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FOREWORD

DiapeTic nursing 18 receiving new and desirable
emphasie 1n the nursing curnculum Mary Tangney’s
book, the first of 1ts kind, answers an essentral need

The réle of the nurse 1n today’s diabetic chnic 1s a
major one mcluding the teaching of patients in office
or hospital groups, the care of the compleated foot
case, the care of the obstetrical and the surgical patient,
the coma or hypogl pauent and super-
vision of children’s diabetic camps Miss Tangney has
served 1n nearly all these capacities at the George F
Baker Clinic and at the Hartford Hosprtal

Like Dr R D Lawrence, Miss Tangney has an mu-
mate k ledge of the and psy
problems of the diabetic

For all these reasons her excellent book will give 1m-
measurable help to the student and the graduate nurse

Prascira Warre






PREFACE

‘Tue content of this text 15 based on the objectives as
outlined 1n the section on diabetes 1n the Public Health
Nursing Curnculum Guide of 1‘)42 as prepared by a
Jount of The N: O for
Public Health Nursing and The Umted States Public
Health Service

Dr Lllott P Joslin has said that the further improve-
ment in care of diabetic patients hes not n the hospital,
but 1n the home With this thought in mind, the writer
has tried to stress the feaching of the diabetic person who
lives 1n the commumty rather than the nursing of the
drabetsc patient who 18 1n the hospital

In teaching, the most cffective results come from
systematized group-instruction which 1s further indi-
wvidualized by conferences, but many diabetic persons
live 1n small towns and rural areas whch are far re-
moved from the established clinies where such group
instruction 1s feasible Yet, they too require a practical
cduc:mon which will not only ¢nable them to avoid the

1 of poorly lled diabetes,
but which will enable them to take their part 1n the
activty of the community in which they lne With sucha
consideration in mind, thus text emphasizes the instruction
of indviduals with diabetes whom the nurse meets
daily 1n their homes, 1 the schoolroom, 1 business, and
n industry

Without assistance from many persons, this manu-
scnpt could not have been assembled The writer 1s
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particularly grateful to Dr Elliott P Joshn for the val
uable years spent 1n teaching diabetic persons under his
supervision To Dr Priscilla White for her inestumable
contribution of philosophy and msight mto the onenta
tion problems of the diabetic person to his disease, and
for most of the information contamned 1n the chapters
concerning chak in childhood and 1 preg

To Miss Ethel A Brooks, Director of the School of
Nursing and Nurstng Service at Hartford Hosputal,
for her encouragement, interest, and understanding of
the problems lved 1n the blish t of a dra-
betic patient teaching program To Miss Margery F
Marshall, faculty member of the Brighton High School,
Brighton, Massachusetts, for her corrective reading of
the entire manuscript To many of the faculty members
of Hartford Hospital School of Nursing sn particalar
Miss Rose ko Bernhard, Miss Doretta Thielker, and
Miss Florence C Kempf, for their mvaluable readimngs
and suggestions concernming the manuscript content To
the physicians on the staff of Hartford Hosprtal, par-
ticularly Dr Burdette J Buck, Dr Ralph E Kendall,
Dr Robert Tennant, and Dr JohnT Leopard, for their
advice and counseling 'To the W B Saunders Com
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DIABETES IN THE
NATIONAL PICTURE

DIABETES MELLITUS ranks seventh as a cause of death
1n the United States today It has been estimated that
25 per cent of the populace actually carnes the diabetic
trait, and that although the percentage of carriers re-
mams essentially the same, the number of persons
developing the disease 13 constantly increasing and will
continue to increase at an even greater rate than will the
population

FACTORS INFLUENCING INCREASED MORBIDITY

INCREASED LONGEVITT OF THE POPULATION

Although no age perted 15 exempted from the develop~
ment of diabetes, the disease 1s essentially one of later
life, for only one fourth of all diabetics 1n the Umted
States are under fifty years of age whereas one half of
all diabetics are sixty years of age or older * This latter
figure 1s stnking because only one mnth of the entire
population 15 sixty years of age or over

That the population 18 hving longer 13 evinced by the
fact that in 1900 the average age at death was 35 2 years,
n 1937, 54 4 years, and 1n 1945, 64 8 years This in-
creased Iife span has had a direct effect on the increased

3Spiegelman, M, and Marks H H  Age and scx vanauons in

prevalence and onset of d abetes mellirus {1940 data). Amencan Journal
of Public HMealth Janusty, 1946
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2 DIABETES AND THE DIABETIC

madence of diabetes because the longer the hfe span,
the more possible 1t 15 for those individuals who are
hereditanly predisposed to diabetes to develop the dis-
ease

This view 1s further substantiated by the fact that
in states where an older age group predomimates the
1nadence of diabetes 1s ligh  An idustnalized state like
M: husetts, for example, has diat at the rate of
thirty three per 100,000, Anzona, by way of contrast,
has an appreciably younger average age and the lowest
inadence of diabetes in all forty eight states In Arizona,
the mortahty rate for diabetes was ten per 100,000 1n
1937, 1n Rhode Island, 1t was forty-two However, when
standardized adjustments were made for consideration
of Anizona’s younger age of population, ratio of males
to females, number of Jews, medical facilities, and death
certificates available for statistical purposes, the mor-
bidity rates for Arizona and Rhode Island were more
nearly parallel 2

LONGEVITY OF FEMALES

Statistics show that women, i1n general, live longer
than men, thus, as the life span lengthens, the greater
will be the preponderance of females in the population
It 1s not surprising, then, to find that 61 5 per cent of
all diabetics are females and 38 5 per cent are males !
Diabetes, 1n 1ts broadest conception, 1s considered to be
a multiglandular endocrine disease, and the markedly
high incidence in females after the age of forty years 13
thought to be mfl d by physical changes which are
[ dental with the T

Before the age of twenty-one years, the incidence of

*Joshn, E. P, Root, H F_Wiute, P, Marble, A The Treatment of
Duabetes Mellitus Lea and Febuger, 1940, pp 44-45



DIABETES IN THE NATIONAL FICTURE 3

diabetes 13 about equal in both sexes, during the next
decade, there 1s a 20 per cent preponderance in females
Between thurty five and forty four years of age, the mct-
dence 1n females 1s higher by almost 60 per cent Between
the ages of forty five and sixty four years, there are
almost twice as many females with diabetes as males
Statistically speaking, there are 4 53 cases of diabetes
per 100,000 females 1n the Umted States population,
and only 2 73 cases in males per 100,000 In other words,
one woman out of every 45, and one man out of every
70 has diabetes at age sixty five and over Starting at
sixty five years, the difference 1n sex ratios diminishes
unty age eighty five 1s reached when the mnadence 1n
both sexes, as 1n youth, 1s sumlar

IMPROVEMENT IN DIAGNOSTIC FACILITIES

With increased education of the public, more persons
are reporting routinely to physicians and chmes for
physical examinations Most industrial plants and busi-
ness firms which offer retrement pensians to their em-
ployees require physical examunations yearly Cival
service appomntments also are preceded by physical
examnations Although most public schoals do not yet
mclude uninalysis 1n the physical exammations given to
students, many private schools and most colleges do
These factors alone have contributed to an increas, not
1n diabetes, but in diabetic case findings

Statisicians and authorities agree, however, that many
cases of diabetes sull go unrecogmzed, particularly in
rural areas where the rato of physicrans to patients
1 1nadequate, and where diagnostic facihtes are not
readily lable Ob Iy, of every mdiidual were to
have a lete physical Iy despute
the absence of diabene symptoms or known diabetic
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heredity, or if every patient who consulted a physician
or dentist for treatment of any land were to have his
urine examined for sugar, the diabetic morbidity figures
would show an even more marked 1ncrease Blotner and
Hyde demonstrated this fact 1 a report of their exami-
nations of service selectees in Massachusetts Among
selectees examined, they found an incidence of 2 dia-
betics per 1,000 1n the age group of eighteen to twenty-
five years, 35 diabetics per 1,000 in the age group
between twenty-six and thirty years, 6 2 per 1,000 1n the
age group between thirty-one and thurty-five years In
this series of young men, 78 per cent of the diabetics
were unaware of their disease These specific rates differ
widely from the crude rates of the National Health
Survey which are based on door-to door quesuoning
without physical or laboratory exammation According
to the Natwonal Health Survey, there were only 06
diabetics per 1,000 1n the age group between fifteen and
twenty-four years, and but 0 9 diabeties per 1,000 1n the
age group between twenty-five and thirty-four years
The report of Blotner and Hyde demonstrates that care-
ful diagnostic research will reveal a far higher madence
of diabetes than would he expected 1n door-to-door ques-
tionung The 1nad of r d diat should be
highest, then, 1n those urban areas where climes and
laboratories are most plentiful

RACE

Except for the Jewish race, i which the hugh incidence
of diabetes has long been an established fact, there 13 no
particular race or nationality characterized by an excep-
tionally lugh incidence or a relative absence of the discase
diabetes Since members of the Jewish race rarely inter-
marry with members of other races, thewr higher nci-
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dence may be the result of racial inbreeding Immugrants
or offspring of European stock develop diabetes 1n thus
country even though none of their forebears were known
to have the disease Again, this murrors the longer Iife
span, and better diagnostic facilities

DIABETES AS A CAUSE OF DEATH

In 1900, diabetes ranked twenty-seventh as a cause of
death However, even though this disease has advanced
from twenty-seventh in 1900 to seventh place dunng
forty years, the increase becomes less pronounced when
the formula for determining the crude death rate 1s ad-
Justed to accommodate the shorter lfe span m the year
1900 Therefore, the fact that diabetes now ranks seventh
as a tause of death does not necessarily represent a true
increase mn the prevalence of diabetes per se, but rather
reflects a structural change 1n the longevity of the popu-
lation, together with the availabihity of improved diag-
nostic facilities, better education of the public, and an
arbitrary method of classifying jornt causes of death

Figures derived from death certificates, based on vary-
ing interpretations of clasufications, are subject to many
errors  Frequently, the sources of these errors are una-
voudable For example, a physician may be called to
treat a patient 1n extremis whom he has never seen be-
fore If the patient were to expire suddenly of arteno-
sclerotic heart disease, and his farmly not to mention his
diabetic status to the physician, then the cause of death
as stated on the death cernficate would be arterioscler-
otic heart discase without mention of an existent diabetes

In writing death certificates, priority s given to the
underlying cause of death, and scoondary causes then
Lsted Thus, if a diabeuc were to dic as a result of
trauma, the word diabetes might be withheld intention-
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ally from the death certificate by 2 physician since the
actual cause of death seemed unrelated to diabetes An-
other physician might conclude that the acaident could
have occurred because the patient was having an insulin
reaction, and he would then list diabetes on the death
certificate

If an unconscious patient were to enter the hospital
with a laboratory diagnosis of diabetic coma, and a post-
mortem diagnosis of cerebral hemorrhage, the physician’s
difficulty 10 deciding the cause of death becomes obvtous

Although annually there are about 35,000 deaths re-
ported with diabetes named as the pnimary cause, and
4,000 addittonal deaths in which drabetes 1s hsted as a
contnbuting cause, the shortcomings of conclusions
based upon these figures are mamifest

LIFE PROGNOSIS IN DIABETES

Many factors contribute to the favorable or unfavor-
able prognosis of diabetes 1n individuals The seventy of
the disease 1tself 1s secondary to the patient’s own emo-
tional, 11 1, and © Dr Joshn
has said that less than one-thurd of all diabetics are faily
well treated, one-third are moderately well treated, one-
third poorly treated, and that one rarely sees a diabetic
patient who 15 treated 90 per cent a3 well as modern
methods make possible

Education of diabetic patients 1s essential to favorable
P but the comt of excellent prescription
and admirable teaching cannot always cope with a low
rate of intelligence or with a long-persistent and struc-

tural type of emotional bility which some individual;
present However, education of the patient 1s sull the
most satusf: y and tangible approach to the prol

tion of diabetic lives
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Since diabetic coma, the result of a break in contimuty
of established treatment, 1s always preventable if the
patient has been well instructed, the inaidence and the
death rate from coma 1n a commumty are a rehable
index to the adequacy or inadequacy ofits diabetc teach-
ing program When a known diabetic 1s hospitalized wath
the diagnosis of drabetic coma, one should be reluctant
to place blame on the patient for hus seemung lack of co-

P rather, the h P should be evalu-~
ated first If, on questioming, the patient can recall that
during his instruction peniod he had been impressed with
the fact that he should never omut his 1nsulin except on
hus physictan’s prescription, then one may Justifiably
question the patient’s cooperation should he enter 1n
coma with a history of insulin omission

The diabetic had a markedly shorter fife span than
average m the pre insulin era, but since the discovery of
sulin the difference between diabetic and nondrabetic
Dfe tenure has slowly diminushed  Formerly—even as late
as 1945—i1t was impossible for a diabetic to obtamn life
msurance because hus hfe span was two-thurds that of
normalcy In 1946, hfe insurance was granted to dia-
beuces by one of the largest insurance comparues in the
Unuted States This fact alone establishes the authen-
ticity of the statement that the diabetc” s prognosis for
hfe now appr that of the d

CAUSES OF DEATH IN DIABETES
The fallacy of evaluating death certficates to deter-
mune the underlying causes of death in diabetic patients
hasbeen mentioned, but the number of conclusions based
on pathological or postmortem €xXamunations is surpris-
ingly imited Robbins and Tucker of the Mallory Insu-
tute of Pathology at Boston City Hospital have presented
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one of the most clarifying surveys on thus subject Boston
City Hospital, a serves a large
metropolitan area The hospxtal accepts patients 1o the
various econamuc levels between indigency and opulence,
together with pauents having numerous ramufications of
diseases, and patients 1n emergent and termunal stages of
these diseases Robbins and Tucker’s study 1s based on

avex
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uler D sease  Renal isease Intection Cancer O hers.
EDABETC NOND ABET €
D abet ¢ Deaths Nond abet ¢ Dml/u
Number of cases 307  Nurber of cases

Years 1932 1942 wclumve  Years 1936 1937, it 1042
Average Age 598 years  Average Age 59 6 years

Fig 1 Causcs of death in 307 diabeties and 2800 nondiabetics {Data
from Robbins S L and Tucker A W, 1n New England Journal of Med
wane Dec 28 1944)

the postmortem of 307 wve chak

cases, and a control series of 2800 nondiabetic cases The
age at death 1s essentially parallel for both groups, 59 8
years for the diabetic series and 59 6 years for the control
series Since drabetic coma 1s a hazard peculiar only to
diabetics, the number of deaths from coma (22, or 72

* Thus figure includes 22 deaths from diabetic coma which are not used
10 this comparison xnce diabetic coma is peculiar to diabetes
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per cent) was excluded from the total number of dia-
betic deaths 1n order to establish a more accurate com-
parison with the contro] group The authors selected for

those s ble for the greatest
number of deaths in the general population as well as
those specificall d with diab (Fig 1)
INFECTION
Inf with a pred, of the pul. y typ!

caused the greatest number of fatalm:s Fig 1) Thls
finding 1s higher than would be expected now because
the series started before the introduction of chemother-
apy, also, Boston City Hospital admuts a proportionately
large number of patients with newly diagnosed pulmo
nary tuberculosts 1n whom the tissue changes are too
advanced to be reversible (Fig 4)

VASCULAR CHANGES

Vascular changes (Fig 2) appear second to infection
as a cause of death 1n this series, but 1 most series the
number of deaths of vascular ongin would exceed thase
from nfection The secondary position, m this 1nstance,
15 influenced by the fact that a sigmficant number of
deaths, vascular 1n ongin and sudden 1n occurrence, are
rcferrcd to 'hc office of the medlcal exammer Such a

Tuded ble num-
ber of cases from the study This study corroborates the
fact that coronary occlunion causes more than twice as
many deaths in a diabetic group as 1n a nondiabetic one
In thus series, peripheral vascular disease was not seen 1
the Jarge group of nondiabetics, but its relatively high
incidence m diabetics 1s proverbial and further reflected
by the marked increase i number of infections of the
extremties which 1s seen 1n the diabetic group (Fig 4)
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RENAL DISEASE

Although deaths from renal disease represent a small
fraction, they are significant because twice as many dia

345Y
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EjCereb a1 accdents ESJM scaltaneous B Extrom bes
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Fig 2 Fig 3 Fig 4
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“ Fig 4 Infectan asa cause of death 1n 307 diabeties and 2800 nond a
beties (Data from Robbins 8 L and Tucker A W 1n New England
Journal of Medicine Dec 28 1944 )

betics as nondiabetics died of renal disease Acute pye
lonephntis accounts for this marked variance, and sub
stantiates the physician’s reluctance to order catheteriza
tion for diabetic patients except as a last resort (Fig 3)
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CANCER
Also of statistical fi 15 the lower d of
cancer 1n the diabetic series (Fig 1) Since the average
age at death 1n both groups 1s almost 1dentical, the lower
meidence of cancer among diabeties cannot be ascribed
to the fact that they did not live to reach those age levels
at which cancer 1s most commonly found A conjectural
conclusion §s offered to the effect that the metabolic and
endocrine abnormalities associated with diabetes con-
tributed to the lower 1ncidence of cancer

CONCLUSION

Robbins and Tucker concluded, from their compre-
hensive study, that the diabetic individual hves as long
as the nondiabetic, but that there are certan hazards
whuch he 13 more likely to encounter, namely, coronary
occlusion, peripheral vascular disease, infection of the

, and acute pyel 3
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ETIOLOGY AND PREVENTION
OF DIABETES

DIABETES MELLITUS 13 transmitted as a Mendehan re
cessive trait A hng to the Mendelian hypothesis of
heredity, the heterozygous or unlike traits of two mates
do not fuse 1n thewr offspring Instead, the predominant
one leaves 1ts mark and the recessive one tends to disap
pear or become latent until future mating revives it m
another generation In discussing the imheritance of dia
betes, three types of individuals are involved There 15

both parents, there 18 the heterozygous ndwidual who
represents a fusion of genes from one parent who carries
the diabetic trait and one who does not, or two parents
who do not have the disease but who both carry the trait
or one parent who has the disease and one parent who
carries the trait The heterozygous individual does not
necessanly develop diabetes, but he carries the trait and
may transmut 1t to hus offspring There are three types of
mating which may produce diabetic offspring first, if
two carniers marry, 25 per cent of thewr offspnng could
develop diabetes, second, if a carner and a dabetic
marry, 50 per cent of therr offspring could develop diab-
etes, third, if two diabetics marry, 100 per cent of their
13
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offspring could develop diabetes From the last combina
tion, which 1s indisputably the worst, only 44 per cent
actually develop the disease, but as the life span contpues
to lengthen, this percentage should increase

These conclustons are based on the work of White and
Pincus, who postulated the genctic etiology of diabetes
Simmlar or 1dentical twins offer the most 1deal situation

