfficulties in behaviour arc at umes the cause of much socal and domestic
trouble Those based on a true senite dementia need nstitutional care, but there
are many 1ntermediate cases for which this would be wrong In all such a careful
physical exarmination 1s necessary, for these behaviour abnormalities may be the
result of vascular changes in the bran, at times of an unsuspected stroke, and arc
sometimes due to simpler causes such as malnutrition It 1s of especil importance
to make the most careful appraisement of all old people with mental changes
such as restlessness, confusion, Joss of memory, or behavioural unpleasantness,
since these throw a far bigger strain on the younger generation of the family than
does physical defect  Some of these are frankly insoluble except by the pitience
of the rest of the family So often old age brings an ntensification of habits of
thought and behaviour present 1 earhier years and one of the most frequent and
the most difficult of these occurs 1n the man or woman who after a hfetime of
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sometimes results from the use of barbivsrates, for old people tolera
badly
fncontirence

One of the greatest stramns 1mposed on the hovsehold by an old pcic;"b:;fh
memal disturbance 1s ncontience This may, of course, have 2 Phiysy o ;;
and fyll physical 1ovestiganion 15 always necessary, ‘but there meﬂ;anj e
which the cause 1s mental 1t may anie as a feature of semile mental detenor N .
Bat 1 sometures has an emotional basts 1n a destre for atlention and 13 ap! \ol
foliow, restriction 1o bod o that 1t 1s always advisable 1o try getting the paten’
¥p when the physical conditions allow

Depression

Another Gequent afesuve disorder of old age 1s depression, which can throw
a congderable stratn on the patience of a household ¥n alt thest cases, and passs-
cularly when depression 1s present treatrment with Chlorpromazine {Largactl)
worth 2 inal 1t ts too early to ymake a final assessment of 1ts use, bt there 15 no
doubt of 115 vafve tn the home care of many old peaple It should, however, be
borne 1 vund that it potenuates many of the drugs used 1 the treatment of
wsomntt, and during ity use they should if passible be avoided or given in smatler
doses 1t also appears fo be of use 1t rehieving distress mn a long and fatal diness,
as i death from carcinoma One important development 15 the attendance of the
severely depressed panent 2t the aut patients department of a mental hospital for
swuable therapy, this may obviate the need for admission into an over-crowded
mental hospiial

Conduct of personal sffairs

One great difficulty that 15 apt to arise wath old people whose mental powers
ate faling hies 1n the condurt of therr affwirs They may, for instance, be 50 com

piclely eareless over money that somethung kas to be done, althaugh they are not
ecufiable 1n such cases 1t 35 %2l to rementber the existence of The Court of

Protettion taddress 25 Store Strect, London W 1) which 15 empowered to
supervize the aflairs of such patients

DISABILITIES OF ADVANCED YEARS

In deafing with the actual disegsed states of old feople that rase problems

Rome trestment ttention w1l be focussed on the mamn disabithities of advanced

)1 ;:m \h;ﬁ % ;‘now b\cym&d e mddie seventies The most tmporsant are of course
e fesults of vaseular Qiese, whether cardiac or cerebral

Winds Ind resprratory dusease anthrits of vasaus

These are aleeady dealt with tlseshere and will
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therefore not be given further attention here, and 1t 1s more tmportant to deal with
those aspects of altered function n late hfe which makes life so nuserable for
some indviduals Women are concerned to a far greater extent than men, for one
of the mysteries of old age lies 1n the fact that the lower mortality of women 1s
accompanied by a higher morbidity rate

If one investigates the reasons for imitation of movement one finds a distinct
difference between the two periods lying on either side of the muddle scventies,
and 1t 15 1n the later period that the matadies specific for old age make thetr appear-
ance, though carcinomn and the various local effects of vascular disease, jomt
disease, respiratory disease are of fundamental importance throughout the whole
old-age period The disabilities to be described fead 1n sum to a considerable loss
of happiness and cfficiency mn old people

Weakness

This symptom, which affects women much more frequently than men, becomes
mcreasingly important after the age of 75 1t 1s very difficult to characterize with
precision, for although at times 1t appears to be the expression of some deeper com-
plaint such as myocardial failure, at other times 1t undoubtedly exsts by atself as
a genuine semle phenomenon, and 1s a complaint that many old people find parti-
cularly distressing From the purely clinical point of view the accounts of the
condition are reminiscent of myasthensa gravis, in that a movement performed
with prelimunary ease rapidly becomes tiring, but the condition has never been
mvestigated from this point of view It 1s, however, almost certainly associted
with the muscular wasting which begins in early middle age and steadily progresses
thereafter Some old people seem to have a selective muscular wasting, which
affects the small muscles of the hands, and 15 often quite striking in the gluter
and quadriceps The condition 15 a common cause of the severe grade of loss of
movement resultng 1n mability to leave the house It 15 an important underlying
reason for *senile infirmity"’, and 1n practice 1t 1s often aggravated by unsuitable
housing conditions There arc many old people with this condition who find 1t
tmpossible to live a satisfactory life wn an old-fashioned house with sturs and
inconveniently pliced lavatories, who could manage quite well m a bungalow
1135 one of the physical aspects of semlity which deserves full domicthary assistance,
since 1t 15 beyond the scope of therapeutics

Vertigo and dizziness

Thus 1s  frequent complaint 1n the aged A precse deseription 1 diflicult since so
much depends on what 1s meant by these words, and too much relinnce c.lnmzl

;séd to describe 2 sense of insecunty and unsteadiness Either may cxercise quite

a cisabling effect on the capacity for frec movement Some cases are undoubtedly

caused by disease of the car with involvement of the labynnth, many more are

associated with artenial disease, hypertension, and postural hypotension, and

every case d ds a carcful app The majority appear to result from

fabyrinthine trouble or from central causes, parucularly cerebral arteriosclerosts
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T”'lgr’:mai;:enl 1s difficult Some patients are helped by antilustamune pseparations
and some by sutable rehabilitation exercises, but it 15 most mportant to dlsclov:r
f there are any precipitating causes of the attacks, for 1t may then be posaible to
do something m the way of prevention A careful study by Orma (1955) Jhas shown
that the symptom frequently sesults from and from the p of
certan posttions Individuals wath this complaint should be advised to refrain
&eliberately from all sudden movements, particularly turning the head or nising
quickly from bed or a chair, and as watking 15 a frequent factor, to make use ofa
sk A common preciptating movement 15 that of throwing back the head and
Iooking upwards, which mevitably occurs i many domestic operations In sus-
cepnible old people this movement almost mvamably leads to severe giddiness
and often 1o a fall, and 1t 15 always advisable to warn old people hable to vertigo
aganst adopting thus posture The prevention of dizziness 15 of great practical
AMPOFL 1N that 1t 3s one of the more promusing hines of attack on the appalhng
problem of falls 1n old age

Fanting attacks

Allied to dizziness are the sudden episodes, often associated with and deseribed
a5 2 faint, winch appear 1o be syncopal 1n nature They have been well described
by \isbet (1955) as **wee turns™ and her chmcal description 1s & valuable one
Sereral mechanssms appear 1o be concerned Some are undoubtedly vasovagal
attacks others are due to postural hypotension, and Exton Smith (1955) 1s
probably correct sm attubuung others to a hypersensitive carotid sinus reflex
These fanting attacks are particularly common in cerebral arteriosclerosts
;h‘cy o!;cr avery difficult problem in treatment and each case merits a full 1nvesty
100 by

modern methods They are especially important 1n old people hiving
alone, owing to the habihty to mjury

Osteoporosis

This 15 an inevitable feature of old age, particularl
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Treatment

In the treatment of a case, it 1s well to enquire mto the deet, and to ensure an
adequate intake of protem, and as caleium absorption in old people appers to
be affected by the level of fat wtake, to restrict this when necessary. 1 1s probably
wise to ensure an adequate tntake of calciuny, if neeessary as ealerum gluconate
or as extra nafk, and also vitamuin D, but these are almost certainly not funda.
mental The special incidence of the conditton tn women and s deselopment
after the menopause suggests an endoerine origin, and n severe cases treatment
by ovarian preparations should be tried A full account of the conditton has been
gnen in the recent Lumletan Lectures by Cooke (1955) .
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The habibity to tumble with subsequent injury 1s the major occupational nsk
of old age, pirncularly among mdividuals living a free hife at home 90 per cent
of the fatal falls occur afier the age of 65, and 65 per cent of the fatal domestic
aceidents occur dunng this same porrod  The indisidual runs the sk of death
or of a sertous breakdown and the pressure on hosprtal accommodation presents
the commututy with serrous problems which are likely to inerease

Incidence .
Fig 60 shows the ncdence of the hability to tumble, as shown n the Wolver-
hampton Survey (Sheldon, 1948) 1t will be seen that women are more affected than
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men, and that the proportion r1ses steadhly up to the age of 80, by which tlmehno
less than 75 per cent of women are affected as compared with only hnif the number
of men {37 5 per cent) 1t 18 sometimes stated that the larger mcidence In women
1s only a reflection of their greater relative number at this age, but this 1s not the
cxse Women are without doubt itherently more liable to fall than are men, but
1 15 unknown whether this 1s due to a sex difference i ageing, or to thetr greater
exposure 1o nisk by virtue of their household activities
.
Mechamsm
Analysis of a large number of falls shows that they can be divided mto five
groups (1) Associated with vertigo, (2) due to an ncreased hability to tnp over
tonial (3hductoa v loss of balance which would rapidly
be corrected m a younger person, (4) due to a posture placing a special strain on
balance, and {5) those due to one or both legs suddenly “gving way™ The ‘mechan-
1sms concerned may not be identical 1n these groups, but they can be divided nto
w0 classes, () with an internal onigin, and (b) with an external ongin
Internal causes —There 1s no doubt that the hiability to veriigo which 1s acommon
symptom of age plays an important part i the falls of some indviduals In the
Woherhampton survey 37 per cent of the men and 22 per cent of the women
tiable to fall atinbuied 1t to attacks of giddiness In the Sheffield survey, Droller,
(1955) found that one third of those who complatned of vertigo had experienced
{.ﬂ)s There 15 no doubt that more than one mechamsm 1s included m the word
sertigo  Some are certainly attacks of true labyrinthine vertigo as they may be

assomated with deafness and tmnstus, while 1n others vertigo 1s really an expression
of postural hyp s & ble 10

agan the wnportance of
makuig a diagnosis of the cause of gidd h

" 1tis i} d of by an
lorue‘:“lm“ \l\ hllc‘\hcre may be little useful treatment for the old person with a

watl or witha
change of posture can often be prevented fram hay necamn
measures already ovnthined The o
18 that when the indvidual sudde
£hves way This fall only occurs

characters particularly tonelessoss, Wit may make it impossible for the patient
10 help fumself up agun The cause s totally obscuré, but would seem to depend
o 2 fature of the cemral mechanisms subserving posture

£xfernal causes —These have two features in common, a labilit

;:lmcrcased difficulty tn making 1n tume the adjustme‘nls necesz;:ystﬁn;br‘:s::/‘:
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Treatment

In the treatment of a case, 1t 1s well to enquire mnto the diet, and to ensure an
adequate mtake of proten, and as calesm absorption 1 old people apperrs to
be affected by the level of fat intake, to restrict this when necessary 1t 1s probably
wise to ensure an adequate intake of calerum, if necessary as ealoium glucontte
or as extra mulk, and also vitamin D, but these are almost certunly not funda
mental The special incidence of the condition in women and its development
after the menopause suggests an endocrine origin, and tn severe cases treatment
by ovanian preparations should be tried A full account of the condition has been
given 1n the recent Lumleian Lectures by Coole (1955)
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Falls

The lability to tumble with subsequent injury 1s the major occupation:l risk
of old age, particultrly among indwiduals hving a free life at home 90 per cent
of the fatal falls occur after the age of 65 and 65 per cent of the fatal domestic
accidents occur during this same period The mdividuil runs the nisk of death
or of a serious breihdown and the pressure on hospital accommodttion presents
the community with serious problems which are likely to incretse