Mating of diabetie person with person who does not
have diabetes or the trait for 1t The first generation
of such 2 mating could not develop diabetes but all
members of the first generation are heterozygous non

T rst Generot on G1abencs or eatners of the diabene trait

Whether or not diabetes will
occur m the second gentra
non depends upen the mates
selected by the fint genera
uon

Second Generation

‘The results of the three poss
ble types of matings of carriers
of the diabenie trait ate shown
‘The diabstic trajt may bave

Third Generation disappeared by the thied gen
eration or it may be revived
according to the matings from

@ -liomozygous d abet ¢ the second generation
O-Homorygous rond sbet
O-Hoterozggous nondisbet ¢ or carrier

Fg5

for the study of inhented patterns since they represent
the same germ plasm n duphcate The occurrence of
diabetes 1n one of simular twins should predict 1ts appear-
ance 1n the other twm Joshn reported one sertes of
strular twins 10 which 63 per cent of the sets had devel

oped diabetes at the tme of his wriing This contrasts
convincingly wath hus senies of disssmlar or fraternal twans
wn whom only 7 per cent of the sets developed diabetes



SECONDARY FACTORS

Although a diabetic heredity 15 considered to be the
srime factor m the etiology of diabetes, there ave second-
ary factors which seem to precipitate the onset of the
discase 1n those individuals whao are hereditarily predis-
posed Chuef among the provocatne factors are obesity,
trauma, nfection, and emotional experience which 1s
great enough to change the mdividual’s mode of ving
It 1s generally agreed that none of these factors actually
could produce diabetes, but that one or more of them
could ntensify a mld unrecogmzed diabetes to that
degree of severity which would permut chimcal recogmi-
tiont

OBESITY

The exact relationship of obestty to diabetes 13 not
known or understood, but of great importance 1s the fact
that obesity has been present in the case histonies of 70
to 90 per cent of all diabetics with onset 1n adult hfe Dr
Joshn's experience reveals that about 80 per cent of this
obesc group was markedly overwerght In a series of 1,000
consecutive diabetics, he found 8 per cent who were
underweight, 15 per cent who were of normal weight,
and 77 per cent who were overweight For this reason,
1t 15 not surprising that obesity formerly was considered
to be the chuef cause of diabetes, and that this theory
concermung etiology was widely accepted until the status
of heredity was established It 1s known now that dabetes
cannot oceur as a result of overweight unless the inhenited
trait for diabetes 15 present

However, 1t 13 the responsibility of the nurse m her
capacity as health teacher to stress and teach the dangers
of obesity She must find a sumple, nontechnical way to
teach people who are oy erweight even when they can
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recall no diabetic relatives It 1s true that the fat person
of muddle age usually cannot be mmpressed on the basis
of mamntaiming a fashionable figure, and that he repre~
sents a real challenge for teaching skill long before he 15
presented with a lesson on low-calone diet planning

Two ponts should be stressed for obese people whether
they appear as patients or as friends or relatives of the
patient

1 There 1s a shorter hfe expectancy for the obese per-
son that for the leaner indivadual, whether or not he has
drabetes

2 The hereditary trait of diabetes may not have shown
up for several generations, but may appear 1f two carriers
of the diabetic gene marry 1n any generation, and cbesity
may ncrease the chance of having diabetes

One of the factors leading to a shorter Ife expectancy
i obese persons 1s the overburdening of the heart Pa-
tients should be made to understand that the heart acts
as a pump 1n the body, and that when the mdividual
develops a nuddle-age lateral spread which 15 out of
proportion to hus height, then his normal size heart must
work harder and harder to take care of the circulatory
needs of an expanding orgamsm The techruque of teach-
g 1 a simple conversational way, which eliminates
terms like “hypertension” and “fatty degeneration” 1
essential Emphasis should be placed on factors which
will be nearer to the layman’s expenence than ‘“‘post-
mortem cardiovascular findings ** For instance, everyone
knows hfe insurance compames are anxious to sell poli-
cies, but most people do not know that insurance com-
parues are ling to nisk their 1nv by selling
policies to overweight individuals because statistics reveal
that the overweight person has an appreciably shorter
life expectancy than does his leaner brother
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Formerly, weight tables permutted the individual to
gain several pounds for each additional year of hus life,
even up to fifty or sixty years of age All too often, this1s
the average experience, but there 1s no plausible reason
for a person to wergh 10 pounds more at forty years of age
than he did at thirty Such a gain merely represents the
unfortunate result of eaung more, domng less, or a com-
bination of these two In using the type of table men
tioned, one should consider himself to be thurty years of
age or younger when determimng an ideal weight for
height after the thurtieth birthday

The second fact which must be appreciated m teachung
these obese patients 1s that most individuals do not have
a correct understanding of the term heredity, for when a
patient newly diagnosed as diabetic comes to the clinic,
where he 15 usually asked if there are ather diabetics 1n
Iis faruly, 1t takes persistent questioning to make the
patient understand that mheritance concerns more than
a direct parent-child mode of transmission With careful
prodding, he usually recalls a great-uncle who died with
2 “diabetic foot,” or a sister or coustn who “used 1o have
sugar » Therefore, the teaching nurse should stress that
drabetes which occurs even in distant relatives proves
that the gene for diabetes 18 1n the farmly, and that all
overweight individuals in the fammuly mught then be poten-
tial diabetics Better still, she should teach all members of
the famuly who are stll of normal weight to avord obesity
Most diabetics develop their disease at forty-five to forty-
nune years of age, but their surplus poundage started to
accumulate between the ages of thurty and thurty-five
Yyears

The nurse herself should appreciate the fact that an
excessive consumption of sugar alone does not precipitate
the onset of the discase in the hereditanly predisposed
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person, 1t 15 rather obesity caused by long exposure to
excessive food 1n general that brings 1t on

TRAUMA

In a diabetic clime, the relationship of trauma to the
onset of diabetes 1s not impressive, but 1n the orthopedic
ward 1t 13 stnking  Frequently a patient enters the ortho-
pedic ward for treatment of a fractured leg, but when his
urinalysis report comes back to the ward 1t reveals an
unsuspected glycosurta A blood sugar analyss corrobo-
rates the diagnosis of diabetes, and the surprised patient
finds humself receiving mnsulin and a special diet Imme-
diately he decides that bus diabetes occurred as the result
of hus fracture yesterday he had a normal leg and sup-
posedly he was not a diabetic, today he has a fractured
leg and diabetes Is 1t logical to assume that this patient
did not have diabetes yesterday® Was hus blood or urme
examined for sugar yesterday, last week, last month, or
even last year” Unless the patient answers 1n the affirma-
tive, one cannot state with surety whether or not he did
have diabetes before hus fracture

Often, there are many imdications present to support
a belef that undiagnosed diabetes was actually present
at the time of the accident For example, the patient may
be about fifty years of age and he may be gbese, and

are more among drat than they
are 1n a control group In the adult of middle age, the
onset of diab d, and the symp so bemgn

as to escape recogmtmn until some othcr complication
occurs During this period, while the diabetes was un-
recognuzed, the person mught be 1n a muld state of acid-
os1, during acidosis, the ketone bodies which are lost 1n
the urine take with them ealcium, thus producing 2 rela-
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twve caleum defi and predisp the indwidual
to bone fractures

As a cause of diabetes, trauma to the pancreas itself
docs not seem feamble because of the protection which
the pancreas recewves from 1ts anatomical posiion At
least four-fifths of the pancreas must be injured to pro-
duce diabetes Trauma sufficient to achieve thus much
damage to the pancreas would ordinanly damage sur-
rounding organs severely enough to cause death

IVFECTION

‘There 1s no proof that infection per se causes diabetes,
although infection 1s known to alter carbohydrate metab-
olsm Usually the patient wha believes that an infection
caused hus drabetes did not have hus blood or urine exam
mned within a month preceding his infection and so, once
agam, the evidence 1s lacking Dr Whate reported that
90 per cent of a series of diabetic cluldren who came to
her for imual regulation of thewr diabetes did not have
an 1nfectious disease 1n the year preceding diagnosis
This 13 a sigmficant finding because although chuldren
are more commonly afficted with infections than are
adults, yet mf played an part 1n the
onset of diabetes 1n chaldhood

Infection makes an existng drabetes more scvere, and
wsulin requirements usually ncrease and regulation
becomes difficult. Reahzing this, one may appreciate the
fact that an unrecognized, asymptomatic diabetes might
quickly bccome severe enough for the patient to manifest

the develop of an acute infec-
tion hkc pacumornia

At the onset of diabetes, while the disease 15 still mld
and unrecognized, exercise often helps to **burm” or
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metabolize the carbohydrate, because of thus, the ele-
vated blood sugar may nise to levels shghtly higher than
normal, but not to levels high enough to produce the
classical symptoms of diabetes However, should an indi-
wvidual with this muld type of diabetes not only develop
an wfection, but one which 1s severe enough to put him
to bed and thus elimnate hus exercise, 1t 15 not surprising
that his quiescent diabetes should become promnent

After the infection has disappeared, this type of patient
frequently develops a rermussion of hus diabetes The nurse
should teach im that a rerussion 15 not a cure Other-
wise, the patient may return in five or ten years for thigh
amputation, but with no personal account of diabetes
except that sugar was once found 1n huis unne Actually,
1f these patients were given glucose tolerance tests during
their remissions, they would be found to have diabetes
still Since these patients are discharged from the hospatal
as diabetcs, the nurse should instruct them to report for
blood sugar analysis at regular intervals of three to six
months

EV{OTIONAL EXPERIENCE

Emotional disturbance was once seriously considered
as a cause of diabetes, but this theory 1s no longer tenable
In those indtviduals who are hereditanly predisposed, an
emotional factor might be sigmificant enough to alter the
mode of hving to a degree that mght precipitate the
onset of diabetes For instance, people are often over-
weight, not because of an exaggerated sense of hunger,
but because eating relieves their boredom or nervous
tenston This eating mught be compared to the “nervous
habit” of many cigarette smokers Dunng the acute phase
of an emotional shock, the person involved may not
think of food in terms of routine meals, but instead he
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may eat at odd hours either because he becomes restless
or because someone remunds hum to eat Eventually, ag
the acute phase of his emotional episode becomes less
acute, he again cats his meals at the usual times, but he
may retain the nervous habit of eating between meals to
satisfy a residual restlessness ‘The resulting obesity which
follows, rather than the emotional experzence 1tself, may
favor the onset of diabetes if the person carnes the trait
for diabetes 1n his physical makeup

On the other hand, duning a long pertod of emotional
stress, the potential diabetic might eat significantly less
food than he did normally, and hus curtatled carbohy-
drate mtake nught not then offer adequate simulation
to an insulin secreting mechanism which has an inherent
madequacy If this person should once more resume his
normal eating habits, the istand cells might be unable to
secrete msulin in the needed quantity All thus 15 con-
Jectural, however, and may not have any bearing on the
etiology of diabetes

PANCREATITIS

Severe pancreatitis merits mention here  Strangely
enough, p 1s rarely 1 by diabetes
Joshin reported the combination 1n one of every 22,258
cases, and Umber 1n one of every 1000 cases

HEMOCHROMATOSIS

Hemochromatosis, which 1 a relatively uncormmon
disease, may produce diabetes as a mechamcal effect In
hemochromatosis, which 13 a disease of metabolic ongin,
wron pigment 1s found 1n different cells of the body n~
cluding those which make up the tissue of the 1slands of
Langerhans The function of these island cells 1s lost
when enough normal ussue has been replaced by iron
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pigment, as the process extends, msulin cannot be
secreted
SUMMARY

An inhentance of the trait for diabetes 13 the prime
factor in the euology of the discase For those who arc
hereditanly predisposed, obesity seems to be a precipitat
g factor, since 70 to 90 per cent of all adult diabetes
are obese prior to the onset of their diabetes Trauma,
1nfection, and emotion are often linked with the onset of
the disease, not because any of these factors per s can
actually cause diabetes, but because any one of them
may 1ntensify a mild or unrecogmized type of diabetes

PATHOLOGY AND HISTORY

Although diabetes was described as a syndrome long
before the tme of Christ, the knowledge of uabetic
pathology 1s relatively new In 1889, Paul Langerhans
first described the cells of the pancreas which now bear
tus name, but he did not recogruze their function o their
association with diabetes

In 1900, Eugene Opie, who was then an instructor of
pathology at the medical school of Johns Hophins Univer
sity, examuned microscopically the 1slands of Langerhars
from pancreatic sections of a chuld who had dued 12
diabetic coma Gross changes are not visible in the pan
creas of a diabetic at postmortem exanunation, but under
the microscope Opie saw and recogmzed for the first
time that the 1sland cells were degencrated to such 2
degree that their identification presented duifficulty

In 1916, Sir Edward Schafer postulated the theory
that the 1slands of Langerhans secreted a hormone essen
tial to the metabolism of carbohydrates Yet it was not
untl 1921 that this secretron 1nsuhin, was 1solated Jargely
through the efforts of Banting and Rest
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ANIMAL RESEARCH

Just one year before Opie’s starthng observation con-
cerning rmucroscopic degenerative changes m the 1slands
of L T Oskar Minkowsk luced severe diab-
ctes 1n a dog by removing the cmu’e pancreas, m a few
weeks, the dog died of dizbetic coma This episode
marked the first tume that diabetes had ever been pro-
duced deliberately 1n any species Minkowske’s work
focused the attennon of 1nvesugators on the pancreas
and undoubtedly paved the way for the rescarch of
others, including Opie and Schafer, wha presented the
theory that a q oragq wve defi of
the hormone which we now call insultn 15 the immediate
problem 1n diabetes

Drabetic research with ammals has often produced
interesting and striking results Different species respond
to the same procedure 1n different ways Minkowsk: pro-
duced diabetes in a dog by complete pancreatectomy, yet
recent work has shown that complete pancreatectomy mn
a duck does not produce diabetes We now know that
diabetes will not occur 1 dogs 1f as hittle as one fifth of
the pancreas s left msitu Careful evaluation of alt animal
experimentation must be stressed since not only do the
results vary from species to species, but their applicatton
to man s not always feasible Yet one cannot belittle the
findings of amimal research smce many of our present
basic conceptions of diabetes are founded on the results
of aumal study Before insultn was used chnucally, 1t was
first admunustered to diabetic dogs, nsulin lowered thewr
blood sugar and favorably altered therr diabetic syn-
dromes just as 1t still does in human diabeties

Often many years are required to evaluate and inter-
pret results of the ammal experimentation which has
been so prolific and constant in diabetic research
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Houssay’s experiments with dogs directed attention to
the pitwitary gland He produced severe diabetes 1n dogs
by pancreatectomy, then he greatly ameliorated ther
diabetes by removing their pituitary glands When given
an extract of the antertor pituitary these dogs developed
severe diabetes once more This suggested that a pitustary
hormone was associated with the disease diabetes

Young went further with this pituitary phase His dogs
were normal ones which had not been subjected to pan-
createctomy When these normal dogs were injected with
crude antenor pitwitary extract for a few days, their
blood sugar levels were not sigmificantly increased, but
these ammals did show a relative resistance to injected
msulin as evidenced by the fact that hypoglycerma could
not be produced 1n them However, Young did find that
when normal dogs were 1njected daily over a long period
of time, rather than for a few days, wath the crude extract
of the anterior piturtary, thewr blood sugar levels were
defintely elevated to diabetic heights These dogs, too,
were wmsulim resistant, but therr diabetes eventually

disapp d despite d with antenor
prtuntary extract Unlike human dlabcucs, these dogs
gamed weight dunng their temporary diabetic-hke
phase The question arose Could obesity sn the human
prediabetic represent a parallel” Using a thurd sertes of
normal dogs, Young injected larger and constantly in-
creasing amounts of the anterior pitwitary extract, fol-
lowing this program, the dogs did develop a true diabetes
without remussion and without insubin resistance

These experiments, almost haif a century after those
of Opue, directed attention to the effect of the anterior
pitmitary secretions on the slands of Langerhans, and
presented several questions for discussion In the human
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prediabetic stage, could an overly active pturtary have
stimulated the ssland cells of the pancreas to produce
more 1nsulin than the individual required? Might this
urplus of endogenous nsulin have created and main
amned a relatively low blood sugar level which could be
alleviated only by a larger intake of food® Eventually,
then, mught these 1sland cells “*burn out” as a result of
the extra demands made upon them, so that the result
would be an obese mdividual who could no longer secrete
msulm 1t sufficent amounts® If so, this 1s but one of
several types of diabetes, for 1t does not explain why the
diabetic ¢huld 15 rarely overweight Instead, he 1s charac
terisucally overheight However, normal puppies do not
develop diabetes when they are mjected with anterior
pituitary extract Instead, they are characterized by
physical precocity, eventually growing to a greater size
than that which nature planned for them After they
have passed the puppy stage, they may develop drabetes
even though their weight was never excessive

More recently, Dunn, Sheehan, and McLetchie, and
Bailey and Bailey, and others have produced true diab
etes 1n rabbuts, dogs, and cats by the mtravenous injec-
tion of alloxan, a component of the uric acid molecule
Alloxan causes a specific and selective necrosis of the
istands of Langerhans, while the acinar portion of the
Ppancreas remains unaffected Death from drabetes occurs
1n these animals 1n one to five days Joshn feels that the
suignificance of alloxan diabetes far outreaches other
recent findings because allosan 15 a2 component of unc
aad which 18 a normal preduct of body metabohsm
Alloxan 13 also valuable becausc st provides a satisfactory
and rapid way to produce diabetes 1n antmals when
special studies are desired concermng drabeuc pathology
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or complications, since a single mjection of a 5 per cent
solution of alloxan produces 1n these anymals a drabetc
state which wall respond to msulin

Diabetes may, then, be produced 1n suttable ammals
in three ways (1) by removal of the pancreas, (2) by
the mjection of anterior prtwitary extract, (3) by the
mnjection of alloxan

PREVENTION

The problem of prevention 1s even more difficult to
solve than 1s the problem of etiology which has at least
one positive factor, that of heredity

If one approaches prevention of diabetes through
publicizing the hereditary aspect, many discouraging
obstacles present themselves First of all, the general
pubhic knows all too little about diabetes because the
disease has not been given adequate publicity It s more
common than tuberculosis, the preventton and treatment
of which are largely sponsared by the public Millions of
Christmas seals are sold each year to people who realize
the need for funds 1n tuberculosis prevention and care,
posters are found along roadsides, 1n public vehicles, and
where people gather To finance research for the stud’y
of diabetes, there should be a “march of half dollars™
since diabetes 15 five times as common as infanule paral
ysis Diabetes, too, leaves 1n 1ts wake many disabling
complications hike bhndness and loss of kmbs It costs
untold money on the part of the individual, the state and
the city to finance the care and prostheses for crippled
ciabetics How much more useful and timely would it
be to collect funds to finance research directed toward
the prevention of these disabling complications and to~
ward the prevention of diabetes itself!