Incidence .
Fig 60 shows the incidence of the lability to tumble, as shown 1 the Wolver-
hampton Survey (Sheldon, 1948) It will be seen that women are more affected than
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This d:f:cl 15, m many cas:s pmhubly a pure ageing phenomenon, but at times
it has 1 asts Incid of minor cerebral thrombosts
are often accompamed by a penod when the lLiability to fall 1s greatly increased,
and 1t 1s of interest that Droller (1955) found that in men an extensor plantar
response was four times as frequent in men who fell as 1n the rest, and 1n women
1t was almost twice as frequent It should be emphasized, however, that no abnor-

matiies can be found by examination of the central nervous system n many of
the sufferers from falls
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or out of doors A younger person can unconsciously preserve balance by rapid
powerfnl and accurate muscular adjustment which the older individual fails to
mnke 1n time
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Fia 61 —Deaths duc to falls as published 1n the Registrar General s returns for 1950

A further very important reason for domestic falls occurs when an old person
places a special strain on hus balance, as by throwing the head back, loohing upwards
and rasing the arms above the head, as in cleaning windows, replicing clectnc
Light bulbs, and uswag a high shelf 10 a cupboard or larder Stooping 1s also an
important factor Al old people tend to describe these externl types of tumble
n the same way as *‘once you're going you ve got to go'* This strongly suggests
that one fundamental factor 1n their difficulty w preserving a balwnce which 15
under assault hes 1n a slowing down of the central mechansm in the bram, which
under normal cur 1s able to approprinte orders to the muscles
n time for balance to be mantamed
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SERVICES AVAILABLE IN THE HOME

\ational Assistance Board

1t 15 desrable at the outset to mention the Natonal Assistance Board whose
concern 15 the provision of supplementary grants and pensions when necessary
Thert officers, who are always most helpful, are 1 close touch with the needs of
old age penstoners, and their existence should always be borne in mind This may
be of speesal importance over such matters as {he provision or sepair of spectacles
and where there 1s reason to suspect that an nadequate ntake of food may be
based on financial stringency Assistance may also be necessary over the purchase
of new bedding tn cases of prolonged illness

Home helps, district nurses and others

Numerous services are provided by the Local Authority, the two most important
of which are the home helps and the distnict nurses The home help, whose function
1 the domestic one of housework and shoppmg, can Tender an immense service
to the needs of old people at home, particularly 1n cases of mfirmuty or illness, and
1 addition there are many where her tup during part of the
day comes 1o be greatly valued by the old people The difficulty with home helps
15 that there are not enough of them, there are at present only 33,000 in the country
as against the five nulhon of old people The value of the work done by the district
nurse 1n the management of tlness 1n the house 15 too well known to need any
stressing It has been well smd that her charactentics are ‘‘rebiability, daly
availability, and easy accessibility®” (Walsh, 1955), and indeed but for the district
nurse there are many cases of lness 1 old people which 1t would otherwise be
impossible to care for at home In many places the care of old people comes
:c“hm the scope of two local Authonty Departments, those of welfare and health,
nuluetn which there 15 a close haison In addition to home helps and district
Ilo::ls‘ (hhey can provide the services of health visitors, social workers, and occupa
b olr tra;lns(s The prablem of residential accommodation often crops up in
b prolonged illness in the home, sometimes as a permanent but often as a
:mdp?h cnry :x]\rcasum 10 enable the younger generation 10 obtain a necessary hohday,
et m::\ are officer can often provide the necessary relief A further service
dondtom s 2 tremendous need 15 that of the might attendant, which has been
o ‘r}:ce ":n s&mc places By siting up wuth the patient for one or two mghts a
il tmcr?hrs.oflhc family are able to get a night’s sleep and are then able to
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PROBLEMS IN THE HOME CARE OF THE ELDERLY

or another by their falls 1s much larger than the number who actully dic from
them, but the figures demonstrate the practical importance of this aspect of the
medicine of old age

Prevention

There 1s no therapeutic measure available to attack the problem at its source,
the disturbance in the ability to preserve balance, but a lot can be done to prevent
1ts practical expression The use of a stout rubber-shod stick 1s obligatory for any
old person who 1s either subject to vertigo or has once had a tumble, and all loose
mats and unnecessary excrescences on the floor of a house should be avoided
The use of a good handrail for the stairs 1s well known, but this ts usually most
helpful if 1t 15 on both sides of the stairs, and special supports are usually necessary
at the corners Also, with an adequate handrail many old persons can manage the
stairs more safely by coming down backwards Both the bath and the lavatory
should be provided with holds which will help the old person to sit down and to
rise agamn, and to avord unnecessary stooping power points should, if possible,
be three feet up from the floor Another domestic factor of great importance hes
n madequate lighting One of the most characteristic features of ageingisasteadily
ncreasing difficulty in the dark, which can be seen from Fig 62 taken from the
Wolverhampton Survey (Sheldon, 1948) By the age of 80, no less than 83 per cent
of women suffer from this complaint This 15 no mere matter of difficulty in visual
adaptation, but goes much deeper, for Szafran (1955) has shown that old people
use visual information to control muscular movement in a way that younger
individuals find unnecessary He quotes a remark of a man of 84 *‘that the chiel
change noticed m his powers as he grew older was that he had to give direct
visua! attention to the performance of manual habuts’® He said “If I Iift a glass of
water 1 must now keep watch on 1t or the glass may slip from my hand A few
years ago the hand stself would entirely take care of such a matter” This certanly
applies to the maintenance of balance, and 1f deprived of visual control the postural
mechamsms of many old people fail to function cfficiently, and many domestic
falls are duc to this factor The common places hiable to inadequate illumimation
are the lavatory, the stairs, and often the sink, and special attention 1s often
advisable to these When old people have to get out of bed at night to unnate,
torch should always be available, and the old-fashioned might-light 1s still vatuable
in ths situation, and meidentally, 1s often a help 1n old people lible to nocturnal
confuston Adequate domestic illumination 1s of great importance

SERVICES AVAILABLE IN THE HOME

There are a surprising number of sources from which assistance may be obtuned,
but they are not always known as well as they should be, partly because of thair
very multiphieity and partly because there 1s no single organtzation concerned
with old age This provides the practitioner with a special opportuntty, for the
ignorance of many old people tn need of help as to what 1s actually available for
them, 15 qute remarkable
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\ageax? Assstance Brard

Tt 1 dasiezBle at the outset to rmenton the hanopal Assstance Board, whose
cencennt 15 the provown of supek tary grants ard p whent n:c;s;:nr
Therr oSicers, who are atwavs most helpful, are m close touch wath the m ol
cld ar peasorers, and ther eustence should alwavs be boree n mied. Thrs mfv
be of specaal mportance over such rmatters a» the provision or repax of spettacles
and wheve thers 15 regson to sespect that an madequate mtake of food may be
tased 0a fizasal strmrency Assntance mas abo be recessary over the purchase
of tow beddme m cases of prolonged illness

Home helps, district novses and others

\umeroLs services are provided by the Local Authorty, the two most tmportant
cfabxh are the bome helps and the district nurses The home help, whose function
55 the domestic oge of honsework and shopping, can render an 1mimense service
10 the nteda of old peaple at home, pareularty 1n cases of mfirmuy or liness, and
m addition there are manv where her p tup dunng part of the
33 comes to be gready valued by the old people The dufficulty with home helps
15 tkat there ace not enaugh of therm, there are at present only 33,000 in the country
25 aramst the five million of old people The value of the work done by the district
Tese @ ihe Tanagement of filness 1n the house ts too well known to need any
stressmg. It has been well suxd that her charactenues are “‘rebability, daily
avilability, and easy accessibility * (Wabh, 1955), and mdeed but for the distnct
surse there are muany cases of dlness 1 old people which 1t would otherwase be
tpossible to care for at home In many places the care of old people comes
wuhm the scope of two focal Amtonty Departments, those of welfare and health,
betwern which there 15 a close hasson In addition to home helps and district
warses, Ikey cua provade the services of health visttors, soctal workers, and occupa
vonal therapists The problem of residential accommodation offen crops up
<as¢s of prolonged illoess 1n the home sometimes as & permanent but often as a
{emporary rreasure to enable the younger generation 10 obtain a necessary hohday,
21d the welfare officer can often provide the necessary rehiefl A further service
:\'a:h TS 2 tremendous need 15 that of the might attendant, wWhich has been
:::\:"(i:d !;:xsgznr: p’}::hctsr !;(dmung uxp with the patient for one or two mghts a

of the fa; are able to §
rty on fot 2 Tomee e ly ble to get a2 mght’s sleep and are then able to

It cught be thought that wth all these services available, 1t would be an easy
r;jg:r 1o aurse most of the aged sick at home, but this 1s not the case, largely
by g\i{ the spectal features of their needs These derve from (1) The fact that
person { ““ﬁsm;! of the final Mlaess of many ofd people 15 done by another old
e :;m y the wife) and not the younser generation (2) the duration of the
the ask The rﬁﬁli’;ﬁé’?é“ orez 2 pertod of years and (3) the continuity of
of the voluntary bod:es lnlcrts;‘cg ;nﬂ?;:o‘::ﬁ:z apphcation 1o one o the other
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PROBLEMS IN THE HOME CARE OF THE ELDERLY

provided by the National Health Service loans can sometimes be obtamed from
the Local Authonty or the British Red Cross Society.

One of the major domestic difficulties that arises from the prolonged nursing of
an old person at home 1s the burden of washing soiled bed-linen, and there 1s
without doubt need for the establishment of a special laundry service This need
anses almost to a categorical demand when the actual nursing of one old person
15 being carried out by another, whose strength 1s quite unequal to the additional
burden imposed by heavy washing There 1s little doubt that the extra washing
entailed 15 often the deciding factor that leads to the demand for nstitutional
accommodation for an ailing old person

A meals service 1s often an immense boon Not only does 1t help to presene
the health of many old people too mfirm to do their own shopping and cooking,
but 1t 15 also of value m cases of 1llness where an old person has to be left alone in
the house by day owing to the absence of the younger generation at work The
**Meals on Wheels”” provided by the Women’s Voluntary Service meets this need

There are avarlable also a number of domicithary services from the hospital,
for example domicthary wvistting by specialists These services are described 1n
Chapter 15

‘Were there no co ordination between the different voluntary and officil agencies
interested 1n old people, the practittoner or the old person in need would indeed
be in doubt as to the most likely source of help Fortunately there 1s excellent
co-ordmation, which has largely been achieved through the local commuttees of
the National Old People’s Welfare Commuttee, of which there are over a thousand
m the country Both official and the voluntary agencies are represented on these
commuttees, application to which will ensure that what help 1s actually available
will be provided A short printed statement of the vanous services available in
any particular locality would probably be of great use to the general practioner
as well as to the old people themselves
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CHAPTER 17

EVPLOYMENT, RETIREMENT AND HEALTH
WiLrtam HossoN

. - sl ad - nA etry the dnctar

1 and ity char; 1sties peculiar 10
their age s do the aged In the case of children there 1s a faurly sharp dividing hine
between childhood and adolescence at the age of puberty, but there 15 no sudden
change n ageing, the process 1s a gradual one

From the official point of view, old age 1s taken to be the age at which contributory
penstons are first payable, that 15, sixty in the case of women and sixty five in the
case of men But the onset of phystological old age 15 not synonymous with any
chronological age, it varies a great deal from individual to indiidual, due to
the many vanables 1n mode of living, accidents, the results of disease, and hereditary
factors

FUNCTIONAL CHANGES IN THE ELDERLY
Age changes 1 cells

Age changes in cells have been studied most carefully 1n the long lived highly
differentiated cells for example nerve, cardiac and skeletal muscle cells There 15

no uniform constant pattern in these changes but 1n general there tends to be
cellular atrophy fatty nfil and

n
m connectine tissue and a decrease n tssue elasticity, par
i -

Therg 15 an 1ncrease
teylarly o the skin

pdiuy due to a general decrease in the blood supply of tissues resulting from
generahized arteriosclerouc changes
Homeostatic mechamsms