It 15 starthng to reahze that more than 25 per cent of
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the population carries the diabetic trait, yet the average
person does not understand the sigruficance of a diabetic
heredity

A nurse who does public health work 15 the key person
to teach the public Her contact s closer and more oppor-
tune than that of others, for she sees the patient in rela-
tionship to hus family, meeting the healthy people of her
communtty as well as the sick ones She should teach the
young sons, daughters, meces and nephews of her diab-
etic patients why they should not only avoid obesity, but
why they should aveid the hazard of marrymng into
diabetc farmbhes

Frequently, the qucstmn of steniizing diabetics comes
up for d Sterh 15 ble since the
average diabetic has reared lhus farmly long before hus
ciabetes 1s diagnosed Twenty five per cent of the popula-
ton carries the diabetic trait, but there 13 no way of being
absolutely sure which people are 1n this segment of the
population

The most practical way to prevent diabetes resolves
1tself into two phases, both of which may be accomplished
by teaching the younger members of the population who
are dot yet marned or overweight to be aware of the
situation so that they will recogmize the significance of a
double diabetic heredity and obesity High school stu-
dents are not too young for this teaching since they have
already learned of the Mendehan hypothes:s 1n biology
Such teaching would represent a practical application of
thus hypothesis Young diabetics should not be forbidden
the normalcy of marriage Rather, they should be taught
not to marry nto a family where diabetes 13 present
They should be impressed, also, with the importance of
carrying on this teaching with therr children, all of whom
will 1ahenit the trait (Fig 5) The nurse should teach




28 DIABETES AND THE DIABETIC

parents the need of instructing their children concerming
the avoidance of marital partners who come of diabetic
families

Except for preventing obesity, 1t seems futile to con-
sider teachung the avoidance of other known precipitating
factors such as emotion, trauma, or infection to those
who are hereditarily predisposed to diabetes, but their
true relationship should be explained to the diabetic who
erroneously believes that one of them caused his diabetes
Otherwise, attention may be diverted from the true
cause, heredity

DIABETIC FUND

Where there 1s a group of diabetics, there should also
be a diabetic fund The money for the fund should be
derwved 1 part from the diabetic patients themselves
The existence of a diabetic fund enables the diabetic who
has regained his health and who holds a useful position
in society to help other diabetics likewise to gain prestige
and morale

There 1s a need for solidanity and security by drabetics,
but 1t should not be supplied through social functions
Clubs estabhshcd primarily for diabetic adults should be
d The bond, diab does not
foster helpfulness and friendship so much as 1t does
neurotic personahties Diabetics should be adwvised to
remain with groups of normal people 1n order that they
may adapt themselves to a normal Iife Thus 1s a direct
challenge which cannot be met 1f the person joins social
groups whose convening 1s pnmarnly motvated by the
presence of a disease

The uses for a diabetic fund are innumerable Re-
search and education at large diabetic chinies speak for
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themselves, but smaller funds 1n smaller communities are
also valuable

At the Hartford Hospital the diabetic fund 1s relatively
new It was established 1n 1942, and has not yet reached
the sum of $500 Most of the money was donated by the
pattents 10 one-dollar bills One of the doctors, hearing
of the fund, gave fifty dollars A women’s club requested
a talk on diabetic children, and then expressed 1ts interest
by conducting a piemic at which box lunches were auc-
tioned The results were two a generous donation and
an increased interest in diabetes 1 the community
Another group of women asked for a talk on camps for
diabetic children and this was followed by a contribu-
tion Twenty-five dollars 15 needed to send a diabetic
child to camp for one week, although actually 1t costs
much more to maintain the chuld for that ume In the
autumn and early winter, the parents and children are
adwised to start saving toward the expense of two weeks
at camp The fund then supplies the defictenctes, which
range from complete twition to merely transportation
costs The number of children 1s relatively small, but the
greater amount of the fund 1s spent on them and right-
fully so

The number of pregnant women with diabetes who
are seen 1n the clinte 1s relatively small also, but the cost
of estrogen therapy s a large item From the fund may
come one-third of this expense

The diabetic amputee somettmes cannat afford to buy
2 pylon (weight beaning apphance) because he spent all
lus money futilely trying to save a toe Again the diabetic
fund contributes something, if only enough to start the
ball rolling by making a partal payment

‘The patients are greatly interested 1n this Lttde fund
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It belongs to them, and they frequently ask how 1t 13
bemng used Such a fund helps to publicize diabetes since
most people who contribute teil their friends about 1t

This does not usually mean more contributions to the
fund, but 1t does seem to make more people aware of
diabetes When the friend of a diabetic donor, who has
neglected his own drabetes, heard how the drabetic fund
provided ten dollars toward a pylon for a third diabetic
who required a thigh amputation, he hastened to make
an appointment with hus own docter This doctor corrob

orated the story and he was quite impressed The estab-
lishment of a diabetic fund to which the patients may
contribute, then, 15 of far reachung 1influence and of
mestimable value

SUMMARY

Diabetes 15 a disease of genetic orgin which 15 trans
mutted as a Mendelian recessive trait In those who are
hereditanily predisposed, the onset 1s believed to be
hastened by the presence of obestty, since 70 per cent to
90 per cent of all adult diabetics are obese prior to the
onset Obesity should never be overlooked or ignored
The obese person who develops diabetes 13 really for-
tunate because by virtue of hus diabetic diet he will lose
weight and then he may evade the chance of developing
heart disease and other complications which are asso
crated with obesity

The prevention of diabetes 1s 2 public health problem
Teaching which wall yield the most prolific results should
be focused on the younger people between the ages of
sixteen and thirty The amms, to prevent parng the
diabetic trait in marriage, and to prevent excessive
weight which usually starts to accumulate after the
thirticth year, should be stressed
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I
ENDOGENOUS INSULIN

PHISIOLOGY

Although 1t 15 1mpossible to determne the total number
of msulin units normally secreted within the body, or to
state with certainty the number of umts required m the
metabohsm of a gram of carbohydrate, 1t 1s reasonable to
assume that endogenous insulin is produced automatic-
ally and 1n varying ding to a d fied
dietary intake and body needs Insulin 1s concerned
pnmarnly with the metabolism of carbohydrate foods,
although 1t also metabolizes a portion of the protemn and
fat, and helps to mantain the blood sugar between cer-
tan recognized himits so that the normal person does
not expenence abnormally high or abnormally low blaod
sugar levels even when his diet 1s exceptionally high or
low 1n caloric content

Insulin 1s essential for the formation of glycogen, an
ammal starch which 1s derived largely from the carbo-
hydrate portion of the diet, more than 50 per cent of the
protemn foods, however, and about 10 per cent of the fat
are potential glycogen also The conversion of glucose to
glycogen 1s tcrmed gly that of protcm and fat
to glycogen, gly g Appr half of
the body’s glycogen 1s found in the liver, the storage
depot for collateral carbohydrate If the normal indi-
vidual omutted or delayed his noon meal, his blood
sugar would not fall to an abnormally low level because

32
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the glycogen which was formed from his breakfast would
be converted to sugar and released 1nto the blood stream
and thus the blood sugar would remamn within normal
limts This process which involves the breaking down
of glycogen to sugar 1s called glycogenolysis Glycogen 1s
found not only 1n the liver, but also i muscles, which
cannot function without 1t, and 10 other tissues

‘When the normal individual eats an excessive amount
of carbohydrate food, he does not develop an elevated
blood sugar Because hus insulin 15 produced endogen-
ously according to his needs, he merely produces insuhin
1n sufficient quantities to convert the food 1nto glycogen
If the glycogen depots were filled, this surplus carbohy-
drate would be converted into adipose tissue, and the
person would gain weight of his physical activity were
not increased proportionately

One may, then, appreciate the problem which con
fronts the diabetic person whose lack 1s that of endogen
ous 1nsultn, for without insulin he cannot form glycogen
which 1s essential to all physical activity and thus to hfe
atself

SYMPTOMS OF UNTREATED DIABETES OR HYPOINSULINISM
OMET

The onset of diabetes may be gradual, sudden, or
rapid Those 1n whom the onset 13 gradual are usually
the mddle-aged, ovcrwc:ght paumts whose diagnoses
are often d therr symp are
so muld that they may suﬂ'cr no inconvemence untl one
of the diabetic complications appears Younger patients
more often expenence erther a sudden or rapid onset 1n
sudden onset the symptoms are descrnibed as existing for
weeks rather than months, in rapid onset the symptoms
are deseribed as exisung for days or hours
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SYMPTOMS

There 15 a triad of symptoms by which diabetes has
been described for centuries Mention 1s made of them
in the Ebers papyrus of the ancient Egyptians These
three symptoms are polydipsia (excessive thurst), polyuria
(frequency of umnation), and polyphagia (excessive
appetite) In the patient’s history, the physician fre-
quently refers to them as the “polys ¥ The patient who
has mild diabetes which has developed gradually may
deny the ewustence of these symptoms, but will often
admit that he has always been a drinker of large
quantities of water

The two symptoms of polyuria and polydipsia are
responsible for the term diabetes which 1s dertved from
the Greek language, Itberally translated, diabetes means
to “siphon through * Later, the qualifying word “‘mellt
tus,” which 1s the Latin word for honey, was added when
sugar was recogruzed 1n the unine voided

Polydipsia In severe diabetes this symptom presents a
dramatic picture The patient tells of drinking consecu
tvely five to six glasses of water and stopping, not be
cause hus thirst was satisfied, but because he could hold
no more, and then, 1t a matter of mnutes, having to
repeat the process for relief of hus thirst Such a degree of
thirst indicates an extremely high blood sugar which in
turn means that the person 1s producing relatively little
endogenous msulin Since the individual 1s not secreting
enough msulin for glycogenesis or glyconeogenesis, the
carbohydrate remains 1n the blood as glucose Because
1t cannot be converted nto usable glycogen, the glucose
in the blood stream increases to abnormally high levels
The symptom of thurst here represents a defense mechan-
1sm of nature, an attempt to dilute the excessive blood
sugar so that the kidneys may elimnate what the body
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cannot use It 1s concewvable that the kidneys could rot
elimmate a unine of syrup hike consistency

Polyuna The symptoms of polyunia logically follow
polydipua In untreated diabetes mellitus, the large
volumes of unine voided contain a varying amount of
sugar Untreated diabetic patients may lose as much as
500 grams, or more than a pound, 1n twenty four hours,
and each gram of sugar represents a foss of 4 calories

Polyphagie  Polyphagia 18 less readily mentioned or
recogruzed a3 a symptom by the patient In fact, ats
presence may 1nfluence the panent to delay his visit to
the physician hecause a good appetite 13 assocrated usu-
ally with good health Since the patient 1s losing much
unassimulable food as sugar in the unne, hunger 13 an
expected symptom

This mad of symptoms forms a victous cycle The
higher the level of blood sugar, the more intense 1s the
thurst The more flwd the patent drinks, the more he
vouds In this large volume of urine are lost potential
calories and other s hunger, theref 18
extreme The hungner he becomes, the more he eats,
and the hugher goes his blood sugar, and so the picture
goes on Dunng this ume, the patent loses weight and
strength despite hus enormous appetite

When the diabetic recewves exogenous 1nsulin to sub-
stitute for fus own fack, these symptoms disappear if the
correct diet 13 presenibed and followed Injected msulin,
which 13 truly a substitute and not a real replacement, 1s
presenibed 1n a dose which consists of a speaific number
of unuts, dus exogenous 1nsulin Jacks the quahty of auto-

matic ¢ which ch 105u-
lin, and therefore the diet cannot vary from day to day,
but should remam constant 1n 1ts content of available
carbohydrate
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CRITERIA OF DIAGNOSIS

A knowledge of the blood sugar level 1s essential to
establish the diagnosis of diabetes mellitus

NORMAL BLOOD SUGAR
In a nondiabetic person the blood sugar fluctuates
within accepted normal limts, regardless of the dietary
1ntake because of endogenous nsuhn If the food intake
15 excessive, the body merely produces more 1nsulin to
convert the excessive food 1nto glycogen, and possibly to
adipose tissue, but sugar does not accumulate or mount
1n the blood On the other hand, if the individual has an
madequate food 1ntake, his blood sugar does not fall to
-abnormal levels Instead, the carbohydrate reserve of
glycogen 1s released by the Liver 1n an amount necessary
to mamntain the blood sugar at a level which vanes from
80 to 120 milligrams
When 2 patient presents himself to the physician or to
the clinic with what are believed to be the classic symp-
toms of diabetes, a blood sugar examnation should
always be made A diagnosis of diabetes cannot be made
because of the presence of glycosuria alone since glyco-
surta does not always indicate an msulin deficiency This
subject will be discussed more fully 1n Chapter IV
The normal blood sugar content 15 between 0 08 and
012 per cent When the report of a blood sample comes
from the labaratery, 1t 1s usually stated n terms of nullt-
grams per 100 cc of blood Thus, 0 08 per cent becomes
80 mulligrams per 100 cc, and 0 12 per cent becomes
120 mulhigrams per 100 cc
CAPILLARY BLOOD SUGAR
Capillary rather than venous blood 1s used frequently
now for blood sugar analysis, for a prick of the ear lobe
causes less apprehension than does a venous puncture
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Obwiously, a smaller amount of blood 15 required, for
this reason, analyses which are performed on capillary
bleedings are called “micro” determmattons The ear
lobe 15 preferred to the finger because puncture of the
ear lobe carries less danger of contact infection If a
sample of capillary blood were obtained while the patient
was fasting, the sugar content would be almost 1dentical
with that of blood denved from a vein After food has
been taken, the blood obtamed from the capillanes
would be somewhat higher 1n sugar content than blood
taken from a vein Actually, if the reading on postpran-
dial capillary blood were 180 milligrams, that taken from
a vein at the same moment would be approxsmately 150
mlligrams Thus difference of about 30 rmiligrams may
be deducted reasonably when the patent 1s having a
routine check-up, or at almost any tune except when
there 15 a question of diagnosis

VALUE OF POSTPRANDIAL BLOOD SUGAR ANALYSIS

Joshin deseribes diabetes as a chronic, hereditary dis-
ease characterized by an elevation of blood sugar and
the appearance of sugar in the unine Thus, a diagnosis
of diabetes should never be made merely because sugar
appears n the unne When sugar does appear i the
unne, the patient deserves 2 blood sugar analysis For 1n-
stance, 1f a patient comes to the chinic because he has a
painn hus chest, and the routine urinalyss reveals sugar,
the chnie may ask him to return again for 2 fasting blood
sugar test This might prove unfortunate because mild
diabetics have normal blood sugar values in the fasng
state lus diagnosis would be missed, and he would be in
danger of developing the complications of diabetes

There 13 another hazard to which such a patient might
be exposed When sugar appears in the urine, the patient
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1s sometimes placed on both diet and msulin although
he may not be a diabetic Such an erroneous concluston
would inconvenience but not harm the patient A more
revealing procedure would be that of taking blood after
the patient had eaten a meal high 1n carbohydrate Thus
provocative procedure would show more conclusively
whether or not the patient were producing sufficient
endogenous msuhn

THO LEVELS OF BLOOD SUGAR

Generally there are two levels of blood sugar which
are stressed for diagnostic purposes An indwidual with
sugar 1n his urine may be considered to have diabetes if
the fasting blood sugar 1s higher than 129 mulligrams per
100 cc, or when the postprandial blood 1s higher than
169 mlligrams per 100 cc of venous blood

GLUCOSE TOLERANCE TEST

If the postprandial blood sugar level 1s not conclusive,
a glucose tolerance test 1s used to determne whether or
not the patient has diabetes This test may also be of
academuc 1nterest, but 1t offers no clue to the severity of
the disease and 1s of no assistance 1n determimng msulin
requirements

There are many factors which must be taken nto con-
sideration before the test may be used, otherwise there
may be a fallacy 1n the interpretation of results and the
patient may be considered diabetic when actually he 1s
not A glucose tolerance test 13 of questionable value if
the patient has been hiving on a restricted dict for any
reason For pl lly aq of whether
or not true diabetes exists comes up even after a patient
has been dicting and taking insulin for several months
or years, this patient would not be a good candidate for
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the glucose tolerance test, without eareful preparation,
for two reasons
1 Any resmicted diet, whether drabetc, high fat, low
caloric, or any other type except high casbohydrate,
would, by 1ts restnction, depress temporanly the need
for endogenous insulin If 100 grams of glucose was given
to a person whose production of endogenous msulin had
suffered from lack of simulation, his blood sugar might
rise to abnormal levels The individual, therefore, who
has been Iiving on a restricted diet for any reason should
be placed on a house diet with no restriction of carbo-
hydrate for at least three days before he 15 subjected to
a glucose tolerance test This period of normal cating
would enable the insulin-producing mechanism to stabil-
1ze 1tself to the fluctuaung dietary intake of normalcy
2 Should a patient whose condition has been errone-
ously diagnosed as diabetes be taking insulin when he
does not actually requre 1t, the production of Yus endog-
enous wnsulin 13 depressed even more than 1t would be
1f he were on diet alone If diabetic diet and insulin were
not omutted until the day of the tolerance test, 100 grams
ol' glucnse would be too grcat a handicap for the markedly
of nsulin, and an ab-
normal clevation of blood sugar might eauly occur after
the mgestion of glucose The glucose tolerance test, then,
should not be done unless insulin has been omutted for
several days If the patient really has diabetes, such an
omussion would not be without danger If the diet and
nsuln are to be omutted 10 preparaton for a glucose
tolerance test, the patient should be kept under hospital
serutiny lest he go wnto a state of acidosie A patient with
severe diabetes does not need a glucose tolerance test to
blish hus d because fus dial blood
sugar level would be diagnostic
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In Chapter II 1t was mentioned that infectton disturbs
carbohydrate metabolism All infections are not obvious,
and 1t 15 not always possible to determine whether or
not the patient with questionable diabetes has an occult
mfection The elevation of body temperature may desig
nate that the patient has an nfection Therefore, the
nurse always takes the patient’s temperature 1n prepara-
tion for a glucose tolerance test, the test 1s usually can
celled if the temperature 1s elevated

‘The Metropol Life I Comp has pub
lished a report based on the chinical aspects of diabetic
patients studied at the George F Baker Chiuc 1n which
1t 1s stated that “the glucose tolerance test 1s an abnormal
procedure, influenced by age, prevxous diet, previous
msulin, infe 16 pregnancy,
arthritis, endocnine disorders, cancer, liver disease, and
others ** It 1s obvious, then, that the test should be done
only as a last resort, 1n the absence of certain complica-
tions and conditions