There 1s also an of the h

constancy of the physico-chermcal equilibrium thus,
I an bolic and

which the

d 2 great vulnerabiluy

gest

There 15 less efficiency 10 coping with sugar changes (Smith an:rgr;zl:ml;:;;
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FUNCTIOVAL CHANGES IN THE ELDERLY
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whilst many elderly people fail to respond to an mngection of tnsulin by a fall i
blood sugar (Himsworth and Kerr, 1939) Small variations mn temperature and
pulse have a much greater significance i the elderly There appears to be a wide
range tn the resting pulse rate, and n a person with a normal resting pulse of 50
to 60 a pulse rate of 74 may represent a considerable degree of tachycardin
Symptoms and signs are less conspicuous than 1 younger patients and mmor
deviations take on a greater signtficance Repair 1s much slower and there s a
narrower margin of safety, thus anaema 1s much more detrimental to the arterio-
sclerotic person

Blood pressure

The nise 1n blood pressure with advancing age 1s well known, but 1t 1s much more
difficult to say when this becomes pathologtcal It 1s clear that many old people
can remain perfectly healthy with a raised blood pressure Hobson and Pemberton
(1955) found, for example, that 1n a random sample of old people ltving af home,
43 per cent had a resting dastolic blood pressure of 100 rullimetres of mercury
or over and the majority of these were 1n good health

Central nervous system

In the central nervous system therc are a number of changes which, if they
had occurred 1n a younger person would be of chinical significance, but appear to
be of little mportance n the elderly Thus, loss of vibration sense, brisk hnee
Jerks, muscular weakness and wasting, pupils which do not react to hight, cn all
occur 1 the absence of any evidence of organic disease Simularly, there are
certain mental changes which are charactenistic of old age, such as impatred
memory for recent events, which may make 11 difficuit to take an accurate history
Apathy and depresston have important effects on behaviour

Achlorhydria; atrophic gastnitis; dyspepsia; constipation; deficiency discases

There can be Iittle doubt that an adequate well-balanced diet 1s an important
factor 1n preserving the health of the elderly Mental factors characienstic of the
elderly such as apathy and forgetfulness may adversely ifluence health by leading
to a monotonous and madequate diet In addition, atrophic changes occur in the
digestsve tract which can have marked effects upon the absorption of nutrients for
instance, achlorhydria 1s present in 35 per cent of clderly people over the age of
sixty years (Bloomfield and Polland 1933), and the concentration of pepsin and
alse trypuc activity fall off markedly 1 later hife (Meyer, Spier and Neuwclt,
1940) Recent surveys have established the high d of chronic ph
gastritis over the age of fifty years Itis well known that dyspepsia and constipton
are common These vanous factors are no doubt responsiblie for some of the wasting
or malnutrition that occurs i old age, or, i severe cases, for deficiency diseases
such as scurvy and anaemia

Sheletal system )

Changes 1n the sheletal system can have an cnormous effect upon a person’s

physical capacity although they mught be quite umimportant as a danger to bfc
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PHYSICAL CAPACITY

ount of physical work that can be performed by the elderly person has been
-sl;r\‘x:dla:rg cxtensl\zl)y 1n the laboratory Thesefs\ud:les. however, are ‘l'ull of snags Ia:“|ds
ssanly apply 1o d as found 1n P
‘\’\il{‘ln(;:\:: that a);"xcs snitumy, the speed reaction time and the strength of skeletal
' are d In 1y hard physical work
there 15 very hittle decrease in the mechancal efficiency n older persons, apart
from those over seventy years of age In severe wortk, however, there s a marked
diminution 1n this ability with age The chief physiological factor hinuting per-
formance appears to be the mability to supply the mcreasing amounts of oxygen
requieed by the tissues (Robinson, 1939)

There 15 a defimite deterioration 1n the speed of performance 1n the higher age-
groups, the changes 1n women take place sooner and are more marked Theresa
similar decrease m dextenty Older men who have had mechanical training appear
10 be able to maintam the speed rates of young adults (Miles, 1954) This lends
expenmental proof to the well known observation that experience and practice can

the of old age Smuth (1938) made a study of men
of different age groups working under conditions stmular to those found 1n factonies
and he confirmed the observations of Robimson that in short periods, or with
moderate work, the performance of the elderly was comparable to those of the
younger age-groups When, however, the conditions became arduous, there was a
definite decrease 1n the ability to perform high-speed manual work In all age-
groups, however, there are great vanations 1 mdividual ability, so that some of
the older workers were able to better the performance of some of the younger
workers This 1s an wmportant consideration and emphasizes the punaiple that

indwvidual differences should be taken into account whenever the capacity of
elderly persons 1s being considered

Accident proneness

Especially important 1 old persons 1s aceident proneness De Silva (1938) found

that many of the components nvolved 1 the dniving of a car showed a steady
detenioration over the age of thut;

y years but the mileage driven per fatalis
showed an improvement w '+ = -

years Vernon, Bedford anc

rate 1n coal miners, showec
and 1hat increasing care anc i

a ~wsvevuliletayl the d erfc

which might be predicted on the basis of physiol factors alone %he data for
absenteeism are of interest 1n this respect but the results as qne would ex; \azt
conflicting since they are biassed by the fact that only those able to maint e d
attendance records remain employed i goo

eed for further research

There 15 a great aeed for further re.
search in this field and we
wformatton on the actuat occupational capacuty of different gt o
selective process which weeds out 1] ety e Eoups The

he more unfit with néreasing age, complicates
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falls and fractures, and 1s an 1mportant cause of impuired mobility (Droller and
Pemberton, 1953)

THE MEANING OF NORMAL IN RELATION TO AGE

A good tllustration of the concept of normality and age 1s afforded by cstimations
on the power of accommodation of the lens 1f the accommodation of the lens
measured in diopters 15 plotted against the age wn a large number of healthy
mdividuals, the values all fall within two smooth curves which enclose the normal
range for accommodation and thereby set up the standards of normalty at the
different age groups (Fig 67) The power of accommodation falls steadily with age

0 opters

L] S B B R e
8 12 16 20 24 28 312 36 40 44 48 52 56 60 64 68 72
age

Fio 67 —Range of accommodation in retatton to age

until the age of fifty years when it remains stationary  We can say, with a fur
degrce of accuracy, that in the great majority of people physiologeal sencscence
#n the human lens 15 reached at the age of fifty years, but it begins at quite an early
age, even before puberty

Until recent years, we hase had hutle information on the normal rnges of many
of the biochemical vanables, and cven the values for younger ape-gfoups afe
often based on tnadequate figures These are dealt with by Dr Jordinin Chapter 3
It1s smportant that these changes should be taken nto consideration in dlagnosing

disease
3%



CHRONIC SICRNESS IN OLD AGE

the person 1s nterested On such tests as vocabulary and general information
older adults achieve as well as younger subjects Changes of performance with
age appear 1o be small n some cases, at least among those who are better educated
This may be due to education stself or to higher mtellectual capacity ‘There are
some suggestions that 1n the course of education at a umversity tevel, people
acquire certam sntellectual skills which do not desert them (Owens, 1953) A special
intelligence test administered at the time of college entrance and admmistered again
thirty years later showed that scores are on the whole higher on the re test

It would appear that although many age changes are continuous in nature,
their effects are not necessanly so A certain mnimum capacity 1s required for

performance of any kind and so long as the age changes are not sufficient to bring
mental ar mhy ¢ anl ramacd hola thas = dad Lo o r

TABLE XXXV1
REsTRICTION OF MoBILITY BY AGE
(Prof Hobson and Dr Pemberton 1955)

Age in years
60- | 65 | % ["7s+ | Touwt
Mabesarnsk - _ - - _ —_ 38 80
Percentage unrestricted activity  — - — 81 6 788 711912
Percentage restricted outdoor activity — — 158 212 257
Percentage housefast or bedridden - — 26 — 31
Females at rsk - - = -
Percentage unrestricted actvity - 7231 6‘40 58 4;43 3%
Ppcrccnmge restricted outdoor actvity -~ 163 238 | 405 B
‘ercentage housefast or bedridden - 70 114 16 2 ?2 g

CHRONIC SICKNESS IN OLD AGE

So far most of the changes 1n mental and

f!nblcdfam what one might term physiolo;
cal of chronie sickness which the

Some oy e Sekness which 1 subject must suffer for the

physical capacity which have been des-
gical, but 1n the elderly there 15 a great
test of hie 16a T

“e . !

Permtage st least one thid of all d1d peopne A ¥0U1d appear that'a tugh
capachty as a resull of chrome dlscascOId people suffer from imparred PhySngal
3%
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studies in this field and indicates a need for longitudinal follow-up studes of
groups of individuals in younger age groups

INTELLECTUAL CHANGES WITH AGE

A considerable amount of work has been carried out on the relion between
mtelligence and age and similar changes are found to those noted m sensory and
motor efficiency, partscularly where speed 1s concerned  This decrense 1 the score
achieved 1n the intelligence test takes place near the age of fifty years Agun there
are wide mndwvidual differences in every age-group In Fig 68 the smoothed curses
indicating the decrease with age 1n intelligence test scores take the form of a para-
boln with a rapid nise up to the age of fifteen years, reaching a peak about the age of
twenty years, and a gradual fall afier the age of fifty years, with a more rapd
dechine after the age of seventy years

4 —w
0 820 2530 35er 4550 & a5 15 g
Sons s
2075 17
e beoe
wop 24—ty
sk
120 T s s

" Fig 63 —Smoothed cunes nds
cating the nfluence of age
on teligence test scores of
older adults
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I 193¢
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The abilty to learn depends largely upon the ntclligence, so that memory
funchon, ability to learn new tasks and tasks ivohung the rehinquishing of old
habus are found to be more difficult for old people Welford (1951) hns carnied
out some experiments of & rather different haind These involved tests of fogeal
thinking 1n a group of subjects engaged on unnersity terchmg and rc(c:\r':::l
The experiments, although not conclusive, showed that the ofder subjects (anl
not 10 draw logical conclusions based sirictly on the statements given but o lfrl
confined themselves to general remarks upon the statements In the older lcxrn.z.
nterest in the subject aids the mental orgamzation necessary for ancnualn alr;m
retention Whereas in the younger person, aclive, aaned fearming s ﬂ:lc ru :'hnch
older person’s learning 1s concentrated more on some particular field 1n
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TABLE XXAVIE
REASONS FOR PREVATLRE RETIREMENT

Ageat "
Cuse | Age Job retire Reason for retiremen
No | imrears ment
- - 50 Second wife well to-do
315 6 Farmer - s |
- - 6 Became unemployed 1n the slump
HE 176 ) Brass tamer * n 1930, could not find work
ain
- 43 Incapacitated at the age of 48
10 76 Transport worker years by mury to right shoulder
Tollowed by osteoarthrits
Only £130 compensation Pro-
bably compensation neurosis
1s 3 General labourer - 45 Epilepsy Afrad to go to town
19 7 Strect hawker - - 54 Cohngcmml subluxation of right
1p
183 77 Tumekeeper - - 50 Vague illness, not willing to dis-
cuss Teasons
1 69 Elementary school 53 Pneumoniaand* breakdown™
teacher .
18 63 Shoemaker - - 50 Duodenal ulcsr  Unwilling to
Tk
2% 69 Collier - - - 43 *‘Put out of the pit because of
deafness™, and never got an-
other job
48 72 Rating officer - - 50 Not clear  Much part time acti
wity, for example, president of
the focal WEA and keen
amateur anthropologist
57 k0 Moulder - - 55 Severe asthma emphysema and
bronchitis
64 n Maintenance fitter  — 54 Obsessional neurosts (the man
who took engines to preces
82 " after assembling them)
2 7| Policesergeant -~ | 49 | Very good hestth | Ne reason
gnen
—_

u;l;:crcf\\cre 1493 p? }c‘en\) who had retired before the age of 60 years The
ns for retirement of these 14 men
formatuay nement of men are of some interest In 13 of the 14 some
Disabling physical Miness alone d for 3 ca
of hip, emphysema with asthma, and eprlepsy, Physical tliness plus a psychological
factor accounted for § cases, the economic depression accounted for 1 m:nlal
tllness (obsessional neurosis) accounted for 1, coming into money 1,12 cas‘es 1twas
:g::!:ir ;:Ilhuugh m ! of these the destre to undertake voluntary wark . -
not '
dep
wors
cases .
greate
under ;
of pe .
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OLD AGE AND ACHIEVEMENT

There are many instances of men who have achieved their greatest intellectual
work after the age of sixty years Both William Osler and Harvey Cushing had to
retire at the age of sixty years from their respective posts only to continue their
great work for many years after in more enlightened institutions Ohver Wendell
Holmes wrote his Qver the Teacups at eighty years of age, Sophocles was the same
age when he wrote Oedipus and Titian, Goethe, Benjamin Franklin, Voltare,
John Dewey, Churchill and many others have produced much of their best work
1 later hfe In the scientific field, however, much of the best fundamental research
appears to have been carried out by younger men, although no doubt there are
exceptions to this rule

AGE AND RETIREMENT

The evidence would seem to lend no support to the 1dea of fixing sixty-five years
of age for reirement from employment rather than, s1y, seventy In view of the
wide variations 1n abilities found in the older age-groups 1t might be thought
desirable to have some means of discimination by psychological tests at the age
of sixty-five years, although this might well be considered undesirable on other
grounds There are certain physical conditions which would disqualify a person
from continuing work after the age of sixty-five years, for example severe angina, a
previous stroke or faiture of vision A medical examination might provide a gentle
method of sorting out the wheat from the chafl It 1s important to remember that
those with the best educational and cultural background show the least change
with age and any dimtnution n the powers of criical reasoning may be
more than compensated by the knowledge and wisdom gained as the result of
cxperience

One thing 1s certain, and that 1s that there 1s a great need for morc refined tests
which will measure ntellectual capacity 1n the aged The present tests do not
measure many of the ligher mental abihties and tend to discriminate agunst the
elderly, particularly where speed 1s a factor They take no account of difficulties
duc to physical disabilities, for example deafness, tinmitus, defects of wision,
tremor, weakness

Whealth s, of caurse, a comman cause of retwement amangst the elderly,
the findings of Hobson and Pemberton (1955) suggest, however, that there 15 not
such a close relationship between retirement and disabihity as might be expected
There was httle differcnce i health as measured by the disability scoring system
1 those working and not working at a given age

Of the 143 who had retired, 36 per cent gve 1ll-health as the reason, 24 per cent
said that it was because they had reached an age imt, and the remuming 40 per
cent gave vanous other reasons Thirtcen per cent of all those who had retired
were seching work but were unable to obtamn 1t Itas noteworthy that only about
onc-third of those who had retired had done so on account of lf-henlth Thc;)c
findings, although the numbers arc small, confirm the view that there 15 a sub-
stantial number of men over the age of 65 years who would and could continuc
at work 1f they were enabled to do so
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TABLE XxXV1i
REAsoNS FOR PREMATURE REFIREMENT

Reasm for retwement
Cose | Ave Jub
Ny | mpears —
~“m T w | F T Seeond wife well ta do
[ B I i e wnemployed in he shurtp
18 To ) Brmtews = I 1930 could not Hnd werk
agun
itated at the gt of A%
150 T4 Transpost worker  — lnﬁg::éy o tomghtshaulder
followed by osteoafthntis
Only £130 compepsation  Pro
Pably comvg%sauol\ (:eu‘ms\:
Eplepsy Afrad to go to tow
“3 .1"2 g:::?f:al\:&: m: Congennal subluvxation of nght
D
- vague illness not willing 1o dis
183 n Time keeper e e
1 € | Elemensary schaol preumorugand  breakdown
gacher
1% 43 Shoemaker - Puodenal wlesr  Unwiling to
o]
2 -~ - Put out of the pit becamse of
¢ ¢ s deafness , and sever got an
other job
4 72 Raung officer - ot dear Much pant vme ath
vity for example president of
the focal WE een
amateur anthropolazst
51 70 Moulder - Severe asthma emphysema angd
bronchits
& n Marntenance fitter Obsessional neurosis (the man
who took ehpines to pieces
82 7

after assernbhng them)
Police sergeant ~

Very pood health No reason
gven

There were {4 (9 3 per cent) who had reured before the age of 60 years The

reasons for retirement of these 14 men sve of somc interest [n 13 of the 14 some
snformalion was avalable

Drabling physical Winess alope d for 3 2 \|
of hp emphysema with asthma and epylepsy, phy sicat siness plus 3 psyehologieal
factor accounted for 5 cases the econamic depression accounted for 1, mental
liness (absessional neurosis) aceovnted for 1, comming nto money 1, in 2 cases st was

not clear, although 1n 1 of thes? the deaire 17 undertake voluntary work seems to
fone played 1 part In surveving ihese cases of earj

Y retirement, 1t was
notto feet that factors such as 2 o (o di n times sofmpcsslble
depression or a sense of grimance due 10 the difficulty of finds
work when physically handicapped plaved « ! prehing and keeping
o owe 3T A
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TABLE NX\XVII
MEN sTILL IN FULL-TIMF EMPLOYMENT

Case Social Old occupation Social
Age in years No Present occupation class o different class
67-69 10 Steel temperer - - 3
4 Tool firm director - 2
{13 out of 39) 9 Painter and decorator 3
33 3 percent 6 Stecl firm director - 2
19 Muller — - - - 3
20 Steel sawyer - - 3
2 Cutlery director = ~ 2
7 Commercial traveller  ~ 2
39 Furnace labourer - s
23 General Iabourer ~ - 5 Boot repatrer = 3
31 Publican - - - 2 Foundry worker - 4
ke Concrete mixer ~  ~ 4
35 Machine munder - - 4
70-74 55 Furnace bricklayer - 3
59 Furnace labourer - ] Hewer of coll = 3
(18 out of 80)| 62 Chauffeur - - - 3
22 Spercent 68 Wire polisher - 3
69 General Inbourer — - s
73 Labourer - - 4 Chauffiur - - 3
103 Drayman - - - 4
72 Labourer - 4
106 Turner - - 4
40 Hardware retailer 2
78 Labourer - - - 4 Bolermiker 3
81 Silversmuth - - - 3
52 Publisher s agent - 2
56 Driller and borer - 3
87 Labourer - 4 Forgeworher 3
101 Gold wire drawcr 3
88 Fitter 3
9 Labourer - - 4 Conl carter - 3
75+ 121 Stee) firm director 2
124 Manufacturer 2
Qoutol73) | 149 Blacksmith - - - 3
12 3percent| 152 Gardener - - 3 }
157 Labourer - 5 Pipe coveret -
177 Swueeper - 5 Furntture remover | 4
132 Commerenil traveller  ~ 2
191 Wire rope maker 4 .
135 Auctioneer - - - 1

EMPLOYMENT OF OLDLCR WORKIERS

In the Light industries there 1s plenty of scope for placing older men and women 1n
suitable jobs One old lady has worhked for a Shefficld firm for stxty-scven years,
she refuses to sit down at her work and 1s doing a uscful job Recently the managing

director told her that she must come at nine an the morning inste:
scemed to work all right and several wecks later the managing

ad of at eight This
dircctor ashed the

clerh af she was 1n fact clocking in at 9 am *‘Oh, yes, she’s cloching inat 9 am
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all nght™, sud the clerk, “but she stlf comes 2 §am"”, Another old m\;. elghlz-
one years of age still continues his work as @ commeraal traveller an hg‘c:;s Q
darces three times a week  His chuef worry seems to be due to the fami ! :0 e 1S
being chased by @ gay young tuns of fifty-two with 2 y1ew 10 MANMONY thers
sav That sooner than reure they would prefer to continue worhing without pav

T the cutlery and s ersputh Irades there are craftsmen of over eighty years of age
who wil bt wirtually treplaceable when they reure The position in the heavy

sndustoes and particularly m unshilled work, howeser, 1s more difficult One
Qeall I saat Fom o = 3 - aba . r

fetlow workers Fhey are particularly sensitne about the disparaging remarks of the

youncer men This 1s @ most wnpoctant factor in making them retire Itis prf)bably

better to try and employ them wherever possible within the same factory We have
PR .

aleand aae o

b

\ .

I

Wuiksulll ds Uig utating of gold wire on the one hand, to the heavy work of build-

wz and dymanthing {urnaces, or working at the coal face on the other The hughesy
and lowest social groups were oser-represented amongst those still working whole-,
nme compared with the soctal class distibution 1n the whole sample

This appears to confirm the findings of Welford (1951) that the elderly are less
able 10 carrv out work demanding speed They tend to pass out of skitled prece-
worh and become general labourers This description does not necessanty connote
heavy work but often means such jobs as othng and greasing, cleaning up, and
Tetching and carrying to0ls which are well within the powers of many working
men afier the normal age of retirement Mast af those 1w social classes | and 2

who were still working were self.employed, and by virtue of therr position were
hiz (o adjuss shar working hours 1o their capacty

TABLE M\AIv
REPRESENTATION OF SOCIAL CLASSES AMONG THasE WORKING WHOLE TIvE

Soeral elasx
———
land2 3 dand §
Wholesample )92 = - - 193 perceat ST 8 percent | 22 9 per cent
S N working 149) - - -
| 27 5 pet cent t 32 S percem | 40 O per cent
This 1 probab!
y the reason Why socal classes | and 2

well represented 1t will be seen fi ot of ey poruontely

rom Table XXX V11 that of the nine men w
I;c"cﬁ:: :::‘\:d ar\ thawr ehief hfeume occupation, all but one had moved to a}\lg\\neox
Tubien Broup  The exception was a faundry worker who became a
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TABLE \\\\MIIE
MeN sTiLL IN Furt Tive ExerovMent

Case Social Old occupanon Soctal
Age i vears No Present occupation class if d fferent class
67 69 0 Steel tempeter -~ - 3
4 Tool firm director - 2
(13 out of 39) 9 Punter and decorator 1 i
33 I percent 6 Steel firm director - 2
19 Muller - - - - 3
20 Steel sawyer - = 3
2 Cutlery director -~ ~ 2
7 Commercial traveller - 2
39 Furnace labourer - b
23 General labourer — - 5 Boot reprirer — 3
k) Publican - - - 2 Foundry worker - 4
34 Concrete mixer - - 4
35 Machine minder - - 4 !
70-714 55 Furnice bricklaver 3
59 Furnace labourer - 5 Hewerof coll - 3
(18outof 80}l 62 Chauffeur - - 3
22 5percent 68 Wire polisher - 3
69 General Iibourer — 5
3 Labourer - - - 4 Chwffeur - - 3
103 Drayman - - 4
72 Labourer -~ - 4
106 Turner - 4
40 Hardware retailer 2
78 Labourer - 4 Boilermaker - 3
8! Stlversmith 3
52 Publisher s ageny 2
b6 Driller and borer 3
87 Labotrrer 4 Forgeworher 3
101 Gold wire drawer 3
88 Futer 3
93 Labourer 4 Conl carter - | 3
5+ 121 Stec! firm director 2
124 Manufacturer - 2
(Goutof 73) | 149 Blachsnuth 3
12 3percent | 152 Gardener 3 ‘
157 Labourer [] Pipuecorerer = |3
177 Sweeper - s Furniture remoser 4
132 Commerctal triveller 2 |
9] Wire rope maher 4
135 Auctioneer 1

EMPLOYMENT OF OLDER WORKERS

In the hight industries there 1s plenty of scope for placing older men and women 1n
sustable Jobs One old lady has worked for a Sheflicld firm for sixty seven yeus
she refuses to sit down at ker work and ts downg a useful yob Recently the maniging
director told her that she must come at nine tn the morning nstead of at erght This

scemed to work all nght and several weeks Iter the managing dircctor dshe

d the

clerk f she was in fact ¢locking 1n at 9 am **Oh, yes she'’s clocking i 4t Sam
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allages We have already seen how the disparaging remarks of youngerworkers are
a frequent cause of retrement Tt 15 only by a sustable programme of education
that the younger worker can be made to understand the problems of thewr older
assocates, and to realize that they n turn will meet with the same problems
Moreover, preparation for old age 1s a life long undertahing and not something to
be considered when the retirement age 15 reached The factory stands to the adult
as the school does 10 the chuld 1n this respect The firm of Rubery Owen at Dar-
faston mear Wolverhampton have started an expeniment in the employment of
elderly workers The firm provides a special shop where they can carry out jotnery
and hight assembly work Two Amencan ciiies, Chicago and Mneapolis have
under consideration plans to provide pre retirement counselling as a central service
available to workers 1n industry In a number of communilies courses sn pre-
paration ot retirement are betng given as a part of the adult education classes or
m evening classes of universities