TECHNIQUE OF GLUCOSE TOLERANCE TEST

There are several standard methods of doing 2 glucose
tolerance test, but only one will be described here ‘The
Ppatient 1s instructed to take no food after mdmght on
the day of the test In the morning, samples of blood and
urine are collected while the patient 1s fasung Next, the
pattent 13 given glucose by mouth, for the adult, 100
grams of glucose 15 dissolved 1n 800 cubic centimeters of
water which 1s flavored with lemon juice to make the
solution more palatable The patient 1s nstructed to
drink the entire amount at once Samples of blood and
unne are collected simultaneously at mtervals of one-
half hour, one hour, two hours, occasionally agamn 1
three hours, following the admimstration of glucose
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Normally, there should be no glucose found in the unne
because the of end, msulin
should be sufficient to convcrt the glucose to glycogen
‘The blood sugar will nise, normally, to a level which 1s
hugher than the fastng one, but not to a level of 170
mlligrams  Within two hours, the blood sugar level
should drop to approximately the fastng level If the
patient hag diabetes, his blood sugar might or nught not
reach a fasting level of 130 mulligrams, but the blood
sugar following the intake of glucose would nse to a
higher level than 170 mulligrams, and the last blood
sample collected would not be so low as the fasting level
To make the diagnos:s complete, at least one sample of
urine collected after the ingestion of glucose must con-
tain sugar

PLAN OF ACTION

The situation resolves itself into the followang plan
when a patient 13 thought to be diabetic because of the
presence of sugar in lus unine If possible, blood sugar
analysis 1s performed at the first visit to the chmc Jf this
test 35 not conclusive for diagnosis (higher than 129
rmlhgrams if the pauent 1s fasting or higher than 169
milhgrams if the patient has eaten) the patient s not
advised to restnet hus diet 1n any way, but he 15 asked to
return to the chinic about an hour after he has eaten a
high carbohyd meal Foll this p dure, if the
postprandral blood sugar reaches or exceeds the diag-
nostic level, treatment for diabetes would be prescribed

CONCLUSION

In conclusion, the patient with sugar m hs urine 1
usually considered to be a diabetic unul careful and
cautious blood sugar tests rule out the absence of diabetes
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v
EXAMINATION OF URINE

QUALITATIVE AND QUANTITATIVE TESTS
HISTORICAL FACTS

The macroscoptc study of unne 1s an old one as 1s
evidenced by the fact that Galen (131-201 A D.), who
believed diabetes to be a disease onginating 1n the kid-
neys, wrote several interpretations regarding the color
of urine, which were based on hus own observations He
was concerned not only with the color but with the
quantity of urine varded, and thus he recognized diab-
ctes by the presence of polyuna

To Thomas Wilhs (1664) 1s gaven credit for realizing
that there was sugar i the unne of diabetic patients
His concluston was not founded on scientific proof, but
on his practical observation that the unine of drabetic
patients had a sweet taste

The first person to do quanttative tests for uninary
sugar was Matthew Dobson, 1n 1776 He was also the
first person to record that the blood plasma of diabetic
patients tasted sweet

In 1847, Markwick published the first book on urinal-
ysts, blist the appl of lysis to the ficld
of d 1n med In thus ph ’s handt
Markwick desenibed two ways to detect sugar in the
urine by the process of fermentaton, and by the reduc~
tion of copper  Reduction of copper 1s stll the basis for
most tests 1n the searcht for glycosuna

43
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In 1848, Fehling introduced a copper solution test
which was simpler to perform than was Markwick’s
method Fehling’s solution 1s still used, but not so widely
as 1t was two or three decades ago

By 1940, most of the hospitals and chmcs i this
country were using the Benedict test Benedict intro-
duced his method 1n 1911, the Benedict test 1s a copper
reduction method which 1s simpler to perform than the
Fehhng test because 1t requires just one solution and the
Fehling test requires two

BENEDICT TEST

Although the Benedict qualitative test for sugar 1s
simple to perform, 1t should be done with absolute accu-
racy to guarantee uniformity of interpretation

PROCEDURE
‘The Benedict test 15 done as follows
1 Put 5 cc (app ly 1 poon) of Bened

solution 1n a test tube

Add exactly 8 drops of urine The dropper must be
clean and the tip wtact If the tip 1s broken, the size
of the drops will be too large, and thus the amount
of urine will not be n correct proportion to the
amount of Benedict solution The dropper should be
held at a 45-degree angle (Some authonties teach
that the urine should be placed in the tube first and
the Benedict solution added last Because most people
do not measure the solution with a pipette or tea-
spoon, ths method has one disadvantage, for any
degree of unsteadiness on the part of the pourer might
mean more than the desired amount of Bened:ct solu

tion, which would render th; results useless If the
addition of urine 1s reserved for the fast step, an excess

~N
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of Benedict solution could merely be poured back into
the contamner )

Shake the tube well to mx the urine and the Benedict
solution

Place the tube into a bothing water bath

Remove from the boihing bath at the end of five min-
utes, and read the color change, if any, immediately,

w

(LN

INTERPRETATION

Any deviation from these five steps will 1nterfere with
the accuracy of interpretation because the color reaction
determines not only the presence of sugar, but also the

‘TABLE 1
SIGNIFICANCE OF COLOR REACTION IN BENEDICT TEST

APPROXIMATE % APPROXIMATE
COLOR | GODE OF SUGAR IN URINE BLOOD SUGAR
Blue 0 none 169 mmlligrams or less
Green 1+ 01-09 170-200 “
Yellow [ 2+ 10-15 200-230 o
Orange( 3+ 15-25 230~300 *
Red 44 25~ 300~ «“

relative amount of sugar present Table 1 indicates the
approuimate correlation between the color reactions of
the Benedict test and the estumated percentage of sugar
in the unine and blood

RESULT OF INACCURATE PERFORMAMNCE

1f less than 8 drops of urtne, or more than 1 teaspoon
of Benedict solution 15 used, the unne will appear to con-
tain less sugar than it actually does If more unne than
8 drops or less Benedict solution than 1 teaspoon 13 used,
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the color reaction would then indicate the presence of a
larger amount of sugar than if the test were done cor
rectly To imsure umformuty of procedure and reading,
the amount of urine should be measured, never esti-
mated

The water bath into which the tube 18 placed should
be bothing, not merely smmenng Hybrid color reac-
tions, which are difficult to interpret, sometmes result
when the tube 1s placed 1nto a cold water bath and then
allowed to reach the boiling temperature Occasionally,
one sees the tube flamed over a Bunsen burner to save
time, but there are several reasons why flaming 1s a less
sausfactory procedure In flaming the test tube there 1s
danger of burmng the fingers or hand, breaking the tcst
tube, or evaporating some of the liqud The bohing
method 13 defimtely better for the patient’s use, and 1f
the procedure for nurse and patient 1s identical, the
possible difference of apimon 1n the interpretation of the
test 15 lessened

The color reaction 1s noted immedately after the tube
18 removed from the water bath One does not allow 1t
to stand to see whether or not sediment 15 present, for
the sediment 15 of no value 1n interpretation If the nurse
should forget to shake the tube before she places it into
the boiling water bath, the result may be a thick orange
preaipitate at the bottom of the tube while the solution
at the top 13 clear blue However, 1f the tube 1s shaken
wigorously, the resuling color would 1n all probabihty
be green, and this is the correct reading

GLYCOSURIA
Although diabetes should not be diagnosed merely
because of the presence of glycosuria, it 15 obvious that
diabetes 13 most often diagnosed because a urnalysis
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revealed sugar However, sugar in neghgible amounts,
about 0001 per cent, 13 believed to be present in the
urine of normal people, but this small amount does not
give a positive reactton to the Benedict test The amount
of sugar normally found in the urine, then, 18 not revealed
by ordmnary methods of urinalysis, and it 15 not mflu-
enced by dietary intake, whereas the amount of sugar
found 1n diabetic unne 18 directly influenced by the
dietary intake A percentage of sugar as low as 0 08 per
cent wll reduce Benedict solution

RENAL CLYCOSURI4

‘When glycosuna 1s marked 1n the presence of normal
blood sugar levels, the condition 1s called renal glyco-
sur1a, or renal diabetes The Jatter term 18 incorrect and

less True renal gl 1s a benign eond

and needs no treaument A glucose tolerance test, cor
rectly performed, will serve to diagnose the condition
If individuals with renal glycosuria are given insulin 1n
amounts sufficient to prevent the loss of glucose mn their
urine, then their blood sugar levels will drop so low as
to be incompatible with normal hving Dr Joslin reports
a series consisting of 1996 patients with renal glycosuna
seen between the years 1897 and 1935 Of this large
series, less than 10 per cent developed true diabetes
Patients who have normal blood sugars but constant
glycosuria are not treated with diet or insulin They are
wstructed to avod obesity, and to have ther blood
analyzed for sugar content at regular mtervals

GLYCOSURIA IN PREGNANCY

Various authorities report that from 2 to 20 per cent
of all pregnant women have glucose in their unine during
the first two tnmesters of pregnancy, before the ume
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when lactosurnia mght be expected Even when these
women are found not to have true diabetes during preg-
nancy, they should be followed at yearly mtervals for
hie
MELLITURIA OTHER THAN GLYCOSURIA

Several sugars other than glucose will give a positive
reaction to the Benedict test These various sugars will
reduce the copper of Benedict solution, and therefore
give a false positive test for glucose Special laboratory
tests will reveal and identify these sugars Generally
speaking, a pattent 1s said to bave nondiabetic melhitunia
when the Benedict test 15 positive for sugar, and the blood
sugar levels are normal The presence of these sugars
does not require treatment Once the patient has been
studied, his condition should be explamned to hum for two
reasons first, so that he will present himself to his phys-
1cian for routtne check-up lest diabetes mamfest 1tself
eventually 2s a superimposed 1ssue, and second, so that
the patient will not be placed on a diabetic routme at
some other time merely because the Benedict test re-
vealed the presence of sugar 1n the unine

Lactose {(C1sHnOu) 15 sometimes found 1n the unne of
nursing mothers, or 1n the unne of infants who are
breast fed Rubner’s test for lactosuria 1s considered to
be reliable and conclusive Rubner’s test 1s a laboratory
procedure

Pentose (CHOy), which 1s found but rarely 1n urine,
1s not fermentable, but 1t will reduce the copper of
Benedict solution even when the solution 1s not exposed
to heat Some chincs routmely do the test for pentosc
and glucose simultaneously at the patient’s first visit
Thus 13 done by adding 8 drops of urne to 1 teaspoon of
Benedict solution Then the contents of the tube are
divided One tube 1s placed into the usual bothng water
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bath for five smnutes, the other tube 1s allowed to stand
at room temperature for at least six hours If pentose 1s
present, the unheated specimen will reduce the Benedict
solution at room temperature Pentosuria requires no
treatment other than mstructing the patient so that he
will avoud an erroneous dragnasts of diabetes, or so that
the diagnosis of diabetes will not be overlooked should
1t develop after an interval Pentosunia s believed to be
present only 1n male members of the Jewish race

Fructose (CH1Os) not only reacts to the “cold test,”
but 1t 13 fermentable There have been about 40 cases
reported 1n the Literature, and the condition 13 obviously
quute rare In the laboratory, the Selivanoff test detects
1t Fructosuria 1 believed to represent an inborn error
of metabolism, and 1t requires no treatment

Maltose (C12H2On) rarely occurs in human unne

Sucrose (CraH2On) 13 never found 1n unne unless the
sugar has been mven imtravenously

COMCLUSION

‘When sugar 1s found 1n the unine of a patient, he does
not necessarily have diabetes mellitus, although, sta
tisically speaking, he does more often than not Diffi-
culty 1n diagnosis 1s not a problem in the moderate or
severe diabetic for his symptoms of thurst, frequency, and
weight loss, accompamed by glycosuria leave hittle doube
mn the physictan’s mind However, even 1n the presence
of such symptoms as polyuna and polydipsia, a blood
sugar corroboration 18 essenttal when diabetes 15 sus-
pected  Another di which s ch d by
polyuna and polydipsia should be d at ths
time, namely, diabetes inupidus Diabetes insipdus 15
caused by a hormonal deficiency of the posterior pruitary
gland The disease derives the term * diabetes * meaning
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to syphon, because of the symptoms polyuria and poly-
dipsia  However, the urine of a patient with diabetes
msipidus 1s free from sugar as indicated by the term
“ynapidus” which means tasteless The patient with
diabetes msipidus does not lose weight because there ts
no loss of nutriment, such as sugar, mn the urine

TEACHING THE DIABETIC PATIENT

Since diabetes 15 a chromc condition, the diabetic
patient must be taught not only all that he can absorb
concermng the disease, but also how to apply this knowl-
edge profitably so that his health will be restored and
mantained On the nurse falls the greatest responsibility
mn this teaching program At all times 1t must be borne
i mind by the nurse that the patient’s reactions and
comments should be carefully noted To many patients
the diagnos:s of diabetes 1s a real blow, and their previous
knowledge of the discase will be sure to color their think-
ing It may be necessary to interrupt the explanation of
any procedure to clanfy some preconceived idea of the
patient

BENEDICT TEST

At the beginming of treatment, the patient may be
overwhelmed at the prospect of much teaching directed
toward um It 15 wise to use the Benedict test 1n the first
lesson because 1t 13 so simple to perform, and 1ts simpheity
encourages hym and puts him 1n a more receptive frame
of mund for other nstruction

PROCEDURE QF INSTRUCTION

First, the nurse instructs the patient to put a pan of
water on the stove so that the water will be boiling at the
nght time, and explains that the matenal of which the
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pan 1s made 15 of no consequence, but that one with a
handle 15 1deal Then she mstructs the patient to pass his
urine 1nto a clean receptacle The nurse then measures
the correct amount of Benedict solution, using a tea-
spoon, since 1 teaspoon holds approximately 5 cc This
amount she pours into a test tube After ninung a medi-
cine dropper several times 1n clear water to be sure there
13 no urine left from a previous test, she carefully adds,
counting aloud, 8 drops of unne to the Benedet solu-
tion Then she explains to the patient that the dropper,
1n addition to bemng perfectly clean, must have no breaks
1n the tip to alter the size of the drops, and that 1t must
have a rubber bulb which provides good suction To-
gether, the nurse and the pauent examine the water 1n
the pan to be sure that 1t 1s bubbling, not just simmering
At this pomt, they may decide to wait until the minute
hand of the clock 1s at the start of a five-muinute interval
before mserting the test tube The timing element rmght
be casier for the patient to remember 1f he started at 3 15
rather than at 3 13, for instance
During this five-minute period of boiling, the nurse
should write out the steps of the procedure, reciing them
aloud again to help the patient learn by the process of
repetition If the patient has a handbook or primer on
ciabetes, the nurse writes her own imstructions at the
beginmung of the book, or on one of the wmner covers
Instructions written on loose pages of paper are of no
value since the patient usually mslays them A large
notebook, however, serves the purpose admrably The
nurse should select only the salient points or steps mn the
procedure for inclusion 1n the patient’s book, for lengthy
1 are \ and d ging I the
nurse’s orat mstruction has been adequate, these salient
pomts will enable the patient to recall the rest A simple,
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written explanation of the Benedict test would be as
follows

Benedict solution 1 teaspoon

Urins 8 drops

Mix well by shaking tube

Put inte bubbling water for exactly 5

minutes

Results Blue--no sugar (perfect)
Green--small dmount of sugar
Yellow)
Qrange) too much sugar
Red )

A knowledge of how to do and interpret the Benedict
test gives a diabettc patient his first real msight mto the
practical treatment of his disease He appreciates that
he 1s making progress when the tests have a green reac-
tion nstead of an orange one, and the Joy of achievement
1s really his when he becomes sugar-free

HOURS FOR COLLECTING AND TESTING URINE

The patient 15 mstructed 1o test his urine before each
meal at the beginming of treatment In the chapter on
mnsulin, the need for these fractional tests will be dis
cussed The patient 1s asked to bring a wrtten record of
hus tests to the doctor at each visit A page 1n the patient’s
notebook may be ruled to improvise a chart The follow-
ng 15 an illustration

Date Before Before Before
breakfast dinner supper

Jan 1 Yellow Yellow Orange

Jan 2 Orange Green Green

When the patient nises in the morning, the first urine
vouded (the so-called overmght voiding) 1s not actually
his before breakfast specimen because this urine has been
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in his bladder for many hours The urine which was
formed up until mudmght may have a large amount of
sugar whereas the urine formed after midmight may
have a lesser amount of sugar During the hours of sleep,
there 13 2 pooling of urine within the bladder For this
reason, the nurse should instruct the patient to test the
second specimen of urine passed before breakfast The
same precaution must be observed for the other single
or fractional tests Thus, 1f a sample of urine 1s required
before supper, the patient should be taught to empty his
bladder at about 3 30 PM Otherwise, that urine sub-
mtted at 530 PM will be a combination of urine
formed postprandially and of that which was formed
before supper Since the blood sugar tends to rise follow-
ing meals, the urine formed at such a time mught, for
example, give a yellow reaction to the Benedict test The
unne formed four hours after a meal mght be entirely
free from sugar Yet, the two pooled together into one
voiding mght give a green reaction to the Benedict test

The nurse must explain the importance of these sccond
vaidings to the patient so that he will not fail to collect
and test the samples at the nght ume

NEED FOR DAILY TESTING

Once the diabeue has had hus dietary and insubin dos.
age established, he wall ask how often he should test hus
unne The answer must vary from patient to patient,
but there 1s one positive fact with whch the nurse must
impress the pauent, which 1s that he must test the urne
at Jeast once a day Pauents become careless of testing
for one of two reasons usually First, when the test has
been negative for a long penod, the patient may deaide
that testing 18 a waste of ume Such adeasion isinvanably
followed by a gradually developed carelessness of attitude
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in all matters Perttinng 10 bus dizbet

tutude usually persists until one of the (f;bf:z CC:Irndiss
cations develops The second oceurrence whych mfu-.
vates the efiminaton of unne testing 1 chet breaky
WWhen he breaks duet, the diabetic knows the test \:‘fl
§1%¢ 2 positive reaction, so why test® The nurse shald
explain these pitfalls 1o the patient When he tests, even
after he breaks diet, the orange or red reaction will dig.
turh him enaugh to keep hum from repeating his dietary

induseretion so readily the nxt time

THENTL.FOUR HOUR SPECIMENS
Stngle or fractional tests help the doctor to determine
the eorrect snsultn dose, but because they gwve informa-
tion covenng a hmited space of tme and are merely
qualitative 1n nature, they do not offer enough informa-
uon For thus reason, the doctor may ask the patient to
save twenty-four hour samples of unne 2t itervals The
nurse should wnite out the procedure m the pauent’s

aptebook Following 1s an example
, Select s tightly covered pottle which

! gnlﬂs abc\ztgfcur gaarts, Clean th;{uughly
soap and water, and rinse well.

2 gétizbepdiy of the tést, eupty the pladder
“* gt 7 AM., but do not put this urine into
the bottle.* ihat

rine whick you pags from ths
s ﬁie tgj yowever, including the specimen
e At 7 Ak on thy followsng da¥,
into the bottles
4 x::; tge pottie in as euol 4 place &s
passible.t - h
wenty-fou
5. Jmen e ha!jgrs tite bo

covpieted, S
tbe urine,
alx ol apat

our specimen 1is
ttle thoroughty o
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6. Carefully notice and record the exact
amount of urine; that is, 2 quarts, ete,

7. Put mbout helf a pint of the total mixed
specimen inta a bottle which has been
thoroughly washed, This is particularly
important 1f the bottle originally held
a liquid.

If the above information 18 mimeographed or printed
on a form, 1t can be pasted 1n the patient’s notebook, but
the nurse must sull take the ume to carefully read 1t
aloud as she explains it to the pauent She should never
assume that he will understand the instructions by
merely reading them Such a conclusion may delay
progress 1n the end It 1s true that many patients will
understand without assistance, but when one considers
that most diabeties are over forty-mne years of age, that
their cerebral arterioscleross tends to be more advanced
than 1t 13 1n nondiabetics, and that the emotional 1mpact
of the d may produce conf and an nabihty
to concentrate, then there 18 hittle question about the
wisdom of a complete explanation In working with older
patients, the nurse will notice that the abihity of older
people to learn 1s not necessarily impawed, but ther
memory frequently 1z They may understand and learn
wmmediately today, but tomorrow the facts are forgotten
Repeution of word and action scems to brang the best
results 1n teaching them

VALUE OF INTERPRETATION

It would be difficult to say which 1s more important, the
single or the twenty-four hour specimen of unine The
twenty-four hour specimen, which 1¢ saved for the quanu.
tauve analysis of sugar, 13 examuned by the laboratory
techmcian whose report cnables the physician to know
exactly how many grams of sugar the patient 1 losing
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m his unine The formula for determimng the number
of grams lost 15 as follows
Volume {cc ) X percentage (of sugar) =
number of grams lost

Thus, 1f the volume were reported as being 1 quart (or
approximately 1,000 cc ), and the laboratory technictan
reported that the sample contained 3 8 per cent sugar,
the calculation would be

1,000 (cc )
038
8000
3000
38 000 grams of sugar

However, if the volume were 4 quarts nstead of 1
quart, and the laboratory report revealed the presence
again of 3 8 per cent sugar, there would then be a loss of
152 grams of sugar The nurse, then, will see that 2
knowledge of the percentage of sugar 1s of httle value
unless the volume 1s known also A striking example of
the need for this knowledge may be seen when the patient
drinks excessive amounts of water, not because he 18
thursty, but because he wishes to achieve sugar-free tests
By dninking a large volume of water, he dilutes the unne
Just as surely as if he poured water into the unne Because
a sugar-free test 13 symbolic of good progress, the patient
may lose sight of what the test actually means If the
nurse does not strive to protect the patient from this
erroneous attitude, he may present humself at the chmic
with a record of hus single tests being green or sugar-frec,
and when the twenty-four hour specimen of urinc 18
titrated, 1t may contamn yust 0 9 per cent sugar So far
the record would look satisfactory However, if the
patient had voided 4 quarts of urme, the calculation
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would show a loss of 36 grams of sugar in twenty-four
hours Most physicians do not like their patients to lose
more than 10 to 15 grams of sugar 1n twenty-four hours
Invanably, the question which now comes from the
patient 13, *“How much water should I dnnk?” To this,
the nurse may reply that he should drink enough water
to 1nsure a unnary output of 134 to 2 quarts daily

It 1s obvious that the twenty four hour sample of urine
reveals exactly how much sugar the patient 1s excreting,
but the single specimen reveals at what tme of day most
sugar 18 lost

COMMERCIAL URINALYSIS TESTS

Before closing this chapter on uninalysis, 1t would scem
essential to mention some of the commercial urinalysis
sets which may be purchased by drabetic patients All
of these sets have one advantage which appeals to the
patient, they do not require a boiling water bath Thas
13 an exceedingly tmportant fact to the patient because
the 1dea of unng the kitchen cooking stove for unnalyss
may be embarrassing and distasteful to hum

However, most of the commercial tests have at least
one undesirable feature The most common fault 1s that
the tablets used contatn substances which are caustic to
wet skin One set, 1n addition to using causuc tablets,
calls for the measunng of fifteen drops of fluid After
teaching older patients how to do the Beneduct test, the
nurse will be impressed by the unusual difficulty which
some elderly patients experience in learning how to use
a medicine dropper The peripheral neunus, which so
oftens accompames diabetes, makes their fingertips Jess
sensitive 50 that they have trouble 1n applying and ree
leasing pressure on the rubber bulb This condition
makes the measuring of fifteen drops a real problem
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Another commercial set contains not tablets, but white
powder with a bismuth base The amount of sugar 15
indicated by means of several shades of gray The Bene
dict test color reactions of green, yellow, orange, and
red are more satisfactory for the average person These
various commercial testing sets are used by younger
patients without trouble, and they are 1deal for traveling
but their use should be reserved for those patients who
understand therr undesirable features

Tig 6 Test tube heater (D atest Laboratories )

An electric tester, which has been on the market for
several years, 15 unquestionably superior because 1t does
not mvolve the use of caustic substances Thus set consists
of the heater itself and a pyrex test tube On the test
tube 13 a black ring which indicates 2 5 cc Benedict
solution 15 poured 1n up to thus mark, and then four drops
of urine added The tube 15 shaken and placed 1n the
heater which does not contain water After the tube has
been 1nserted, the cord 15 connected with the electnc



EXAMINATION OF URINE 59

current for exactly five minufes This electric heater, too,
cluminates the need for testing in the kitchen Such a
testing umt has several advantages The color reactions
would be more umversally understood by physicians
everywhere since the Benedict test 1s the one most widely
used Benedict solution 1s less expensive to make or pro-
duce than are tablets, and 1t may be purchased for about
50 cents a pint 1 almost any drugstore If approximately
34 teaspoon 18 required for the test, then more than 250
tests may be done with one pint of solution Benedict
solution wll keep at room temperature indefimtely,
whereas tablets will crumble when they are exposed to
dampness
REFERENCES
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EXOGENOUS INSULIN

In 1916, Schafer suggested that the pancreatic hor-
mone which regulates metabolism of carbohydrate be
known as mnsulin Since the word emsu/in 15 denved from
the Latin word for 1sland, the term seemed appropriate
and specific because the hormone 1s secreted by the
1slands of Langerhans of the pancreas In 1921, msulin
was 1solated mainly through the cfforts of the late Dr
Frederick Banting and hus associate, Dr Charles H
Best, at the University of Toronto

Insulin, which has never been prepared successfully as
a synthetic drug, 13 a protemn from which 9 amino actds
have been separated and recogmzed Insulin for climcal
use 1s derived from the pancreatic tissuc of domestic
cattle, primarily sheep, beef, and hog

INSULIN REQUIREMENTS IN DIABETES

In 1923, the Standards Commussion of the League of
Nations defined a physiological unit of insulin as that
amount which would cause the blood sugar of a healthy
2 kilogram rabbut, which had been deprived of food for
twenty-four hours, to drop to the level of 0 045 per cent
within five hours

According to chmcal expenence and physiological
experiments, diabetes 13 not plete, thatis, all
do secrete some msulin within their own bodies Because
1t 18 impossible to determune how many umts of endogen-

«
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ous insulin the diabetic 1s secreting, 1t 15 hkewsse tmpossi~
ble to calculate by any formula how many umits of
exogenous snsulin will be requuired to control hus drabetes
The amount of carbohydrate 1n the dict or the indiwidu-
al’s body weight does not offer the solution, but the
physician’s expenence, together with some trial and
error during a penied of close observation, 1s necessary
to determine the individual diabetc’s requirements
Although 1t 18 the physician’s responsibility to order the
dose of insulin, the nurse should understand the steps
which lead to the calculation of the dose so that she may
administer 1ntelligently and teach constructively The
nurse should always remember that the dose 18 vaniable
cven in the same patient, and that the efficiency of insulin
1t not doubled as the dose 18 doubled For example, the
diabetic who takes 20 units of insulin may be under good
control on a diet which contains 150 grams of carbohy-
drate, but 40 umts of 1nsulin will not enable him to
tolerate 300 grams of carbohydrate The statement has
often been made that the dose would have to be “squared
rather than doubled” to achieve a doubled degree of
effectiveness

Most diabetics deserve the benefit of insulin Pauents
who succumb to diabetes itself or to one of 1its direct
comphieations are those from whom insulin has been
withheld, or for whom the prescribed dose of msultn was
madequate for any reason, or those who try to rely on
nsulin alone and rgnore the prescribed diet

TYPES OF INSULIN

There are four types of insulin on the market All these
wsulins are effcctive wn that they lower the blood sugar
and enable the diabetic to metabolize carbohydrate
without appreciable loss, but some are considered to
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be more 1deal for climcal use than are others The
1nsulins are broadly classified as slow-acting and rapid-
acting

RAPID ACTING INSULIN

Regular and crystalline zinc msuhn are rapid acung
They are clear solutions which become effective almost
immedately after injection, and are effective for a period
of six to seven hours Multiple daily doses of rapid-acting
msulin would be essential to establish regulation during
twenty-four hour periods

Regular Insulin Thus 1s the original msulin of Banting
and Best Unul 1935, regular nsulin was the only msulm
which was available commercially Because a single dose
was effective for approximately six hours, 1t was necessary
to mject msulin before each meal Many patients took
a fourth dose at bedtime, but the effect of this last dose
did not always span the mght Therefore, 1t was imposst-
ble for all diabetics in the Banting era to experience
adequate control of their diabetes for twenty four hours
daily Many of them, especially the juvenile pauents
with diabetes of long duration, awoke 1n the mormng
fechng 1]l because of unavoidable hugh blood sugar and
acdosis which followed 1nsulin depletion after 4 00
AM

Crystalline Zine Insulin This form of wnsulin 15 used ex-
clusively 1n most chinics now as the rapid-acting insulin
of choice It appeared on the market 1n 1938 with the
following information printed on the label “Insuln
especially prepared as solution of zinc msulin crystals
The action of crystalline zinc 13 almost :dentical with that
of regular mnsulin, but crystalline zinc 13 a more refined
drug which 15 effective for about one hour longer than
18 regular nsulin
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SLOW-ACTING INSULIN

Since 1921, rescarch workers had been trying to pro-
duce an nsulin which would be liberated more slowly
from the tissues than the regular insulin so that the incon-
veruence and discomfort which resulted from muluplicity
of doses could be avorded To ths end, regular lnsuhn
had becn prepared 1in b with
but this method of decreasing the rate of absorption was
not appreciably effective Regular insultn was combined
with otl, but since the resulung suspension caused many
abscesses at the site of 1njection, this method was dis-
carded Fmally, Hagcdom, at the Unuverstty of Copen-
hagen, msulin which
13 the basis of our prcscm pmtarmne zinc insuhn

Protamine Zane Insulin "The protein used 1s denived from
the nipe sperm of the rambow trout It provides a suspen.
sion which has a mummum degree of solubility After
protamune insulin has been mnjected, the preciputate (s
slowly broken down, and msulin released tn small quan-
tittes over a long penod of tme The onginal protarmine
1nsulin acted over a penod of twelve to fourteen hours
When 2ine was added to 1t, the action was prolonged
aver a period of twenty-four to seventy-two hours, wath
the peak of action in twenty-four hours Protamine zine
insulin does not act effectnely for the first few hours
following injection Thus, a dose injected at 7 00 A M
on one day does not become effectiye untl noon of that
day The acton then becomes effectve for the next
twenty-four hours, or until noon of the following day
This overlapping action 1s tapenng, 1t mav or may not
be adequate enough to cover the peried of inacusity of
the day’s dosc of protamine zinc If it does not, erystalline
msulin would be required to cover the hours between
breakfast and noon
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Although the action of protamne zinc msulm spreads
out over a period of seventy two hours, any effect after
twenty four hours 1s too munimal to maintamn the patient
adequately Protamme zinc mnsulin, now considered to
be basic, 15 not withheld even when the patient cannot
eat his usual diet, as may happen dunng surgery, for
example Patients who take protamine 2inc insulin have
active insulin 1n their bodies constantly, and these
diabetics awaken 1n the mormng with normal blood
sugar levels and without the handicap of muld acidosis

At the start of treatment with protamne zinc nsultn,
the action 1s not immediate but cumulative, and takes
from three to five days or longer to accumulate Once
accumulation has been accomphshed, about 50 per cent
of all diabetics can be regulated on protarmne zinc
msulin alone However, about 40 per cent of all patents,
and 90 per cent of the juvenile diabetics require 1n addt
tion a dose of crystalline insulin before breakfast to pre-
vent a postbreakfast rise 1 blood sugar These two doses
will supply the msulin needs of the diabetic for the next
twenty four hour period except for rare nstances

Protamine zinc 1nsulin should be kept 1n a cool place
because of its protein nature It appears as a suspension,
and 1ts precipitate should be distributed evenly before
withdrawal from the wvial, since the retarded action

depends on the even distrit of the solid particles
To distribute the precipitate, the vial may be rotated
end to end gently, but 1t should never be shaken with
sufficient force to produce froth or foam within the bottle

Globin Zinc Insulin ‘This contamns a protemn obtamned
from erythrocytes It 1s a clear solution, and 1ts action
reaches a peak in exght hours Thus, 1t 15 of shorter dura
tion than 1s the turbid protamne zinc insulin The imtial
action of globin zin 1s somewhat more rapid than that
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of protamine zine 1nsulin but by virtue of this fact, the
long duration action 1s sacrificed Therefore, there 1s not
the desirable action beyond twenty four hours Globin
1nsulin, by 1ts imtial rapidity of action, was expected to
elimnate the patient’s need for taking two doses of
nsulin before breakfast since the imitial rapid action was
expected to supplant the rapid action of crystallne
Actually, this desired action does not oceur, for unless
the carbohydrate of breakfast 1s reduced to one fifth of
the day’s allowance, the postbreakfast blood sugar rises
excessively This scemas to indicate that the mutial release
of globin zinc 1nsulin 15 slower than that of crystalline,
and too slow to provide for nornal breakfast needs The
policy of reducing breakfast 1s not always a wise one
Insulin should be subordinate to dict, and 1n most 1n
stances 1t would be wiser to plan for an adequate break-
fast with two injections of insuln, 1f necessary, rather
than to reduce the breakfast to substandard levels merely
to reduce the insuhin requirement to one dose Unless a
new preparation of nsulin offers advantages which
make 1t more desirable than the original type, 1ts appear-
ance on the market only adds a confusing element

IN PATIENT VERSUS OUT PATIENT REGULATION

Insulin rcgulauan dunng a ho:pnahzcd penod offers
one
which outweighs any duadvamagc The very fact that
he 1s being hnsplt:lllz:d impresses the patient with the
{ hus d Durning h \! he

usually sees not only the good results of treatment but
patients whose carelessness caused the development of
complications such as gangrene and diabetic coma Such
cases act as an edifying influence on the new diabetic,
for unless ke actually sees for lumself the unfortunate
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results of carelessness, 1t 1s difficult for hum to appreciate
his own nearness to them

Until recently, only patients with mild diabetes were
regulated as out-patients and those who had severe
diabetes entered the hospital Recently, the trend has
been to regulate and educate the diabetic patient while
he 15 busy with hs usual activities Under thus plan, hos-
pitalization 1s reserved for acutely 1ll diabetics, and those
who are experiencing medical or surgical comy
There are many favorable points which may be stressed
for both 1n-patient and out-patient regulation The out
patient plan 1s less expensive for the immedate situation,
and 1t enables the patient to become regulated under
his normal circumstances The personnel of the out-
patient clinic, however, must be well tramned and well
guided so that the patient will be systematically taught
all of the salient facts concermng his disease At present,
dabetes 1s a life-long proposition, and although longevity
1s expected, freedom from complications 1s sull a rela-
tively unachieved goal However, 1if the clinic teaching
program 15 mdividualized according to the patent’s
needs, and a good follow-up system established, the out-
panent method of regulation and 1nstruction 1s ideal

RATIONALE OF INSULIN PRESCRIPTION

The physician usually orders a small dose of protamne
zinc 1osultn, approximately 20 umits, at the first vistty
after d has been blished If the patient s
young, 30 umts may be ordered, If the patent 1s elderly,
10 to 16 umts The mutial dose 1s not changed for three
to five days since protammne zinc msulin takes this Jong
to accumulate At the end of this period, the patent’s
unnalysis chart 1s studied If the fractional tests, which
he has been doing himself at home, are in the negatives
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to green range but the twenty four hour specimen con-
tains about 20 grams of sugar, the protanune insulin may
be increased by a few umts However, if the single urine
test before breakfast 1s negative, but the one vorded at
noon shows a yellow reaction, the physician mght not
order the dose of protarmine 1msulin altered m any way,
but he mught add a small dose of crystaline insuhn to
be taken before breakfast 1n add ta the p
zinc The protamine zinc insulin requirement 1 largely
determuned by the amount of sugar found 1n the second
urine sample voided before breakfast The need for
crystalline msulin 15 largely determined by the sugar
content of the urine passed four hours after breakfast
The rationale for these two statements 1s simple if the
nurse will recall the difference in the actions of protamine
and crystaline insulin  Protamine zinc insulin 15 not
expected to act effectively for the first few hours following
1njection, but 1t should carry over for more than twenty-
four hours As has been stated, the protamine zinc
insulin taken at 7 00 A M on one day becomes appre-
aably effective by noon of the same day, and then con-
tinues to work effectively until noon of the following day,
but with a tapering action 1n the last few hours Thus, if
the test before breakfast shows sugar, the protamine
1nsulin should be increased slowly to that dose which
produces a normal blood sugar, or a urine test which 1s
negative for sugar, before breakfast on the following day
However, 1f the tests before breakfast are sausfactory,
but the test before lunch shows a high percentage of
sugar, this finding reveals a need, not for more protamine,
but for a complementary dose of crystalkne insulin
before breakfast The rapid acting insulin would prevent
the postprandial loss of sugar 1n the urine by bridging
the gap of dimmmishung actinity of the protamne msulin




68 DIABETES AND THE DIABETIC
ADMINISTRATION OF INSULIN

Insulin 15 1njected subcutaneously Sometimes insulin
1s gwven 1ntravenously, but when 1t 1s given this way, a
large percentage of the dose 1s lost 1n the urine Insulin
13 not given intravenously unless the patient 1s 1n extrems
from circulatory failure, at such times, a matching dose
15 usually given subcutaneously so that, should the circu-
fation 1mprove, the wmsulin in the subcutaneous site will
become effective to replace that portion which has been
excreted by the kidneys