Financial aspect

Thermse Afan =2 ta - -

v
* .

u veinup L0 22 g week Without reduction 1 pension Their penston will not be

payab;: um}x}l they setire or regch the age of seventy years Details are given on

pag': “of the Report of the Committee on the Fconomic and Finnne al Puablauen

. '
1twil '
ways

ment :

(2) The imuting of com,
pulsory entry up to a

¢ specified age, sa; th
ent (;y) ::l;::‘ylll:g threreal'ler subject to satisfactory evidence of ghecam):" g? i vohuntary
W pens:on: ;‘ ;:: Kcl't:rm:mlsm-y Provision ail through but with the ntroduction of a
the pension as large as 3;:;;:2:5 ::c SChtCmc il 25 posme oy O1CT to make

e cost as small as po

lh(c) r\<> vegard al\ persons entenng afier a fixe oo

crefore meligible to enter the scheme except

There 35
dora T 15 10 doubt that these financral

ed age say 50 as temporary staff and
by spectal agreement of all parties

Snente — 2 L

'xdcn I}; ! T
at . '
wrespectiv, o, wppolug
respec “g 108 Keeping on of oldey Hperr Y 10 ive effective service

- T workers causes delay 1n promotion
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Tudnidual cases
The following notes illustrate some of the circumstances under which work
was continued by elderly men

An ex-boot reparrcr, aged 68 years, who has now become a general labourer He
1s depressed and feels he will be discharged soon, or that he will have to retire because
of disparaging remarks passed by the younger workers

Steel wire polisher, aged 71 years Inspite of angina of effort, he works a 68-hour week

A drayman, aged 70 years, was an example of how, if a physical disability can be
removed, working capacity may return His wife smd he was morose and apathetic
before his cataract operation Sence that was successful, he has been full of energy and
zest and has gone back to full-time work again

A director of a steel firm, aged 75 years, a fit old man, whose only complaint was
that his memory 1s no longer good cnough to keep hum 1 his administratne job
Speech slow, but judgement good

An auctioneer, aged 83 years, a widower A lonely old man who still goes to an
office 1n town but does not do any business

A sweeper and cleaner in a steel works aged 77 years Says he is extremely it He
ts agile and finds his hight job well within his capacity

A wire rope maker, aged 81 years **He refuses to retire becruse hus whole hie s
bound up with his craft ™

A commercial traveller in the wholesale food trade, aged 81 years, a widower
Works full-ime Cooks for humself or has his meals out Goes dancing two or three
times a week Has not scen a doctor since he was aged 21 years

Industrial medicine

Industrial medicine has an important part to play n achieving these results
and has two major functions The first 1s dignostic, the management requires
mformation on the type of work which the individual can do and requires to know
when the change of occupation 1s to be desired The second function is a therapeutic
one, the periodie health examination should help men to overcome their physical
and mental differences Sound advice and counselling can do a great deal to over-
come many of these disabihties The examination should be carried out by the
works medical officer wiho understunds the conditions prevading m the fuctacy
There should be a full chmcal exanunation inctuding an electrocardiograph and
x-ray of the chest There should be a re-cxamination once a yearf posstble

Pre-renrement counselling

Al this 1s particularly important i yiew of the widespread mdividutt differences
between ndividuals Some of these principles have already been apphied i the
United States of America The Dodge, Chrysler and Ford Works all hive ‘chcryncs
for the employment of therr ¢Iderly workers The Standird Oif Compny Wt New
Jersey has what s called a pre-retirement counsclling programme, where employ ees
ears before retirement 15 duc to cnable them to contimue m &
should they so desire Onc of the most impartant functions
ducattanal This should be directed towards sorkers of
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and 1t may also close entrance to an apprenticeship where the age hnuts are fived
The National Advisory Commuttee on the Employment of Older Men and Women
was set up to advise on the problem Itissued ts first report in 1953, this was known
generally as the Watkinson report

Although prior to the war the percentage of elderly workers in whole-time
employment was falling, 1t would appear that this trend has now been haited,
at any rate 1n 1954 there were employed 1n this country, 870,000 men and women
aver pensionable age and 230,000 over the age of seventy years Flemmg (1955) 1n
a sunvey of the age compostion of the iron and steel mdustry has shown that
there are considerable differences tn the age structure of firms carrying out
similar work, some firms making fuller use of older manpower than others In
the words of Fleming what 1s required 15, **  an approach which includes one
or several of such industnal procedures as a periodic medical chech-up of such
persons, Job analysis and work study apphed in this connection, rter-age counsel-
hing or retramning, or defimite and dehberate fitting of Jobs to men ™ One thing 1s
certain, 1t 1s quite impossible to make but the very broadest gencrahization
regard to employment Industry 1s so very dnerse and indiniduals, as we have
seen, vary so much in their capabiitties and destimes

The problem has also concerned the non industrial worker The retiring age for
professors at Edinburgh Unn ersity 15 seventy years, whilst Cambridge and Oxford
Universities recently raised the retinng age to sixty-seven years In an mstitution
for hugher education 1in New York City, ten professors with a total age of 706
years have been brought out of retirement 1n order to undertake teaching It 15
to be noted that m many occupations, for example Members of Parliiment,
clergymen, craftsmen, and in private practice in the professions, the date of re-
tirement 1s 1n many cases well over seventy years of age

In old age physical vigour and muscular strength dechne, but judgement and
shill can rematn, visual acmty dimimshed but the ability to comprehend what 1
seen may smprove Men can be useful and productne members of society Jong after
the age of seventy years  They are at their best when enthustasm and experience are
cvenly balanced and should have the opportunity of carrymng on in a job more
susted to thewr capabnhives should they so desire There are many examples of
old men who rapidly detertorate when they retire unless they arc fortunate enough
to have developed some interesting and absorbing hobby  Most people are unhippy
when they arc 1dle and this 1s particularly true of older people Perhaps onc of
the reasons why old ladies last so much longer than ofd men 1s that they never

retire
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A

Abdomen, examunation of, 214
Absorption, ntestinal, 307
Acanthoma motluscum sebaceurn, 208
Acanthoss mugricans, 203-2
Accident proneness, 1n the elderly, 397
Achilles tendon, division of, 241
Achlorhydna, 65, 306-307, 393

age and, 66

effects of, 306

ncidence, 65, 306
Acromegaly, diabetes 1, 146
Addsson’s disease, 289
Adrenal gland, age changes 1n, 38-40
Ageng

bological factors 1n, 22-49

ndex of, 8

defimtion, 6

leatung and tramning o, 93-103
problems 1n, 1-21
Alopecia, chmacteric and, 186
Ambylation, early, 269
Amnesia, hypertension and, 120

Amputation, loner limb, nerve block 1,
269

Anzemia,

correctton before operation, 255
gvnaecological conditions, m, 429
won deficiency, 283
PerniCious, 288

glossodynia associated wath, 222
Plummer-Vinson syndrome, 222
treatment, 222

Anaesthesia, 249-271
admimstration, methods of, 262
anubiotices following, 257
‘bromethol, 263
chioroform, 260
chlorpromazine, 258
choice of, 249, 253-254
complications in the elderly, 249
considerations for, 249-253
cyclopropane, 260-261, 268
decamethonium todide, 261
(giihgo‘ce;h"\ 259

ranine chi 2
s oride, 258, 261, 262
gallamine toethiodide, 254, 261, 262
whalation, 258 ’
;nlr:vennus, 263
audenum methyl sulphate, 261,
mental changes aﬁ'ccupng 7.7l6| @
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Anaesthesia (cont ) N
methods, evaluatan af, 266
neostigmine, 261, 262
nene block& 26236—7266
mtrous oxidc,

oxygen, and, 261, 268
Nupercaine, 263 R
operalive management, 258
paraldehyde, 262
pethrdine, 253, 2
premedication, 257
procaine, 269
rectal, 262-263
refngeration, 269
relaxants, 26;;362
spnal, 253,
sﬁcmnylchohnc chloride, 258, 261, 262
techniques, specific operations, for, 266~

269 (see also specific operations)
Tensilon, 262
thiopentone, 253, 254, 257, 263, 268,
267, 268, 269
trichioroethylene, 260, 269
Xylocaine, 268

Aneurysms,

aortc, 196

Sgrulike, LS, 428
Anorevia nervosa, deficient diet resembling,

326
Anubiotics, 274-276
alimentary disturbances, causing, 275~
216 (see also specific conditions)
anaesthesta, following, 257
drug fever due to, 275
general principles in use of, 276
renal lesions followmng, 2
sensitizaton reactions mn, 274-276
toxic effects of, 274
Aocrta, calesfication of, 392
Artensal airculavon,
<hnical examination of, 244
impaired, 244-245, 246
oscillometer in, 244, 245
skin temperatare in, 234
Artenies,
elastteity, decrease 1n, 106
fibrosis, 106
Monckeberg's sclerosis, 107
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Artertography, 245
Arterioles,
fibrosis of, 107
hypertension n, 107
Arteriosclerosis,
aneurysm, caustng, 246
cercbral, fanting attacks in, 383
chintcal consequences, 111, 112
defective nutntion, causing, 307
diet and, 113
heredaty and, 111
hypertension, and, 106-131
incrdence, 110
legs, affecting, 244
lower limbs, of, 112
Monchkeberg’s sclerosis, 107
obliteratine, 112
pathology, 106
presention, 113
senule changes, 106
serum cholesterol and, 110
treatment, 113
Arthnitis, theumatoid, 242-243, 291-293
hands, of, 243
hip, of, 248
knecs, of, 243
orthopaedic surgery i, 236
shilled work, imiting, 395
treatment, 291-293
Arthrodesis,
arthnius rheumatoud, for, 243
feet, painful, for, 242
hip, ostecoarthnitis of for 240
wrist, for, 242
Arthroplasty,
clbow, of, 243
hip, osteoarthntis of, for, 240
Asthma, anovc heart falure, causing, 170
Atheroma, 106, 107
atherosclerosis and, 107
blood cholesterol and, 108
diabetes mellitus, complicating, 148
elective sies, 107
intimal changes, 107, 108
lipoid deposition 107
pathogenests, 108~110
xanthoma tubcrosum, 111
Atherosclcrosis, 107-110
cerebral, 2
clinical consequences, 112
dict, mfluence, on, 10%, 109
dictary cholesterol, related to, 330
fat ingestion in relation to, 320
hy percholesterol anaemia and, 321
intimal, 113 10
oproteins and,
) lrlr?cc‘t:amcal stains, influenced by, 111
pathogenests, 108

Atrophic gastnis, 394
Avllary apocrine sweat glands, age changes
m, 33-35

Brochemucal data,
acid-base balance, 64
Henderson-Hassclbalch equation, 64
electrolyte balance, 64
Paget’s disease, 1n, 247
Black lon#xsc following antibiotic therapy,

Bladder, 124
Blood,
acid-base balance of, 64
ascorbic acid deficiency, 56
carbon dioxide content, 63
1+ cholesterol, 108
count, exfoltative dermatitis, in, 227
nutrihion, effect of, on, 56
pyruvic acid levels and, 56
replacement,
post-operatine, 269
‘ surgery, duning, 259
urea, 62
| Blood pressure,
| abnormal, 114
| age effect on, 114
|
|
|

average, 1S
basal, 116, 117
casual, 115
changes with age, 394
high, 114
normal 114
representative levels, 14
supplemental, 117
Blood sugar cunve, 136,
determination of 135
J endocrine control of, 140
hormoncs, achion of, 140
metabolic progesses 140
{ Body, compostion of 308 309, 319
changes duning matunty, 319
measuring 309-310
Bones rehief of panin, 248
| Bowen s discase 210 211
Brain, ntracramal lesions, glycosuria n
[EX]