When the patient requires two types of insulin before
breakfast, these are given as two separate injections
However, some physicians teach their patients to mix
the crystalhine and protamine insulins in one syringe
McBryde and Roberts state that if the insulins are mixed
m equal portions, and the pH of the mixture adjusted
to 7 2, the resulting combination will be one-thurd crys-
talline and two-thirds protarmne nsulin This combina-
tion could not be mixed by the patient at home because
of the difficulty in stabihizing the pH at 72 If the pH s
not adjusted, the substance mnjected will be more acd
than 13 the tissue fluid, and this would cause further
variation tn the rate of absorption There 13 actually an
excess of protamme m protamine msulin so that when
the crystalline insuhin 1s mixed with 1t, part of the crystal-
line s taken up i suspension Usually, the patient finds 1t
easier to regulate hus diabetes by admumstering two
hypod before breakfast, for the determi-
nation of a satisfactory ratio and a correct pH 1s too com~
plicated and time-consurming for the average patient

Insulin 13 quite meffective when 1t 1s given by mouth
because of digestive action on protein Insulin has been
given by inunction, vaginally, rectally, intranasally, and
ntr larly When ad ed by these various
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routes, msulin 13 effective, but the varyng rate and
degree of actual absorption makes these modes of intro-
duction highly impracticable

THE MEASURING OF INSULIN

Since each vial of 1nsulin has a label which states the
exact number of umts found 1n  cc of a given strength,
a syringe which 1s divided 1nto fractions of 1 cc 15 the
writer’s preference Insulin syrimges which are calibrated
for specific strengths of 1nsulin are also available

VARIOUS CONCENTRATIONS OF INSULIN

Insulin 1s sold 1n several concentrations or strengths,
but 1n each strength 2 umit retans the same 1dentity
‘Table 2 gives the concentrations

TABLE 2
UNIT VALUE OF VARIOUS CONCENTRATIONS OF INSULIN
coLor oF | unms uNITS NO o

STRENGTH | Liantor | ER Go | 001 oo | orvine 20 unrrs

U 10 Blue 10 1 20

U20 Yellow 20 2 10

U 40 Red 40 4 05

U 8o Green 80 8 025

U 100 Brown 100 10 02

‘The formula or rule for measuring insulin would be as
follows

Dose desred . number of tenths of acc
Fimber of untts 0 0 T ¢c of any guen strength
Example

Using U-40 protamune zinc msulin, measure 32 umts
The fraction would be 3% equals 8 or 08 cc.
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If the concentration on hand were U-80, the fraction
would be 32§ = 4, 0r 04 cc

The nurse usually decides which concentration of
msuhn to use Regular msulin comes 1n all strengths,
crystalline, globin, and protamine are prepared only mn
the U-40 and U 80 strengths

SIZE OF HYPODERMIC NEEDLE

A 26 gauge needle which 15 34 inch long 15 best when
msulin 1s myected at a 45 degree angle to the skin A
shorter needle does not deposit the insulin deeply enough,
and 1t would therefore cause discomfort at the site of the
mnjection The fineness of a 27 gauge makes 1t too flextble
for most patients to use without the possibility of breakage

SITES FOR INJECTION

The 1deal sites for mjection of insulin are the outer
aspect of the upper arm, the front or outer aspect of the
thigh, or the upper outer quadrant of the buttock Occa-
sionally, 1n male patients, the skin at these sttes 13 difficult
to penetrate whereas the skin over the abdomen 1s usually
satisfactory A needle which 1s 34 inch 1n length would
be preferable to one which 1s 34 inch n length when
the abdormnal wall 1s used

LOCAL LESIONS FOLLOWING INJECTIONS

ALLERGY

The most common local lesion to result from the
mjection of insulin appears within the first few days
after the imtial dose as an urticarial lesion with charac-
teristic redness, swelling, and 1tching When one con
siders the origin of this exogenous 1nsulin which may
contain proteins, from both cattle and fish, one 1ssurprised
not to see the urticanal reaction more frequently Ap-
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pmxxmatcly 50 per cent of all diabetic patients expertence
this local of at the onset of
treatment with msulin, and these allergic signs may be
present for as long a penod as four to six weeks If the
patient does not overcome the sensitivity at the end of
two months, he 1s usually helped by changing to a differ~
ent trade-brand preparation of insubn The improvement
accurs, not because one brand 1s superior to another, but
because one commercial house may prepare insulin from
hog pancreas, to which the patient may be more allergic,
and the second preparation may be obtamed from beef
pancreas to which the patient 1s less allergic Cold com-
presses with witch hazel are soothung to the skin, but the
condinion 13 not one which 13 severe enough to warrant
the omussion of msulin This locahzed lesion 15 not to be
confused with a generahzed allergic reaction which 1s
rarely seen, but which demands careful evaluation De-
sensitization can always be accomplshed by starting
these patients on dilute soluttons of msulin, 1 to 1,000-
000 000 if necessary, and then very gradually concen-
trating the msulin as the patent’s tolerance 1mproves

Patients who have generahized allergic reaction must be
instructed never to omit wnsulin even when the diabetes
13 nsignificant, for should the muld, msulin senstive
diabetic develop an overwhelming infection, or should
he require emergency surgery, his mability to tolerate a
required supplement of exogenous insulin may present a
grave problem

TUMEFACTIONS

Another type of topical leston which 15 seen too fre-
quently 1n patients who have been taking msulin for a
long time, 15 the so-called tumefaction, 1t appears as a
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hard, pamless lump which may be composed of Iipord
or fibroxd tissue Tumefactions may be prevented if the
msulin 13 1njected into scattered areas, and not given
repeatedly at the same spot Because these tumefactions
are devoid of sensation, the diabetic 1s tempted to use
them consistently Insuhin should not be injected into
such masses because absorption from these regions 1s
unreliable The hardened tissue masses are not sound,
but lend themselves readily to abscess formation The
nurse should always examine and study the area into
which she ijects msulin to be certamn that she 1s using
a satisfactory site A diabetic who has been taking insulin
for some time may object bitterly to a rotation scheme,
but such a situation 1s another challenge to the nurse’s
teaching skill

LIPODYSTROPHY
A third type of localized skin lesion 1s known as lipo-
dystrophy This leston appears as 2 hollowed or sunken
area in the skin The depressions represent a partial or
plete disapp of the sub fat Lipo-
dystrophy 1s never seen in adult males, but only 1n young
boys and females i all age groups This lesion 1s panless,
does not mvolve muscle, and does not impair the funcuon
of the part Many physicians allow their patients to con-
tinue using the atrophied areas for insulin injectrons, but
usually the patient 15 advised to avoid them Although
Lipodystrophy 1s benugn, 1t 1s disfiguring, particularly when
sport clothes or short sleeved dresses are worn If theuseof
the depressed area 15 entirely avorded, the lesion usually
fills 1n, partially or fully, withuin a year or two, but not al
ways Patients with lipodystrophy are advised to use the
U-80 strength 1nsulin even when the dose prescnbed 15
small The type of wnsuhn used, whether regular, crys-
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talhine, or protamine, seems to have no bearing on the
incidence of these atrophied areas

[/ the few and dable localized lestons
which occur as the result of using wnsulin, Dr Joshn has
aptly said that the benefits derntved by diabetic patients
from the use of msulin far outweigh the minor discom-
forts experienced

INSULIN RESISTANCE

Insuln 1s frequently a because
the term 1s often apphied to the diabetic whose diabetes
15 controlled on a dose of 100 umts of msulin daily Such
a dose 1s d m young
diabetics who may need even more than 100 uruts daily
While doses of this size are not unusual during adoles-
cence and youth, a 100 umt insulin requirement would
be of sigruficance in patients over fifty years of age, even
then, such a dose could hardly be used to desgnate
insulin. According to most auth the
pattent should not be termed msulin resistant unless he
requires more than 400 or 500 umnits of msulin daily for
a long period of time, the need for this requirement
should be established during adequate supervision which
means at least hospitahized observation There are many
loopholes for the patient outside of the hospital For in-
stance, the patient may be using honey as a sweetening
agent because he thinks honey 15 a “natural sugar”, or
he may be mnnocently dninking large quantities of mlk
because he thinks 1t 15 ¢ good for lum”, or his diet may
be either excessively lugh or inconstant 1n the amount
of carbohydrate, or both Nor1s the diabetic invulnerable
to abnormal behavior patterns, and so the diagnosis of
absolute 1nsulin resistance 1s applied most cautiously In
reality, true imsulin resistance 1s rare, and hormonal
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antagomsm 15 believed to be the chief cause of the condi-
tion Relative nsulin resistance, however, 1s seen fre-
quently, espectally 1n the presence of infection

INSULIN REACTION

PHYSIOLOGY

When the blood sugar level becomes abnormally low,
mamifestations of nsulin reaction, or hypoglycemta,
occur Authorities disagree on the exact diagnostic level,
and this 1s understandable, for the characteristics of
hypoglycenua are proten The symptoms vary from
patient to patient, and simular symptoms are present at
varying levels of blood sugar The signs and symptoms
of insulin reaction usually occur when the blood sugar
content 1s at 70 mulligrams per 100 cc of blood Symp-
toms may occur at a higher level 1n one individual, and
symptoms may be completely absent in another individ
ual whose blood sugar 1s much lower than 70 milligrams
Panents who develop symptoms at hgher levels are
usually the ones who have been maintained for long
periods of time at blood sugar levels which are super-
normal These patients do feel mserable and they do
experience hypoglycemic symptoms when the blood
sugar 13 lowered to such conservative levels as 120 or 140
mlligrams Patients also develop symptoms of hypo-
glycerma when the blood sugar decreases rapidly from
a hugh level to the upper limuts of 2 normal level

ETIOLOGY AND PREVENTION

Except for extreme mstances, the msulin-treated dab-
etic develops msulin reaction because of imbalance
between food and insuhin There 15 a surplus of avatlable
nsulin, and a dearth of available carbohydrate for the
particular moment or event, or an excessive amount of
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msuhn may be present because of improvement 1n the
diabetic status

IMPROVEMENT

Improvement may be imnterpreted as meaming that
the diabetic 1s producing more umts of endogenous
msulin than he was producing previously This means
the umits of exogenous msulin should be reduced in
number since nsulin 15 ! y The
prevention of insulin reaction of this type 13 best accom-
plished by routine evaluation of blood sugar levels A
urme test which 13 negative for sugar, 1n the absence of
hypogly p 1s not concl d that
the insubn dose should be reduced, for the bload sugar
may be higher than 170 mlligrams in the fasting state
without the presence of sugar n the urine

ERROR IN MEASUREMENT

An error 1 the measuring of insulin may provide the
diabetic with a temporary excess The patient may ordi-
nanly use U-40 msulin, but he may have inadvertently
purchased a vial of the U-80 strength, and measured out
the same amount and thus have given humself a double
dose He may break his only insulin syringe, and a differ-
ently calibrated new syringe may cause confusion He
may take his insulin 1n an upstairs bedroom, but his
reading glasses may be 1n a downstauws living room, and
he may then estmate the amount inaccurately In the
confusion of dressing, breakfasting, and hurrying to
work, he may unwitangly take hus wnsulin twice

FOOD SHORTAGES

A temporary shortage of food could result from several
factors Sometimes, the patient does not eat his complete
diet, not because of loss of appetite, but because of -
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sufficient time If the nurse will put herself in the patient’s
position, this becomes more obvious When the average
individual 1s late 1n rising because he went back to sleep
after quieting the alarm clock, he would hardly tell his
employer that he was late because the process of cooking
and eating breakfast took so much time The diabetic,
who 1s also an heir to human frailty, might try to omut
his breakfast partially or fully under these circumstances
‘The nondiabetic, as the result of his breakfast omusston,
may develop a headache and a disposition which 1s 2
tral for his fellow-workers, the diabetic, however, will
usually come to grief

Postponement of a meal may produce an insulin reac-
tion because it produces a temporary shortage of food
Ordinarily, the patient may safely delay s meals to
within an hour of the customary time, but the fact must
be realized that such delays produce relative food short
ages whle the insulin 1s released slowly but constantly
The diabetic must be instructed carefully concerning
thas factor for 1t involves his pcrsunal life and his business
Lfe If the patient’s s 1 of
eating hours, he must be foruﬂed with between-meal
snacks One rarely advises the patient to change hus
occupation Rather, one instructs hum to adjust hus
diabetes to hus work If the patient does executive or
administrative work, he must avord hypoglycemia with
1ts central nervous system mamnifestations Conferences
and meetings which last beyond the usual eaung hour
should be anticipated by the patient Otherwise, 1n 2
tense moment, he cannot be sure whether his nervous-
ness 18 caused by the 1ssue under consideration, or by a
beginmng hypoglycerma Therefore, he should never be
without available carbohydrate Delay in cating fre-
quently causes reactions an, Sunday at holiday mormngs
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when many people delay their breakfasts by two to five
hours 1n order to enjoy the luxury of extra sleep One
does not ike to deny the diabetic person this privilege,
but such a program should not be attempted without
careful planmng Logically, those patients who require
the larger doses of protarmne zin¢ insuhin must plan most
carefully There are several plans which the individual
may formulate for hts own particular circumstances, and
1t 1s apparent that all patients do not have sufficient
acumen to do ths pl The fol hedule 15
safe, but time-consumung to explain

First, the nurse should calculate the approximate
amount of carbohydrate, protein and fat 1n the breakfast
of the patient’s diet About half the total 1s converted
mto food 1 terms of bread (or crackers) and cheese,
peanut butter, or meat This meal 1s taken with the usual
bedtime lunch on Saturday mght Should the diabetic
person sleep until about 10 00 A M, he may then have
the other half of the breakfast allowance Should he plan
to sleep untl noon, there should be a glass of orange
Juice at his bedside which he should drink m the event
he awakens during the mormng, or certainly before he
gets out of bed Some patients would not be able to go
without food until noon, and they have the alternative
of setting the %larm clack or having a member of the
farmly rouse them at a set hour for the orange juice

Fasting, accompanied by exercise, even when the
exercise 18 moderate, 18 hazardous Catholic patients who
Plan to go to church fasting, therefore, must be instructed
to attend church at an hour which 15 early enough to
enable them to eat breakfast by 9 00 A M

Those patients who hve in roomung houses where
breakfast 13 not served, must be instructed to eat 3 por-
tion of rapidly assirulable carbohydrate such as frut,
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before leaving their houses to go to a restaurant for
breakfast

Unusual exercise causes a temporary shortage of food
1t 15 not the degree of vigor of the exercise which counts,
but the unusual quality of 1t If 2 diabetic boy were to
go out for football practice every mght, that exercise
would be strenuous but not unusual Therefore, m all
probability, he would not have a reaction If he were to
go bowhing one mght a week, that would be unusual
exercise for um, and would therefore require extra food
All types of exercise are permussible, but some are more
hazardous than are others Riding and swimming should
follow meals rather than precede them For nstance, if
dinner 1s at 1 00 P M, 1t would be wiser for the diabetic
to go swimming at 3 00 P M rather than at 5 00 PM
If the diabetic takes both trystalline and protamine zinc
wsubin, swimming m the morming may be dangerous
Physical actvity 1s excellent if 1t 15 correctly timed, and
not carried to the point of fatigue Exercise 1s stressed so
much in the treatment of diabetes that the nurse should
warn elderly patients not to attend gymnasia or take
part 1n other physical activities to which they have never
been accustomed

Some people develop temporary food shortages because
they use many calornies 1n nervous behavior which 1s
motvated by good or bad news, or the anticipation of
erther Their behavior consists of activity which 1s both
rapid and purposeless The anticipation of a trip to the
denuist, for instance, may use up so many calories that
when the patient arrives for his appotntment he 15 on the
verge of a reaction which further aggravates his nervous
behavior and thus makes hum a difficult patient for the
dentist The nurse wall not find 1t too difficult todetermine
which patients will need particular instruction ta avoid
insulin reactions in moments of great emotional stress
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STMPTOMS
‘When the blood sugar drops to a level below 80 mullt-
grams, the patient may experience symptoms such as
extreme hunger, headache, weakness, excesstve per-
sptration or vormting He may appear irritated, excted,
or exhausted to the degree of faintness, but his pulse 1s
usually strong and full If the hypoglycemua 1s not recog-
nized and treated m the early stages, the patient may
develop double or blurred vision grimacing, loud talking,
or b & or crying of pul nature
The patient, though stll conscious, may have epilepti~
form twitchings which 1nvolve half or all of the body
He may exhibit many ity changes, the 1-
ng one being that of marked negativism Some patients
havc speech disturbances which make them unable to

late words although they und 1 all that 1s

said to them
If treatment 1s not recerved, the patient may lose con-
idenly If the ph 15 called to see an

unconscious diabetic patient 1n the patient’s home, the
problem of diagnosis may be extremely difficult The
Ppatient could be 1n profound reaction, but he may have
had a cerebral accident or some other condition of which

15 h Insulin reaction 1s
rarely fatal unless the diagnosis 1s mussed, and the hypo-
glycerma completely untreated during the comatose
phase Untl the last decade or so, an unconscious diabetic
was frequently diagnosed as having diabetic coma, so
that 1t 15 not surprising that most fatalities from reaction
occur 1n those patients who are mustakenly treated for
diabetic coma The of hypogly 15
believed to be the result of cercbral edema, and lack of
sufficsent carbohydrate to permmt normal metabolism
the brain This may produce permanent brain damage
o hypoglycemra 1s prolonged
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TREATMENT

In the early stages of insulin reaction, treatment 1s
sumple and effective By far most reactions are discovered
and treated in the early stage by the patient hxmsclf
Sugar 1n a quickly lable form works
If the patient 1s at home, he may take a portion of fruit,
frwit yuice, honey, syrup, jam, or sugar 1n a hqud such
as coffee If he 1s downtown, a glass of ginger ale or any
flavored carborated drink 1s quickly obtamable and

diately effective Carbohydrate 1n some form, how-
ever, should always be carried by the patient Lump
sugar 15 not always available, but the nurse should teach
the patient to carry a roll of candy “Iife savers” n the
pocket of each suit, or 1n each pocketbook To further
protect lumself, the patient should also be instructed to
carry always an identification card which states hus name
and address, explains that he 1s a diabetic, and gives
information concerning his daily insulin dose, lus diet
prescription 1n figures, and s physictan’s name and
telephone number This information 1s essential because
the patient may become mvolved mn an accident which
produces bramn trauma with unconsciousness Because
hus diabetes might not then be recogmzed, he might shp
1nto the state of hypoglycerma and thus add to the con-
fusion of the whole picture

Symptoms of reaction develop more strangely 1n the
younger diabetics who do not always recognize their own

p since they frequently appear as personahty
changes The nurse must understand the full meamng
of the term negatvism in her contact with younger
diabetics One does not ask, *Are you having a reaction®”
or “Would you like a glass of gmger ale?” because the
answer will nearly always be a negative one Later, when
he has recovered, the patient will remark that he knew
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he was having a reaction or that he know he needed
carbohydrate, but that he could not make himself admut
1t The easiset way to overcome this phase of negativism
18 simply to hand the patient a container of ginger ale or
orange juice, and he will drink 1t automatically in most
instances If he 13 having Jacksoman twitchings, he may
need help 1n holding the cup to his hps A thin glass
tumbler 13 dangerous for 1t could easily be cracked be-
tween the teeth during a convulsive motion  Often, the
patient remembers nothing of the episode, sometimes he
can recall with and he b
the entire incident Such types of reaction are usually
more distressing to the patient than those reactions which
bring unconsciousness

If the physician 1s called to treat an unconscious dia-
betic 1n the patient s home, he usually obtains a sample
of venous blood which will be analyzed later for sugar
content Then, with the needle i the same site, he imgects
about 20 cc of 50 per cent glucose If the patient has
uncomphcated hypoglycemia, he usually responds before
he has recewved the 10 grams of glucose contained 1n the
solution If the paucnt does not rcspond after receiving
this 18 usually
indicated If, for 1nstance, the patient has had a cerebral
accident, the admmstration of glucose will not enable
him to regain A urne sp which
could be obtained by catheterization, would be of hittle
value since the urine obtained might have been 1n the
patuent’s baldder for hours, and it mught have been
formed when the blood sugar was elevated Therefore,
if the unine were tested and found to be strongly positive
for sugar, insulin reaction still could not be ruled out

Glucose apparently 1s not absorbed rapidly enough
when 1t 13 admumstered rectally, for such treatment 18
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meffective Glucose solutton 15 effective, however, when
1t1s ad d through a § h tube, but the mtra-
venous route 15 stmpler, and more rapidly effective

PROGNOSIS

The prognosis is good 1if the condrtion 18 diagnosed,
and the correct treatment given reasonably prompily
The rare fatalities or trreversible changes which are seen
following hypoglyceruia are more often the result of
mcorrect diagnosis rather than delay of treatment
Given time, the patient who falls wto stupor from hypo-
glycerma may recover without treatment of any kind,
whereas 1f the condition were 1ncorrectly diagnosed as
diabetic coma and treated as such, even with relatively
small doses of msulin, the changes 1nvolving the central
nervous system might become irreversible even should
the patient make a chemical recovery, 1¢, the blood
sugar return to normal levels

TEACHING THE DIABETIC PATIENT

OVERCOMING THE PATIENT'S OBJECTIONS

Insulin therapy 15 the angle of treatment to which most
newly diagnosed diabetics object They will offer to live
stowcally on starvation diets no sacrifice will be too
great of only msulin can be avorded The knowledge of
one unfortunate experience mvolving the use of nsulin
by a friend who has been careless far outweighs the
experience of minety-nme other people with diabetes
who are capably carrying on and assuming their responsi-
bilities to society

The teaching nurse should approach her patient with
a sympathetic but postive attitude To overcome s
objection, the nurse herself must not only be convinced
of what insubin can do for the panent, but she must also
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tion, the nurse mght explamn another natural defense
mechamism with which the patient 1s more famihiar For
instance, 1if 2 sphinter 1s not removed, then 1t “festers” 1ts
way out Nature, with a similar motive, makes the un-
treated diabetic thirsty to help in the ehmmnationof the
extra sugar which cannot be utihzed when 1osulin 15 ab-
sent In a diluted form, this incompletely digested food 1s
elumnated as sugar in the unne Thus, the untreated
diabetic loses so much food value as sugar voided in the
urine that he receives little benefit from the food which
he eats Therefore, he 1s constantly hungry despite the
increased portions of food which he 15 eating The pres
ence of frequency of urination requrres little explanation
to the patient since he realizes that 1t follows polydipsia
‘When the vicious cycle 15 explained to him, the patient
will readily understand his own loss of weight and
strength

The Continuous Need for Insulin Therapy After this careful
explanauon, the teaching nurse should not be discour-
aged 1f the panent, who sometimes feels cornered when
he realizes the truth about insulin, asks, “But if I start
1nsulin, will I have to take 1t forever™’ The answering of
this questton demands the utmost tact, perhaps more
than any other which the patient may ask The nurse
must know her patient, must recogmze the hunuts of hs
education and personality before she answers In fact,
from the beginning of the teaching perod, the nurse
should have been preparing her answer to this question,
for any hesitation on her part i answening the question
may cause some patients to lose confidence m the nurse’s
answer even when 1t 1s truthful

In the first place, nobody can yet answer this particular
question with surety, but the nurse can draw on her own
information concerming the historical background of
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diabetes to show that although the disease itself 13 ancient,
1ts progress mn treatment 1s relatively new, but comtam
The nurse should sub her
out the fact that diabetes was described before the time
of Chrst, but that insulin was not discovered untit 1921,
that from 1921 to 1935, it was necessary to mject mnsulin
before each meal and often agatn at bedtime, that since
1935, the diabetic takes lus nsulin only before breakfast,
and yet h)s disease 1s better controlled than 1t was formerly
on d The hould tell hum about alloxan
and of the other work which 1s being done 1n the research
centers throughout the world In all truth, insulin may
not be used “tomorrow > It may be replaced by a new
treatment, for medical progress 1s constant Another
point for the nurse to stress at this time 18 that the pattent
should never omut his 1nsulim, or substitute a commercial
product for 1t wathout his doctor s consent If the nurse
herself has the right phtlosophy concermung insulin, her
patent will usually accept 1t

It 13 a recognized fact that intelligent adults are not
always emotionally mature, and while a pattent may
accept in thought his need for insulin, he may sull nsist,
“I would rather die than take that needle every day ”
Sometimes patients who talk like this really mean what
they say, but usually they do not Their atutude requires
Ppatience and acumen on the part of the teacher The
patient’s hife often does depend on hus taking insulin,
and so the nurse 13 professionally obligated to leave no
stone unturned 1n her efforts to convince the patient of
tus need If the patient has a famly or dependents, the
nurse can often win her point by enlsting the aid of the
fanuly, reminding the patient that ks family needs him
because they love hum, enjoy his company, depend on
him to “talk things over * This approach 1s quite effective
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even when the patent 1s elderly or feeble of the nurse
finds a member of the famuly as an ally

There will be many other problems expertenced
convincing the diabetic patient to take insulin When the
real motive for refusing msubin seems to be a fear of
hypodermic 1njections, the nurse will find the results
satisfying if she “takes the patient by surprise” and has
him inject the dose which she has already prepared, even
though he has not had a lesson m the technique of hypo-
dermic admimistration  While the patnent holds the
syringe, the nurse holds his hand, guiding 1t to give the
mnal “push” which causes the needle to penetrate the
skin The patient feels that he has done 1t humself, and
for the first tme admuts that he “mught do 1t with prac-
tice ” This procedure reverses the program of explana-
tion followed by demonstration, but 1t 1s dramatcally
effective and time-saving

Why Insulin Must Be Advunistered as a Hypodermic 1t1s
mmportant to tell the patient why nsulin cannot be taken
by mouth Avoiding medical ter logy, the nurse
should explamn that msulin 15 a protemn, and that the
digestive processes would utihze 1t Iike meat with a
resulting loss of the specific action of the msubn as a
hormone

TEACHING THE PATIENT HOW TO MEASURE AND ADMIN

ISTER INSULIN

Types of Insulin Syringe The Joshn syringe seems most
practicable It has just one graduated scale which 1s
divided 1nto tenths of 1 cc, and thus 1t ehminates much
of the confusion which comes from the use of a syringe
having two or more scales based on the different concen-
trations of mnsultn The Joshn syringe 1s about twice as
long as the average insulin syringe, and the longer span
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with 10 large divisions, makes the scale more adaptable
to the vision changes which are so commonly seen 1n
diabetics

Many patents can be taught how to measure their
msulin 1n cubic centimeters, but for the large number
who cannat, there 1s a simpler, though perhaps less ideal,
method Furst, if the patient takes more than 40 umts of
1nsulin at a time, he should be mstructed to use the U-80
concentration Except for the unusual instances men-
tioned 1n the section on local skin lesions resulting from
the mjection of insulin, the U-40 concentration will do
for all doscs of less than 40 uruts The nurse should ex-
plain to the patient that when the syringe 1s filled with
U-40 1nsulin, 1t holds exactly 40 umits, and that each
tenth, or space, holds 4 umits Thus, 1f the patient 15 to
take 28 umits, the nurse will draw the plunger of the
syringe down, adding aloud by four at each line designat-
ing one tenth, untl the 7 mark 1s reached Then, she
will assign other doses to the patient, and ask lum to
do the calculations aloud She mught draw a sketch of
the msulin syringe 1n hig notebook 1 the following way

Fig 7 Insuln synnge

One syringe (1 ¢c ) contalns 40 units
One spece {1 or 1/10) contains 4 units
One-half & space contains 2 units

Thus, 7 spaces ( 7) equals 28 units
And 7 1/2 spaces contain 30 units.

Should the patient report to the clinc by telephone,
there will be no question about his dose, even when the
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patient himself 15 confused about which concentrationhe
1s unng If 2 1 cc syringe 1s used, the patient 1s asked
first how many spaces he 13 taking, then he 15 asked the
color of the insulin vial top If he says that he 1s taking
8 spaces from a wval with a red top, he s usmng U 40
snsuhn (see p 69) His dose would immediately be recog-
mzed as 32 umts (8 X 4 equals 32) If he says the top 1s
of green color, he 15 using U-80 msuhn and the dose
would be 64 umts (8 X 8 equals 64)

The nurse should stress the need for a “spare” syringe
Otherwise, if the patient has but one synnge, 1t may get
broken on a working day before he has injected his
mnsulin He may then have to wart an hour or two before
the local druggist opens his store Some states require 2
physician’s prescription before each purchase of hypo-
dermuc equpment This would mean a further delay
while the panent located his doctor Somectimes, under
these crrcumstances, the patient ormts his msulin, un-
wittingly Jeopardizing his hfe rather than lose time from
work which might jeopardize merely his job or hus
finances In order that such vital decisions do not rest on
the 1nexperienced patient, the nurse must impress him
with the absolute need of double equipment

The writer 1s opposed to the use of short syringes which
are cahbrated to accommodate two or more different
concentrations of msulin The very shortness of the
syringe and the fineness of the calibrations tax the poor
vision of elderly patients On these short syringes, each
unit of insulin 1s given one space on the scale, thus, when
U 80 strength 15 used, there are 80 calibrations cramped
into a space which 1s only 134 inches long The spacings
are so fine that they constitute a problem for most pa-
trents who are fifty years of age or older because many peo
ple m:fthls age group are far sighted Frequently, patients
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are admutted to the hosprtal who make statements to the
effect that they are taking 40 units of U 80 nsulin After
a long time spent in questioning, one learns that the
patient was taking 80 umts because he was using a U-80
vial of insulin and the U-40 side of a syringe, and with-
drawing mnsulin to the 40-umt mark, or a patient may
say that he 15 taking 80 unuts of U-40 strength whereas
he 15 actually taking 40 umts because he 13 using a vial
of U-40 1nsulin and the U-80 side of a syringe, drawing
down to the 8§0-urt mark

Self-admmstration A lemon or an orange serves well
a8 a medum for the of skill 1 hypod

d All d the proced
should be available on a mimeographed sheet which
may be pasted in the patient’s notebook However, since
the printed page does not replace actual teaching, the
nurse should carefully demonstrate each step without
referring to the printed page. Then, the patient should
repeat the procedure to assure the nurse that he can
proceed at home without assistance Then, he 15 given
the printed page merely as a reference for future use
The following mstructions are used by the patients at
the George F Baker Clinc of the New England Deacon-
ess Hospital

I Stenshization of Equipment

1 Place the separated barrel and the plunger (the two
glass parts of the syninge), and a 4 to 6 ounce bottle
with a narrow neck on a clean cloth 1 the bottom
of a pan Caver completely with cold water, heat to
boiling, and allow to boil for five minutes Pour off
the water, being careful not to touch anything 1n the
pan, and allow to tool by standing
Wash the hands thoroughly with soap and water Then
place the empty bottle on the table, and fill with 70
per cent alcohol

~
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3 Pick up the barrel of the syninge with the fingers
Then, pick up the plunger by knob lke part on one
end, and msert 1nto the barrel Pick up the needle
by the butt and place on the syringe, pressing down
hard and turning a little to the left or to the nght to
msure tightness Then, place syringe with needle
attached 1nto the bottle of alcohol The entire equip-
ment should be sterihzed by boiling every two weeks,
and fresh alcohol placed m the bottle (Fig 8)

Fig 8 Synnge n alcohol bottle

II Daly Admmstration

1 Wash hands thoroughly with soap and water

2 Remove syringe from alcohol filled bottle Expel all
of the alcohol by rapidly pulling the plunger back
and forth

3 If protamme msulin 15 used, mix gently as demon
strated  but do not shake the bottle Wipe the top of
the bottle with alcohol
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4 Push the needle cautiously but firmly through the
imdentation of the rubber cap, mnvert the bottle, and
then withdraw the desired amount of insulin If an
air bubble 1s present, expel the msulin back into the
bottle, and stowly again withdraw the desired amount

HI Inyection
1 Use the right leg one day, and the left leg the next

day Use the area above the knee, on the outer aspect
of the thigh It 13 necessary to change the site with
each mgection
Having decided on the site of injection, wipe with
alcohol a space the size of a half dollar
Pick up a fold of the skin with the thumb and fore-
finger of the left hand Hold the syringe likc a penail
and at a 45 degree angle to the skin Push the needle
firmly mto the fold almost up to the butt Then, release
the fold and steady the needle with the Ieft hand
Inject the insulin by pressing the plunger with the
thumb of the right hand Cover the arca with a
pledget of absorbent cotton which 1s wet with alcohol,
and quickly withdraw the needle
Notz 1f the wsulin has been given too close to the
skin, a white blister like elevation will appear

A red wchy area may oceur following each injec-
tion during the first two to six weeks
IV Cleamng Up

1 Runse the syringe and needle in the alcohol by draw
ing the alcohol up into the barrel at least twice Leave
the equipment n alcohol unul the next administra-
tion of insulin

)

w

The patient usually requires much practice, under
supervision, 1n drawing the msulin from the vial and 1in
handling the equipment The average patient 1s quite
courageous about admunstering his first hypodermue,
but the nurse can contribute to the success of the ocea-
s10n 1n questionable mnstances When the practice demon-
stration has been fimshed, the nurse should assume a
pose of certanty She should not ask the patient 1f he
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would #ike to take his own nsulim, for such a question
introduces an element of doubt It will be wise to dis-
courage the patient’s suggestion, should he make 1t, of
further practice with a lemon at home The expression
of a desire “to practice” 1s usually motvated, 1n this
nstance, by a feeling of inadequacy and fear Once the
patient has actually injected his own nsulin, he 18 sur-
prised at the simplicity of the procedure, the relative
lack of pain, and he 15 greatly impressed with his own
skl

EXPENSE OF TREATMENT*

Insulin comes in vials contamning 10 ¢cc and the cost
per vial 1s less than $1 for 400 umts Therefore, if the
patient requires 40 unts daily, 1nsulin would cost him
approximately $3 a month, and the combined cost of
absorbent cotton, alcohol, and needles would total about
75 cents more For a year, this would mean a total cost
of about $45 The diabetes of many patients 1s controlled
on 10 to 20 umts daily, or at an annual cost of §20 to
$30 The cost of nsulin therapy may be a burden, not
to the really underprivileged person who recetves aid,
but to those persons who are just able to maimntain them-
selves without benefit of org: d help In adol
and youth, before economic independence has been
achieved, and when diabetes 1s at 1ts severest phase, the
daily dose required 1s often 80 to 100 umts Fortunately,
the majonty of diabetics are in the age group which
requires less than 40 umits of wsulin daily Strangely
enough, one rarely hears diabetics complain of the cost
of therapy, and still more rarely, of a diabetic omitung

*Temporary market conditions may 1nfluence price of iasubn Shortly
before thus book went to press the cost of all nsubin was 1ncreased 50
per cent Indications are however, that prices will drop sharply 1 the
near future.
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s msulin because of the expense Perhaps betund this
lack of complamt 15 a realization that without msulin he
would be unable to work or to care for humself

Patsent’s Purchase of Insulin Equpment The purchase of
insulin may offer many problems because there are five
concentrations and four types on the market Patients
must be warned that they cannot substitute globin for
protamine solution They are told sometimes that globin
13 the newest 1nsulin, and therefore the best Protamine
and globin msulins are not :dentical 1n thewr actions, and
they should not be interchanged without indrvidual -
structions from a physicran

The patient should be nstructed to examine the pro-
tamine msulin contamner for the expiration date The
expiration date on regular and crystalline insuhins 18 not
so mmportant since these wnsubins are quite stable, they
may be frozen or boiled without appreciable change
However, 1f the precipitate 1 the vial of protamne
msulin clumps or sticks to the side of the bottle after
rotating gently, the insulin should not be used

The nurse should warn her patient not to use the so-
called 1nsulin substitutes Relatives and friends often
deluge the patient with hterature and advertisements
concerning food and herbal “cures ” The newly diag-
nosed diabene 1s most frequently the gullible one because
months pass sometimes before he accepts his disease and
us hmtatons The veteran diabetic does not usually
consider msulin to be so much of a problem even as
diet, and he 1s far less credulous than 18 the patient who
15 starting treatment

Most climes prefer to sell equipment hke msulin
syringes and needles directly to the patent, but often
1t 18 the nurse’s responsibility to mstruct the patient con-
cerning his purchase of essential equipment at a local
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drug store A shopping list with a mimmum of supphes
to serve his purpose might contain the following

1 ainsulin syringe (1 cc divided in tenths)
2 hypodermic needles, 26 gauge, 1/2 inch

1 pint of isopropyl alcohol--70 per cent

1 package of absorbent cotton

1 crystalline insulin, U-40

1 protamine zinc insulin, U-40

DISCUSSION OF INSULIN REACTION WITH THE PATIENT

Insulin reactions must be prevented Ninety-mne
P hving 1 a may live normal lves
because of mnsulin, but the hundredth one who develops
a severe reaction, perhaps because of carelessness, may
cause inestimable prejudice toward insulin Employers
may show their understandable prejudice by refusing to
hire diabettes who take msuhin, and hundreds of drabetic
patients will manifest thewr prejudice by refusing to take
msulin  Education of the patient 1s the answer to the
problem concerning insulin reaction Diabetes 18 no

p of Y ity, folly, or wisdom
people with various personalities and varymng degrees
of intelhgence develop diabetes and require nsuln
Instructing such a cross-section of society offers another
challenge to the teaching nurse