[ Breast, carcinoma of, 233
palliatise treatment, 294 295
Bromude, intoxicatton, 373
Bronchiectasis,
anacsthesia tn, 256
| treatment, 279-280
i upper lobe, 163
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Bronchitis, chronic, 162-183
aetiology, 172 178 |
are passages in, 164, 165 l
atmospheric condstions relating to, 175 i

arr pollution, 175, 176 ‘
Beaner Commuttee, (1954), report of,
176

)

Committes on Air Pollution (1953),
report of, 176 \

excessive humudity, 175 |

bactenology, 173

complications of, 181 i

cough i, 179-180 |

death rate from, 163, 164, 172-175, 177

defimution of, 162 I

dehydration 1, 180 '

duration of, 162

electralyte depletion 1n, 180, 181 l

emphysema 1n, 166

fund depletion 10, 180, 181 |

geogtaphical considerations in, 175 ‘

heart failure, pulmonary, in, 166

nfluenza, and, 172 &

lungs n, 165, 166

occupational factars 1, 176-178 I

pathology, 164-166 \

polycythaemia mn, 168

sesearch 1, 184, 182

Tesprratory farure 1n, 166

sevenity of, 162

social factors in, 176

fuzcepnblh(y to, 172 ‘r

c \
Calesums, 324-328 \
deficiency, 328
mtake, 324
Calones,
allowance by age, 311-312

deficiency of, 317-318 I
ntake, 312-317

Tequirements, 310-317
Candidz albicans infection, 276
Carbohydrate, tolerance, 59
Carbon'dioxide 1n blood, 64
Carcinora,

breast, of, 294-295

bronchial, disserminated, a

faluse, causing, 170
cenix, of, 214 216

noxic heart \
©orpus uter, of, 216-217

! Carcinoma (conf )2

moperable, 294-295
mct}:’cs(auc. 233-234
onvary, of, 218-219
prostatic, 289, 294
shin, of, 232-233
stomach, of, erythema
manifestation o
vulya, of, 228-229 .
Cardiac failure, thyrotoxicosis causing,
284
Cardiac murmurs, in anaesthessa, 251
Cardiovascular _collapse,  post-operative
penod in, 270
Cardiovascular disease, treaiment, 28D-
285 (see also speaific conditions)
Cardiovascular system, changes in the
elderly, 250
Carotid stnus pressure, 251 i
Cataract, 376, 377
Cells,
age changes 1n, 29-30, 391
Cajal, of, 3¢
classification in ageing process, 2539
differentiating rutotics, 235
fixed post mitotics, 25
nerve, 27
neurofibnls, 30-31
senility pigments g, 27-32
Purkine, 31-32
reverting post-mutotics, 25
vegetative Inter mutotics, 25
Cerebellum, Purkinge cell loss from, 31—

TAtum TCRENS 2%
ﬁ 25

32
Cerebral cortex, age changes i, 29-30
Cerebral vascular accident, blood pressure
and, 115
Cervix, carcinoma of, 214-216
dragnosss, 215-216
examnation of, 214
treatment, 213
urinary incontinence 1n, 216
rkvagmal bleeding 1n, 214

by, 274
Chiropody, genatric umt, in, 368

Chloramphemeol, bone marrow injury due
1

Chronic bronchitis (see Bronchitis chronic)
Chrome pulmonary infection, anaesthesia

m,

Chronic sickness, age and, 399

Cirrhosts, hepatic, 330

Claudication, intermuttent, 285
Gea"h"eisdsmcml detertoration affecting,

Chmacteric, 289
Confusiou, senile, 363

411



INDEX

Congestive cardiac failure, 284
Constipation, 286, 394 t
abdominal massage for, 344
dietary treatment for, 330 {
enema for, 286
laxatines for, 286
Cor pulmonale, 166~171 I
anoxic, 166-168
blood gases in, 168 |
cigarctte smoking in, 178
chinical picture, 171

Dentures,

tongue, effect on 305
upper, effects of, 305

Dermanus,

contact, 204
exfoliative, 204-206
occupational, 188, 189
pellagra hike, 188
seborrhoaic, 193, 204
treatment, 193
seile 187-188
of car-

Der

ositis, as

coronary atheroscl , d with,
< 166
electrocardiogram in, 171
electrocardiographic patterns n, 169, 170 (
embolism 1n, 171
emphysema associated with, 166
heart faiure n, 170, 177 ‘
incidence, 166
methods of investigation of, 168
occupational influence on, 178
peptic ulceration in, 171
pulmonary hy pertension in, 168, 169
thrombosis n, 171
uncomphicated 166
Corpus uten, carcinoma, of,
clinical features, 216-217
hysterectomy in, 217 !
recurrence, 217
spread, 217
treatment, 217
Corticouds, unnary, 59 ‘
Cortisone, 228
rheumatod arthritis, tn, 292-293
Court of Protection, 381
Cushing’s syndrome, diabetes mellitus in,
146

Cutancous cruptions caused by chemo-
therapy, 27

Cutancous horns, 210

Cutss thombordalis nuchae, 206

Cystometry, 278

Cysts,
ovarian,
\agmal, 223

221, 222

b

Data, organization of, 92-95
Deafness, 395
acoustic trauma, due to, 395
Paget’s discase, n, 247
Dch)dmnm;. correction before operation,
25

De Mcrg;n's spots, 206
Dentition,
diet and, 305 |
glossodymia and, 200

cinoma, 202

Diabetes mellitus, 144-155

actiology, 145, 146
atheroma complicating, 148
cataract due to, 150
chinical grouping, 147
chmeal pictare, 144, 146-147
coma, drabetic, 156-159
complcations, 148-151
Cushing’s syndrome, 1n, 146
dagnosts, 147148
endocrine glands 1n causation, 146
gangtene complhcating, 148
surgical interyention, 154
treatment, 149
glycosunia and, 133, 144
heredity and, 146
home care of elderly following, 160
hormone influcnee in, 145
hypoglycacma 1n, 145, 155 156
ketone bodies 1, 144
Rothera’s test for, 148
ketosss and, 144
Mendelian recessinve  character, trans
mtted as, 146
mild 147
nenous complications, 149
ob‘_csny and, 146, 308
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iet, 15)
Insulin 152-155

Diabetic coma 156 159
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ketosts causing, 156

potassium deticiency in 159

presention, 157

treatment, 158159
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Drabetc coma (cont ) *
water depletion, assonated with, 159
% ray exanunation for cause of, 159
Duarrthoea 286
antibiotcs due to, 275
mfective, treatment, 286
Daet,
arteniosclerosis and, 113
atheroma and, 108
atherosclerosis and 108
blood affected by, 56
calcum w, 324, 325
deficient, 317-318, 326-327
anorexia nervosa, resembhing, 326
fat, 108
general principles, 332-333
glycosuria restrictions of, 138
health, 1n, 394
home care, influencing, 377-378
intake and energy expenditure, 312-313
ndustry, i, 313-314
wtravenous feeding, 332
won deficiency, 328
milk, 331

Onert an nrasad an AfE AC

wal g, 10y
Disabiliy,
cardiac disease, due 1o, 11-12
causes of, 10-12
1Mt health and, 10-12
osteoarthnius, due to, 12
theumatoid arthntss, due to, 12
Disabled Persons Regster, 317
Display g;xdg control, relations between,
District nurses, 389-390
Dizziness,
Prevention of, 383
teatment of, 383
vertigo and, 382
Drugs, 273-274
bromude intoxications, 273
fever, 275
narcouc and depressant, 273
recent advances i, effect of, 273-274
unnary mconuinence, for, 278
Dysentery 286
treatment, sulphonanudes n, 286
yspepsia, achlorhydria causing, 306

E
Eczema, generalized exfoliation
ollowing, 204

n dermating
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| Elastoss semlis, 206
Electrocardiographic examination, pre-
operative preparation, in, 255
Electrolyte imbalance, correction before
operation, 255
Emphysema,
aﬁo{lc heart fuilure, causing, 170
clinical charactenstcs of, 166, 168
I cor pulmonale, associated with, 166
diffuse, 165
' pathological charactenstics of, 166, 168
Employment,
full-ume, 402, 403
individual cases of, 404
social classes, by, 403
ncome and penstons 1n, 405
imdustrial medicine in, 404-305
light industries, 1n, 402
pre retirement counselling, 404405
Endartentss, 108
Endocrine glands,
age changes and, 4143
nutrition affected by, 318
Epitheltoma,
basal-celled, 210-211
treatment, 211
Bowen's discase, 211
cheek, of, 209
hand, of, 209

13
Face, lentigo maligna of, 210
Faeces,

impacted, removal of, 286
u;ccnlm:m:c of, 286-287
s

death rate from, 334-387
mechanism of, 385-387
prevention of, 388
results of, 387-388
eet,

buntons of, 242
care of, diabetic gangrene, in, 149
claudication 1n, 245

deformed, 377

Im‘x;ne ca(re, m‘ﬂuencmg, n

ntermuttent clauds

eplmega sl cation, care 1n, 285
panful, 242
emur,

fractures of, 237-238
neck, 237-238
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Femur (cont.): Genatric untt (cont} :
fractures of (cont.) : proncer, 358
shaft, 238  problems, 370
treatment, 237-238 | Report of British Medital Association
Femur, nech of, osteoporosis of, 383 Commuttec affecting, 358
Food, ' senile confuston in, 363
household wastage of, 316-317 short-stay, 363
purchased, calonc value of, 316 speech thecapy in, 368
special, 331-332 stafl, 364-367
Fibroma, ovanan, 222 temporary accommodatton, 370
Fibrosis, arterial, 106 visitors to, 362
Fistula, waitng hist for, 368-369
urinary, 225-226 wards in,
vesico-vaginal, 225, 226 acute, 346-348, 360-361
Fractures, 237-238 (sce afso specific sites) grouping of, 345
age, differences wath, 237 long-stay, 361-362
crush, 238 occupational or divisional therapy, 348
death rate from, 283 semule or wremedrable, 345-346
femur, 237-238 treatment in, 346-348
glycosuria followng, 143 Genatrics, definition of, §
humerus, 238 Gerontology, definttton of, 55
ostertis deformans, in, 248 Glaucoma, chrontc, 377
porosis of bone, due to, 238 Glossiis,
Friendly Socreties, 16 anubiotic therapy, following, 275

vitamin B deficiency, caused by, 328
Glossodyma, 200

G Glucose, tolerance test, 60
glycosuna, i, 135
grenc, pl draby mellitus,  Glycosuria,
148 acromegaly, in, 141
Gastrectomy, glycosuria foliowng, 139 alimentary, 143, 144
Gastntis, atrophie, 394 anacsthetic, followrny, 142
Gastr 1 system, h m, *s test for, 134
252 blaod sugar, 135, 136, 140
Genito-urinary system, anaesthesia, in, 252 carbohydrate metabolism and, 59, 61
Genatne journals, 18 cause of, 60
Germatric societics, 18 Chnuest for, 134
Genatric unit, drabetes melittus and, frequency of, 133
ambulatory patents, 346 diagnosis, 134 136
chiropody 1, 368 diet restricuons, 138
departments in, 3458-350 Fehiing’s test for, 134
function of, 348 glucose tolerance test, 135
oocupational therapy, 349-350 hyperglycacnua, with, 132, 135
structure of, 358-359 hy perthyroxtism, in, 140
treatment n, 348-350 ncidence, 132, 133
development, 358-363 ntracramal lestons and, 143
duscharge from, 350 lag, 133 139, 144
domicilary visits from, 369 non-drabetic, 133, 134
THa aant elane s 247 A0t obesity, assocrated with, 142
) . physical inactivaty and, 142, 143
- 360 post-gastrectomy syndrome, 139, 140

prisoners of war n, 142
renal 136 138

' ty 1n, 363
mental tnfirmity diabetes mellntus, differennation, 60,
138

Minustey of Health aircular affecting, 363

:occupanonal lhcm;;ls?s;n.j:ggggﬁ ) D mdrome and, 14
45-35), anconi 0 ,

orgamzation of, 3  ancom o o

X nts, 369
gx;s‘x‘::‘;cmpm 1n, 367-368 glucose solerance test an, 60
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G\yco&una feonty.
renal (cont )
cidence, 137-138
msulm m lrcalment, contra indcauon

thr:shcld m. 137
significance, 132-161
tablet tests, 134
temparary
Gout, reliel of symptoms, 293-294

H

Haemorrhage, gastroduodenal, 287
Haemorrhowds, surgery for, nerve black i,
269

Hair,
grtymg of, 186
loss of, 186

Hands rthewmatoid arthritis, of, surgical

treatment, 243

Heart disease,
anaesthesia in, 256
hyknhyxo\dlsm n, 289
Dré-operatne preparation 1n, 256
thyroud function and, 290

Heant falure,
congestive, 284
cor pulmonale in, 177

en dcﬁuency anaemia 1n, 288
BYOSS, 256

Tow grade, 256
oocupaxmnal mﬂutnce on, 177, 178
treatment,
Hemlplega 24] -242, 249
tréatment,
Physical medlclnc, 351-352
Surges
Heyanc mrrhos:s 330
Herpes zoster, 201
pan due to, 20§
reatment, 20'.’.
%-tay therapy, 202
Hip.

arthnius of, 248
contractures, flexion nf 239 240
oSteoartheitss of, 24
vhysiotherapy for 353~354
Hodglan s disease, 204, 2
sk mam(cs\a\lons assocla«ed with,

Home care of the c!d:rb',

Tobler
factors fluen provlems i the,

depression, 381
duet, 377378
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Home care of lhc elderly, problems in the
(con

factors mﬂuencmg {cont )"
fanting attacks, 383
falls, 384-388
feet, 377
heanng, 377
housing, 376
incontinence, 381
mental vigour, 379, 380
mobihity, 378-379
osteoparosts, 382-383
personal affairs, conduct of, 381
social, 374-375
verhigo and dizziness, 382-383
ision, 376~
family, nursing and domestic care from,
375
fitness, assessment of, 372 " 4 e
eneral practitoner, value  and -
& sp(i)slbnhly of, 373-374
medical problems, 373-376
mobility, assessment of, 372
services avarlable, 388-390
National Assistance Board, 389
special equipment for, 389-390
Home helps, 389-390
Homeostatic change :n age, 391, 394
Hormeones,
age changes, mfluencing, 35-45
assays, ¢
unne, In, 57-59
Humerus, fractures of neck of, 238
Hydrocortisane, osteaarthetss of baee, for,
230

h

and, 324

Hypertension, 114-131, 250

aenology, 1
amnesia, and, 120
angma of effost, wath, 124, 128
aort coarctation causing, 109
artenosclerotic dementra, 120
artertosclerosts, and, 106~131
basal blood pressure, 117
breathlessness wn, 120
classification of, 114
component causes, 117-119
control of, methods, 127-128
essential, 117
heart h\lurc congestive, and, 120
mﬁucncﬁ s on  cardsovascular systemn,
malignant, 119
manfestations wn senescence, 120
Martorell’s syndrome, in, 197
ruld, defimuon of, 120
palpitation 1n, 120



Femur {cont)
fractures of (cont.):
shaft, 238
treatment, 237-238
Femur, neck of, osteoporosis of, 383
Food,
household wastage of, 316-317
purchased, calone value of, 316
special, 331-332
Fibroma, ovanan, 222
Fibrosis, artenal, 106
Fistula,
unnary, 225-226
aesico-vagmnal, 225, 226
Fractures, 237-238 (see also specific sites)
age, differences with, 237
crush, 238
death rate from, 283
femur, 237-238
hcosuna following, 143
humerus, 238
osteius deformans, mn, 248
poros:s of bone, due 1o, 238
Fniendly Sooicties, 16

I
i
|

G
Gangrene, complcatung dmabetes mellitus,
148

Gastrectomy, glycosuna following, 139
Gastns, atrophuc, 393
G
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Genatne unit (conr):
pioneer, 358
problems, 370
Report of Briush Medital Assocration
Commuttee affecting, 358
sentle confusion 1n, 363
short-stay, 363
speech therapy in, 368
staff, 364-367
temporary accommodation, 370
visitors 1o, 362
waiting list for, 368-369
wards 1,
acute, 346-348, 360-361
grouping of, 345
long-stay, 361-362
occupational or divisional therapy, 348
senile or irremediable, 345-346
treatment n, 346-348
Genatncs, defintion of, 5
Gerontologv, defimtion of, 55
laucoma, chromic, 377
Glossiuis,
antibiotsc therapy, following, 275
vitamin B deficiency, caused by, 328
Glossodyma, 200
Glucose, tolerance test, 60
glycosura, in, 135
Glycosuna,
acromegaly, m, 141
alimentary, 143, 144
anaesthetic, following, 142
Benedict's test for, 134

1y system, , 1,
252
Genito-urinary system, anaesthesia, 1n, 252
Genatric yjournals, 18
Genatric societies, 18
Genatric unit,
ambulatory patients, 346
churopody 1, 368
departments 1n, 348-350
funcuon of, 348
occupational therapy, 349-350
structure of, 358-359
treatment m, 348-350
derelopment, 358-363
discharge from, 350
doruolary visits from, 369
general hospital, plidc: 1, 363-364
P A adne

247 282
s ey,

om—pal; 18,
physiotherapi

305
1t 1n, 367-368
414

blood sugar, 135, 136, 140
carbohydrate metabolism and. 59. 61
cause of, 60
Clinstest for, 133
diabetes mellitus and, frequency of, 133
diagnosis, 134-136
diet restictions, 138
Fehling s test for, 134
glucose tolerance test, 135
hyperglycacmia, wrth, 132, 135
hyperthyroidism, m, 140
mnadence, 132, 133
intracramal lesions and, 143
lag, 133, 139, 144
non-diabetic, 133, 134
obesity, associated with, 142
physical mnactnaty and, 142, 143
post-gastrectomy syndrome, 139, 140
pnisoners-of-war, 11, 142
renal, 136-138

diabetes mellitus, differenuiation, 60,

138

Fancont syndrome and, 138

frequency of, 133
glucose tolerance test 1n, 60



Ketosis (cont )~
diabetes, 1n, 144
diabetic coma caused by, 156

etone hody production, excess of, 144

Rothera's test for, 143
vomitmg tn, 157
17 Ketosterods,
daily output of, §7-58
denvation of, 57
excrenion of, 57
measurement, method of, 57
starvation, effect of, 58
Kidney,
age changes 1, 26-27
diodone clearance, 61
glomerular changes, 61
gheosur, 136-138
physiology, 137

INDEX

Leukaemya, 202, 205
Leukoplahia, 194
carcinoma :xgr;smg from, 211
diagnosis,
tichen sclerosts, with, 194
ulvae, 193-195, 230
dagnosss, 193
pathology, 194
tesmnology, 193
Lichen sclerosis, 194
leukaptakia with, 194
\'u'ha_ of, lr::\l\m nt, .I9S| .

Lonelmess, 3/¥-30v
old people’s tlubs, 380

Lungs,
tubular function, study of, 61 function, tmpaement of, 166
Knees,

pathological changes, bronchitis, In,
arthnitis, rheurnatond of, 243 164-166
contractures, fleaton, 239-240
manspulation in, 240
pravention, 240 Lupus erythematosus, 202
Stewimann pins, traction through, 240 | Lupus yulgans, epithelioma ansing from,
types of, 240 pAt)
osteoarthitis of, 242
X~ D

reduction of capacity, anacsthesta affeet-
by
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ng, 1y Malnutnition, 378
financial stringency causing, 378
gynaecological condittons, 1, 234
L i “"meals on wheels", 1n, 378, 380
Le;

National Assistance Board in, 378

National Old People’s Welfare Com-
mittee 1, 378

ammalian erythrocyte, 32-33

anchester repair operatton, 223-224

Martorell's syndrome, 196-198

“*Meals on wheels™, 380

Medical knowledge, advance of, 338-339
effects of, 33§

adding **life to years™, 339
POt St A S

amputation of, 246
1schaemia in, 285
Penipheral vascular disease of, 244-246
chnical examination for, 244
treatment, 245-246
thrombophlebitss 1n, 284285
ukeration of,
actiology, 195, 196
disabalty, canse of, 195
discharge from, 195 v
naidence of, 195
Martorell’s syndrome, 196 . -
chnical picture, 197
confirmation of, 198
diagnosis, 198
‘hypertension in, 197
pasn 1, 197
treatment, 198
pain in, 195
tesatment, 196
Venous imnsufficiency causin,
Lentigo makigna, treatment of.gzlt)%

M
M.

Menopause,
hormonal changes n, 231
Post menopause, 231

pai i, 232

M;:abohsm‘ 5

asal metabolic rate, definition of,
body-surface area, and, 55 #
carbohydrate, 59

glycosunia and, 59-61
417
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Hypertension {cont } 2 i
pathogeness, 117 I
phacochromocy toma causing, 119
pregnancy toxaerm2 and, 119 I
myelonephrits, with, 119 !
renal disease causing, 119
renal 1schaerma in, 118
supplemental blood pressure, 117
systolie, arteniosclerosis and, 111
tinmitus, and, 120
treatment, 120-129

diet, salt-free, 123

rugs, .
admenistration, practical details of,
125

Ansolysen, dosage of, 125
confusion, 127
coronary pain, 127
dosage, control of, 128
hemiparesis, 127
mdications, 124
limbs, numbness of, 127
methonmum salts, 125, 126
patients, bnefing of, 129
pcn%mrmhdxmum with reserpine,
1

posture, 126
results, 124, 125, 129-130
side-effects, 127
toleration to, 126, 127
ganghiomce blockade, 123
selection of cases for, 123-125
special consideratons tn, 124
h)drugmlcd ergot alkalowds, by,

rauwolfia alkalowds, by, 121-122 !

sympathectomy, 123

veratrum alkaloids, by, 122-123
vertigo, and, 120

Hyperthyrodism,

diabetes 1n, 140
glycosuria tn, 140
physical tnactivty and, 143
presence of, test for, 135 o
DI LI e s

symptoms, 155, 156
d rcgogmuon, importance of, 156 1
treatment. l‘SLG

171198 ‘

1

Tmmortahty, cellular ife and, 22-25
Income, 405-406
pensions and, 405
Incontinence,
double, 286
faccal, 286-287
carcinoma, due to, 214
special measures in the aged, 286
treatment, 286
home care, influencing, 381
unnany, 234-227, 278
carcinoma, due to, 214, 216
causation, 278
complete, 232-233
fistula, due to, 225
wncurable, 278-279
management of, 278-279
partial, 232
stress, 238
treatment, 278
Industrial medicine, 404403
Insomnia, 298
Intellect,
achievement and, 400
changes of with age, 398400
Intelhigence tests, 95-97
Intertngo,
momlal, 192
candida albieans in, 192
clinical appearance, 192
recurrence, prevention of, 192
treatment, 192
sweat, 191
clinical appearance, 191
treatment, 192
Intestinal obstruction, operation for,
anaesthesa, 266-267
premedication, 267
Intesuine, fat absorption by, 319
Iron deficrency anacrma, 288
Ischaemua, penpheral, 285

1

Jaundice, chlorpromazine causing, 298

K

Keratosis,

arsenical, 210

senile, 210

carcinora ansing from, 211

Ketone bodies, urine, m, 157

tests {or presence of, 157
Ketosis,

abdomunal pamn 0, 157

cause of, 144, 156
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Qsrrotis durests. 61
Ostartis deformans, 247148
Qsteoatthntis,
Teporal shaft fracture, causing, 238
tip, of, 239-240
kaes, of, 24
anthopaedic surgery i, 236
physitherapy, 353354
work, umiting. 395
Osteoporosis 289, 290, 383384
calcont intake and 324
post menopausa), 290
symptoms, 383
weatment, 294, 384
Osteotomy, tup, of, 239
osteoarthiatis, for, 240
Ovary,
age changes in, 41
carcinoma of, 219-20
diagnosts, 218-219
granulosa<ell, 220
treatment, TN

cysts
dermond, 223
Dpseudomucinous, 221
serous 22}
fibroma, 232
Krukenberg tumour of 219, 220
turagues, bemen, 220-232
comphicauions of, 0 1

®
Paget’s disease, 247-24%
Pam,

sevieal carminom, tu, 125-216
Dast meagpausal, 232
relief of, 395 296
amidopynne tn 296
amafzesce drugs 10, 295298
ombiatens of, 296
synthetic J96-298
aspiun n 296
chlarprotmazime in, 297-298
levorphan s, 297
methadone hydrochloride i, 297
morphine 1n 296
wethidine hydrochlonde 1n, 297
Ppheraceuin am, 296
post-operative, 270
Pancreas,
ageng changes in, 26-37
duabetes melitus in relation to, 145
Pancreanus, 145
Paraplegia,
ferve blogk, due 1o, 264
Paget s disease 1n, 247
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| Pargsitoss, deluston of, 200-201
causes, 20
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\
{ Pempfugord, 189-191

age waidence, 189
i chmeal picture, 189-130

caurse of, 1

i Jeagnoss, 189
' confirmation of, 190
| Jeucocytosis with, 190
| onset, 189
v pemptugus and, 190

- prognosis, 190

| _ treatment, §91
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( 1
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1 Pclvecpémn,
t

8183
| complex, 84-87
L lass with age of, 31-3%
' speed tn, 3182
visual acuity m, 8183
Petnicious anaemia, 266
Person, nottal, definrtion of, 53-34

.

department 1n, foncuon of, 342-341

future  functional
before, 343

heat treatmeny, 333

status  assessment

{ . .
f

|

|

}

home, at, 3.

\ bemiplegra 1, ;;cruses Tor, 351352
1
mobile physiotherapy, 351
; outlying distects, 351
within hospital reach, 330-353
\ ntegration of available services, 341
massage, 344
| osteoarthrius, in, exercises for, 353354
‘ postural defects for, 344-345
role af, 342-344
| scope of, 342345
? o fphnl.\gt. 343
stuiltary gland, ageing changes 1n, 27
I Plastna cholesteral, dies and. 37| 124
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Metabolism (cont.)* {
effect of age on, 55
heat production and, 54
relation to age and sex, 55
Mobihity, restriction with age of, 399
ol b4

pseus r A

Moncheberg’s sclerosis, 107

charactenstics, 107

examinations for, 107
Movement ume,

age and, 74

measurement of, 74

slowing of, with age, 72

PO A

Myocardial infarction,
treatment, 282-284

anticoagulant drugs n, 282
early use, need for, 283
mortality rate, 283
prognosts, 282-283
nisk of haemorrhage n, 282

donucthary, 284

N

National Assistance Act, 1948, 357

National Health Act, 1946, 357

National Health Service, affects of, 339

Nationat Old People's Welfare Commuttes
16

Nausea due to antibjotics, 275
Ncoplasms, 206-212
bentgn, 206-208
tags, cutaneous, 207
Nene blocks, 263-266
brachial plexus, 265
epidural, 264, 268
control of, 264
haemorrhoids, surgery for, 269
mferior haemorrhoidal, 265
ngunal, 265
ntercostal, 265
disadvantages, 265
intestinal obstruction, for, 266
Nupercame n, 263
paravertebral, 264-265
rectal prolapse, surgery for, 269
spinal, 263-264, 268
contra-indicattons, 264
disadsantages, 264
mortalty 1n, 264
precautions 1n, 263
use of, incidence, 263 !
418

Nene blocks (cont):
subcostal, 263, 267
subdural, 268
Nene cells, ageing changes in, 27
Nervous system, changes with age, 394
Neunalga,
herpes zoster, due to, 201
post-herpetic, 201-202
tngemunal, 201
Night cramps, dict assocated with, 330-331
Nonuegian scabies, 21
Nutrients and nutrition, 303-337
absorption in, 305-307
cholesterol, 320
blood affected by, 56
calcum, 324-325
calories, 308-310
drgestion tn, 305-307
endocnme glands affecting, 318-319
ron, deficiency of, 328
Iterature on, 303-304
mitrogen smbalance, 318
protens, 317-319
pyruvic acid, 56
requirements, 318-326, 327
serum proten, 318
transportation of, 307-308
utilization of, 307-308
homeostatic mechamsms  affecting
307-308
vitamuns (see Vitamns)

o

Obesity, 327

diabetes mellitus with, 147
glycosuria assoctated with, 142
home c¢are, influencing, 328
treatment of, 327-328

Ocdema, nutnuional, 326
Operatine management, 258-259

blood pressure in, 259
blood replacement, 239
tracheal toilet m, 259

Orclndectomy, carcinoma of the prostate,

for, 294

Orthopacdic surgery, 235-248

age i refation to, 235
assessment for, 235

benefits from, 235-236
hemtplegta, role in, 241
osteoarthnts, indications for, 239
prosthesis in, 237

results of, 235

Smuth-Petersen nail in, 237
stausucal approach to, 236
value of, 235-237

Whitman reconstruction in, 238
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T
Scabres 198 . N
“Nermegian ,slBS, e Teeth, digestion 1n loss of, 305
dmgnwsfs? 199 Telangiectases, 206 26
e 39 i Thigh, amputation of, 244, 2 .
Sebor}fhig:cj\:ans 207 Thoracoplas(y‘.7gnmlc heart failure, cau
- Ing.
‘Scéxtx:‘c‘l]\‘a)'gzr::;;‘g‘l;z;’z_n Thrormbophlebius, legs, in, 283
Senson: motor performance, prevention, 285 299
age changes, and, 70 Thrombosis, 245, 2 s0
mgo\cm:m time, and, 72-74 ! fatingestion 1n r:):mt;n 10, 3X
rezeuon time, 71, 72 ! Thyroud gland, 57, 289-290

slowing of, 71-82

activity estimate, methods of, 57
tests for, 71
P

age changes in, 38
t_calafication of, 393
| Thyrodectomy, total, 250
. | Thyrotoucoesis, 289, 290
( dhabetes and, causal relation between,
4

anteriosclerosis and, 110 Toes, N
diet and, 108 amputation of, 242
sexand, 65 gangrenous, 246

. “values for, 63 Tongue,

burniae of, 200
| dentures denuding, 305
| __ sorcness of, 200
Tovacmia of, pregaancy, hypertension
Skin, and, 119
appearance of, 184, 135 i Tuberculosss,
exfoliatine dermatitg n, 204 k anovic heart faiure, causing, 170
ormones affecting, 185 treatment, 280
collond changes 1p, 183 Tumours,
epidermal changes, 184, 186 benign, ovary, of, 220-212
ntestngo, 191, 197 horns, cutaneous, 210
manifestations, malignant  disease of malignant, 210-212
tnternal organs, of, 202-206 naevord, 211
fenewal of, (86 Ppremalignant, 210
setuly degeneration, 184 Typhoid feser, chloramphenicol therapy
dermatoses, 186191 (see also und m, 253
stecific condiiions)
Hitamins in 185, 186
tags, 185

|
:
er ;
u
Sociat services, growth of, 13 18
Seectat senses changes with age, 395 396
Spinal anaesthesia 253,254
€aution 1n use of 254
contra indications, 254
i

Uleers,
atheromatous, 107
oeptic, 287

Tadent, 210-011
essential factors i use of, 254 Umibriicus, 0 9
Swmahus‘. antibiotic therapy, following, Urethrad c‘ar‘ﬁ;%c?:g!‘(:)a—%rllomn oh 2!
2 Unine, i
Stress incontinence, 227 .
Sutphanamudes, 274376 Firmas tn, gnicance, 132-16)
rug fever due 1o, 275 .
venal lesions follawing 374
SENSRIZANON reactions n, 274.2%% -

towus effects of, 274 '
urmaey tract, ;n 377 .
Swear ghands, aullary apocrine, 33-15
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Plasma proteins, 64 - Pruntus, 186-187
exfoliative dermatitis, 1, 205 abdomunal carcinorna, as manifestation
globulin concentrations, 64 of, 202
Pleura, caleification of, 393 antibiotic therapy, following, 275
Pncumocomiosis, anoxic  heart  failure, causes, 186
caustng, 170 psoriasis, differentiation from, 192
Pncumonia, lobar, 178 psychogenic, 187
death rate, reduction of, 163 soaps and, 187
Polycythaema, blood viscosity rise due to, treatment, 187
16 washtng and, 186
Poor Law, history of, 14-16 Psoriasis, 192-193
Population, clinical appearance, 192, 193
age-groups, 3, 4 pruritus, differentiation of, 192
birth rate, 5 seborrhocic  dermatitis, differentiation,
fail in, 8-9 r 193
Ine, 6 treatment, 193
comparison by countries, 8 | Purpura, semile, 185

death rate, 5, 10
life, expectation of, 8, 9 1

valids, percentage of, 11 . R
Report of Royal Comn;l;slon on, 5 ‘
Post-operative care, 269-271 t of thyro-
ambullau?n, 269 | Radwa:ta’c‘l::%g:;\‘ezlsr;‘lggcgmcn 4
complications, 2
cardiovascular, 270-271 g:gé:glnthcrapy reaction, 215
pulmonary, 270 .

intravenous nfusions 1n, 269-270 ‘ ;?cf:rsxr\g?rﬂ::x?l{':gzc‘, 773_,_’ "

pan, rehef of, 270 tests to determme speed of, 72, 73, 74

Premature ageing, hormones causing, 231 Rectal prolapse, surgery for, 269

Premedication, 257-258 Rehabilitation
Laboit’s Iytic cocktail 1n, 258 meducal, 330 331

morphine i, 257 342

programme in_ 342

pethidine 1n, 257 ‘ Renal function, 61-64
atropine with, 258 diminution, 61

dosage, 257-258
shocked patients, for, 258 ‘ '“Q?z,fg urea, 62
Pre-operative preparation, 255-258 concentration 62
Presbyopra, 376 | phenolsulphone phthalein, 62
Proctoscopy, 214 urea, 62
Profapse, gemital, 222-224 Retimtis proliferans complicating diabetes
aetiology, 222 mellitus 150
definition, 223 Retirement,
Manchester repair operation in, 223-224 ) %0 ang 114, 316 391, 400-40]
pressure 1 lower abdomen 1n, 233 Wll-health causing, 400
symptoms, 223 ‘ premature, 401
treatment, 223-224 pre retirement counselling, 404 405
Prostatectomy, ! Rodent ulcer 210-211
cause of, 268 ‘ clinteal picture, 210
death following, 268 histology, 211

nerve blocks 1n, 268

incidence of, 267 ‘ treatment, 211
risks 1n, 268

transurethral, 269 s

Prg‘t?:veswal, 208 Salivary glands, ageing changes i, 26
: 305-

R Sarcoidoss, anoxic heart failure, causing,
170

‘rgiia%c‘)hsm, sex hormones affecting, 330 |
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Urine, incontinence of (cont.):
mcurable, 278, 279
management of, 278
partial, 232
stress, 227
treatment, 278
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fibrotd tumours of, 217-218
polyp of, 218
sarcoma of, 217

v

Vagna,
bleeding,
&arcinoma, in, 214
oestrin withdrawal, 232
post-menopausal, 232
carcinoma, 216
discharge from, 214, 232
examination of, 214
inflammation of, hormone changes, duc
to, 231-232
Vagtnits, diagnosts, pressure
abdomen 1n, 2.
Vertigo, 382, 393
dizziness and, 382
falls, causing, 385
hypertension and, 120
treatment of, 383
Vision, failure, causes of, 376-377

i lower

Vitamins, 325-326
A, 56, 325
By, 325-326, 328
C, deficiency of, 56
D, hypervitaminosis and, 329
deficiency, 328-329
fat-soluble, 57
Voluntary sersices, 16-18
} Yomiting, antibiotics, due to, 275
’ Vuha,
atrophy of, 193, 194
benign lesions of, 229-231
carcinoma of, 228-22
leukoplakia, 230
Iichen sclerosis. 194
treatment, 195
lichen simplex, 194, 195
neurodermatitis of, 194
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!
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Warts, senile, 207
Whitman reconstruction of femoral neck,
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Wrist, arthrodests of, 242
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Xanthoma tubcrosum, 111
Xerosis, sentle, 185