Many, perhaps most, diabetics go through life without
ever exp an msulin It1s fortunate that
older patients usually require smaller doses of insulin for
they are less self-confident, and have a greater amount
of cerebral arteriosclerosis For the patients who require
approximately 10 to 20 umits daily, the nurse will show
greater wisdom if she spends little tme on the dangers of
msulin reaction, but rather concentrates her teaching
toward stressing a need for regulanity 1n diet, urinalysts,
and scheduied vimts 1o the chme or dottor  Protamune
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msulin 1s slow acting, and 20 unuts spread over twenty-
four hours means there would hardly be enough nsulin
liberated at any one time to produce hypoglycerma
unless the patient actually ormtted a meal

One docs not necessanly advise the patient to change
his occupation even though lus msulin requirement s
large Instead, because each diabetic differs from his
fellow-drab 1n age, ed 1 and occu-
pation, the nurse must plan to teach the patient how to
adjust his diabetes to his normal life There would be no
challenge to the nurse s teaching skill if she planned a
reversal of the patient’s normal life to accommodate his
diabetes

‘Thus, if the patent 1s a bus driver, the nurse would
mpress him with a need to recogmze and nterpret the
symptoms of hypoglycermia, as well as how to prevent
the condition She should teach lum the absolute need
of having small carbohydrate snacks every two hours
whle he 1s drniving A small apple, a portion of any fruit
which s easy to carry, or a glass of milk should the patient
desire 1t, 13 adequate Only those patients who are intelh-
gent, well tramed, and conscientious should be engaged
1n positions which place the lives of others in their hands

Every diabetic who takes more than 20 urts of msulin
should be impressed wath the fact that one preventable
reaction which occurs while he 1s working threatens the
position and economic status of all working diabeties
Therefore, if the period between breakfast and lunch
exceeds or even reaches five hours, a mid-mormng lunch
of 10 to 20 grams of carbohydrate should be planned
Al between meal feedings should be calculated as part
of the dietary prescription, and not gwven in addition
tot

Tt 1s well for the nurse to remember that the sevenity of
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the diabetes 15 not so readily esimated by the size of the
sulin dose as 1t 1s by the marked rise or fall 1n blood
sugar levels over a short space of time Usually, the
younger the patient, the more labile 1s the blood sugar
level

I AM A DIABETIC
wame__ RODETt Lincoln Tolophone No_2= 0456
srear__200 Main ety _Hartford, Conn.
my per__180 80 80  ysunw uwns 10 40
< r F Regularor  Prolam e
ii e

IF 1AM FOUND L and If avgar orange jules

o swostenad flulds do not cawse definite impravemant in 15 minuter,
PLEASE CALL DR.. John Anderson whose telephorie
numbar Iy 4-6789 or sand me 1o hospltal.

Fig 9 Identfication card

The outhine concermng insulin reactions which the
nurse writes 1n the patient’s notebook should be con-
structed by having the nurse ask the patient questions
which may be answered 1n such a way that they actually
form an outlne
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VI
THE DIABETIC DIE1

Dret 13 the most important smgle factor n the treat-
ment of diabetes For several years after the discovery of
msulin, diet was often considered subordinate to mnsulin
by physicians and by diabetic patients Long-duration
diabetes and time, however, have proved the fallacy of
this theory, for the diabetic who survives twenty years
by wvirtue of mnsulin alone 1s the diabetic who demon-
strates the degenerative ravages of the disease

HISTORY OF TREATMENT BY DIET

To appreaiate the excellence of modern diabeuc diet
prescriptions, the nurse should have some knowledge of
the carlier types of diet therapy which were prevalent
before the discovery of insulin The common denomina-
tor of these pre-insulin dietary prescriptions was starva-
tion, and the ulumate aim 1n treatment was not nor-
malcy, but lde itself

From the year 1776, Rollo’s patient, Captain Men-
deth, 1s remembered as the first diabetic patient whose
condition improved on a specific diet The diet consisted
of bread, butter, meat, and ranad fat, which were
allowed freely Lattle imagination 1 required to under-
stand that the success of this dietary treatment depended
upon the intake of ranad food which produced loss of
appetite for all foods, and thus a volinonal semu-starva-
tion resulted

103
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Later, when sugar was recognized n the unne of
diabetic patients, carbohydrate was entirely excluded,
but free intake of protein and fat was permitted The
unfortunate victims of this regimen developed acidosis
and died of diabetic coma (Diabetic coma 1s more fully
discussed 1n Chapter VII')

In 1914, the Guelpa routine for diabetic regulation
gamed a hmted degree of favor This program was
arranged 1n cycles of three days’ duration during which
time the patient was fasted and purged If hus urine was
not sugar-free at the end of the cycle, the patient was
placed on a “vegetable day” or a “mulk day,” and then
the cycle of fasting and purging was started again Be-
cause of the exhaustion experienced by patients who
underwent this drastic form of therapy, 1t did not gain
wide popularity At this time Dr Frederick Allen intro-
duced a method of dict therapy which eventually enabled
the diabetic to live an average span of four and one half
years even though mnsulm was not yet available More
severe cases, particularly children, did not have so good
a prognosis Dr Allen was also the first physician to

te the value of weighed diets His imitial treat-
ment was actual starvation, for the so called “fast days”
included only water, clear coffee, tea, and broth When
the patient’s urine became sugar free, his diet was built
up f kingly with small add of carbohydrate,
protein, and fat until hus ;ndividual tolerance was deter-
muned Proten was prescribed 1n submimimal amounts
Fats, which supphed the bulk of the calones, were not
allowed freely, but they were carefully arranged in a
defimte ratio to the carbohydrate prescription All com-
ponents of the diet were carefully weighed on food scales,
thus establishing constancy of intake Such a procedure
of regulation required weeks of intricate study and calcus
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lation The education of diabetic patients began at this
time, for only those diabetics who were carefully trained
could survive away from the hosprtal

Since the diabetic diet of this pertod contamned 25 to
30 grams of carbohydrate, foods like bread, potato, and
milk could not be included Vegetables, which com-
pnised the greatest quantitative factor 1n the diet, were
“thrice-cooked,” which means that the water was
changed three times 1n the process of cooking, 1n order
to elmunate as much carbohydrate as possible Vegeta-
bles prepared 1n this fashion were the principal source
of carbohydrate, they were prescribed even for breakfast
when cereal or fruit could not be tolerated An average
serving of vegetables containg 5 grams of carbohydrate,
50 1f the patient had a serving for each meal, 15 of the
total grams were then used, if he had two servings for
dinner and supper, together with one for breakfast, the
possible 25 grams allowed would then be used Should
the carbohydrate tolerance have been higher than 25
grams, cream was usually added because 1t also contains
fat and additional calones n a palatable form Meat
was then added to this basic diet, and more fat 1n the
form of butter and bacon until the desired carbohydrate-
fat ratio was reached If at any time sugar reappeared
m the urine, the diet was reduced by half for one day,
and then absolute fasting was preseribed untl the urme
became free from sugar These patients did not exceed
therr meager diets unless they lost all desire to ive At
this time, before the discovery of msulin, diabetic patients
routinely fasted one day weekly to maintain or unprove
carbohydrate tolerance To physicians like Dr Allen
and Dr Josha should go unhmted credat, for by thewr
undaunted belief 10 better things to come, they tmbued
ther patients wath the courage and desire not only to
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live, but to experience lives which were astomshingly
normal Many patients of the pre-msulin era survived
long enough to enjoy eventually the benefits of msulin
which cancelled the need for fasting

DIET IN CONDITIONS OF HEALTH AND DIABETES

Present Conception of Diabetic Diets Generally speaking,
there can be no such thing as a standard diabetic diet,
for the diet prescription should vary with each patient
Basic requirements of normaley must be considered
always because the modern diabetic, unhke those pa-
trents of the pre-mnsulin era, lives long enough to develop
deficiency diseases unless the diet 13 carefully planned

Basic Reg of N Iy A textbook on d
will supply the y details the fi
and biochemustry of food elements In ths chapter, the
mere basic requiremnents will be discussed Although the
quantitative factor concerning various vitamins and
minerals has not been determuned with certamty, the
opimuons of various authorities may also be found 1n their
standard textbooks on dietetics

The caloric content of the diet should depend on the
age, activity, and 1deal (not actual) weight of the patient
For most adults, 30 to 40 calores for each kilogram of
body weight 15 sufficient Carbohydrates and fats are
somewhat interchangeable as a source of calories Thus,
persons 1 the higher mcome brackets derive many of
therr calories from cream and butter, those in the lower
mcome brackets use carbohydrates Like bread, potato,
and macarom to supply calonies Considering merely
the caloric requirements, either method 15 satisfactory if
the body weight 1s approximately correct

Protemn 1s essential for tssue replacement and for the
muluphcation of cells (growth) Since certamn foods
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contan complete and others incomplete proteins, the
requirement of 1 gram of protem for each kilogram of
1deal body weight seems to be a safer standard than the
frequently quoted one, 1 of a gram per kilogram of
weight During normal times, most people take more

TABLE 3
FOOD VALUES
roon omaws | MEASURE [oRaws OFloRAMS orlaraus oF

seznTy GaRE [rmotei] rar
Vegetables 5% 150 |1cup 5 3 o
Vegetables 10% | 75 [ 4 eup 5 1 0
Saltnes — 14 10 1 1
Cereal 40 or 240] 1 cup 20 5 2
Potato 90 |1 medm 18 3 0
Bread 30 |1 shee 18 3 0
Macarom nee | 90 |3eup 13 3 0
Mtk 180 |teup 9 6 6
Milk 240 |§pnt 12 8 8
Egg — |1 0 6 6
Meat fish 60 | average 0 16 10

portion

Cheese 15 |1 inch cube [ 4 6
Bacon 15 | 2long stnps 0 3 8
Light cream 30 |2 tablespoons | 1 1 6
Heavy cream 15 |1 tablespoon 1 1 s
Butter 10 |2 teaspoons ¢ ° 8
ol 15 {1 tablespoon 0 o 15
Mayonnasse 10 |1 teaspoon 0 0 8
Iee cream 50 | small scoop 10 2 8
Jello 50 |small portion | 10 3 0
Peanuty 45 |Scbag 10 12 14
Peanut butter 30 {Ztablespoons{ 5 9 "

Note All measurements level unless otherwise specified

protemn than they actually require, but the surplus 15
used merely for calories Comparatively speaking, the
families 1n the upper income brackets have diets with

d content of carl (300 to 400 grams),
and a relatnely high content of protein (100 grams),
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based on 25 to 30 calories per kilogram of 1deal weight
If the patrent loses more weight than 15 desirable on this
diet, the total calories may be increased Strangely
enough, diabetics seem to mamntain their weight on diets
which are considered less than normal in caloric content
In determiming the caloric needs, the body weight 1s
expressed 1n kilograms rather than pounds Since 1 kilo-
gram equals 22 pounds, Mr A’s weight would be

-12—5(—; pounds or about 68 kilograms
With a requirement of 25 to 30 calories per kilogram,
his diet should contain between 1700 and 2040 calories
He may be given two diets, one of 1700 calories for days
when he does not work, and onc of 2000 calories for days
when he does work If his work 1s not of a laborious
nature, he may be given a diet of approximately 1700
to 1800 calorics for all purposes

Since each gram of carbohydrate or proten yields 4
calories, and each gram of fat yields 9 calones, the diet
mught be arranged 1n one of several combinations accord-
ing to the physician’s prescriptions Three examples are

Carbohydrate 180 grams X 4 = 720 calories
Protein 90 grams X 4 = 360 ¢
Fat 80 grams X 9 = 720
Calones 1800 ¢
Carbohydrate 160 grams X 4 = 640 calones
Protein 90 grams X 4 = 360
Fat 90 grams X 9 = 810
Calories 1810
Qarbohydrate 180 grams X 4 = 720 calories
Protem 80 grams X 4 = 320 “
Tat 85 grams X 9 = 765

Calories 1805



‘THE DIABETIC DIET 111

If the prescription of G 180 P. 80 F 85 15 selected,
the food 1s then divided mto at least three major meals
throughout the day and one minor meal for bedtime
The total carbohyd: minus the all e reserved
for a bedume lunch, 1s then divided among the three
major meals, but not necessarily equally Sometimes the
remainder 18 divided into thurds, but 1t may be planned
so that the breakf: tains less carbohyd than do
the other meals If one meal 1s to have a higher carbo-
hydrate content than the others, this meal 1s best taken
m the everung unless the patient works at a laborious
occupation Every diabetic who takes protamine zinc
msulin should have a lunch at bedtime to prevent an
excessive Jowenng of the blood sugar during the long
fast of the mght

Mr A'sdiet might be arranged according to the forms
of Figure 10 The diet interpretation 1s usually acceptable
to the physician when the total number of grams in each
component part 1s within 3 grams of the ongnal pre-

T For ple, the prescrip of C 180 P
80 F 85 would be satisfactory if the final figures obtained
were C 181 P 83 F 84

The Weighed Diet A weighed dict leaves hittle margm
for error It does not really cause the patient wnconven-
1ence since he quickly learns several “short cuts,” like
that of weighing butter, cream, and mulk 1n the morning
for the enure day At the beginming of treatment, the
patient should plan to weigh all meals caten at home for
at least three months Many years have passed since the
diabetic was expected to take his food scales to the restau-
rant At the end of three months, he should develop
enough acumen to esttmate quantities with 2 fair degree
of accuracy However, his food scales should not then
be set ande or sold Instead, all food should be weighed
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based on 25 to 30 calones per kilogram of 1deal weight
If the patient loses more weight than 1s desirable on this
diet, the total calories may be increased Strangely
enough, diabetics seem to mawmntaimn their weight on diets
which are considered less than normal 1n caloric content
In determumng the caloric needs, the body weight 18
expressed 1n kilograms rather than pounds Since 1 kil
gram equals 22 pounds, Mr A’s weight would be

%5—(2) pounds or about 68 kilograms

With a requirement of 25 to 30 calories per kilogram,
hus dret should contamn between 1700 and 2040 calories
He may be given two diets, one of 1700 calones for days
when he does not work, and one of 2000 calaries for days
when he does work If his work 1s not of a laborious
nature, he may be given a diet of approximately 1700
to 1800 calories for all purposes

Since each gram of carbohydrate or protemn yields 4
calories, and each gram of fat yields 9 calories, the diet
mught be arranged 1n one of several combinations accord
ing to the physician’s prescriptions Three examples are

Carbohydrate 180 grams X 4 = 720 calories
Protein 90 grams X 4 = 360
Fat 80 grams X 9 = 720 “
Calories 1800
Carbohydrate 160 grams X 4 = 640 calories
Protem 90 grams X 4 = 360 "
Fat 90 grams X 9 = 810
Calores 1810
Carbohydrate 180 grams X 4 = 720 calosies
Protemn 80 grams X 4 = 320 ¢
Fat 85 grams X 9 = 765

Calones 1805
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If the prescription of C 180 P 80 F 85 13 selected,
the food 18 then divided into at least three major meals
throughout the day and one munor meal for bedume
The total carbohydrate, mmnus the allowance reserved
for a bedtime lunch, 1s then divided among the three
major meals, but not necessarily equally Sometimes the
remainder 15 divided 1nto thurds, but 1t may be planned
so that the breakfast contains less carbohydrate than do
the other meals If one meal 1s to have 2 higher carbo-
hydrate content than the others, this meal 1s best taken
in the everung unless the patient works at a laborious
occupation Every diabetic who takes protamune zinc
msuhin should have a lunch at bedume to prevent an
excessive Jowenng of the blood sugar during the long
fast of the mght

Mr A’s dict might be arranged according to the forms
of Figure 10 The dret interp 18 usually
to the physictan when the total number of grams in each
component part 15 within 3 grams of the ongnal pre-

For ple, the p p of C 180 P
80 I‘ 85 would be satisfactory if the final figures obtained
were C 181 P 83 F 84

The Weighed Diet A weighed diet leaves hittle margin
for error It does not really cause the patient inconven-
1ence snce he quickly learns several “short cuts,” hke
that of weighing butter, cream, and mulk 1n the morming
for the entire day At the beginming of treatment, the
patient should plan to weigh all meals caten at home for
at least three months Many years have passed since the
diabetic was expected to take his food scales to the restau-
rant At the end of three months, he should develop
enough acumen to estimate quantities with a fair degree
of accuracy However, his food scales should not then
be set aside or sold Tnstead, all food should be weighed
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at least one day 1n every week so that accuracy of eshma-
tion may be mamtamed All foods are weighed in the
state 1n which they are caten Thus, meat 15 weighed
after cooking, and fruit would be weighed uncooked if
1t 13 caten this way Toast 1s an exception to the rule If
a slice of bread weighing 30 grams goes into the toaster,
1t may come out weighing several grams less This loss
1 weight results from loss of mossture, not of starch
or nutriment

Measured Diets Measured diets are not quite 50 satis-
factory as weighed dicts, but the conscientious patient
does well to use them, provided that the person who
writes the diet uses positive terms and expressions Which
leave hittle margin for musunderstanding For imnstance,
rather than wnting 60 grams of potato for dinner and
supper, as one could do satsfactonly on a weighed diet,
90 grams for a single meal would be better planning
hecause 90 grams of potata could be desenbed as 2 small
potato, but 60 grams would be described as half a me-
dium sized potato The person who writes the diet in
terms of houschold measurements should alse avoid
1tems such as § shice of bread Instead, the food should
be arranged so that reasonable sized portions are pre-
scnbed Rather than prescribing 4 2 medium sized potato
and } shce of bread for dmner and supper, 1t would be
adwisable to prescribe 1 small potato without bread for
dinner, and 1 entire slice of bread without potato for
supper Such planning would be unnecessary 1n a weighed
diet, for the patient 15 accustomed to * shaving™ portions
constantly

Such foods as meat, fruit, and potato are parneularly
difficult to measure accurately An ideal plan would be
for the clinic to purchase several scales for rental pur-
poses The new duabetic patient could then borrow the
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scales for a specified length of time, or untd he became
famshar with the size of the food portions, or the diabetic
of some years standing could re-borrow the scales if he
felt the need for greater accuracy

‘The nurse should scan the diet which she has wnitten
10 ascertain whether or not the mneral and vitamin con-
tents are adeqy g o dard
Tt 18 generally agreed by mosv authqrmcs that Q7 gram
of caloiwm daly 15 sufficaent for the adult, and also that
phosphorus is found in those foods which contain calem
Therefore, if the diet 15 adequate n calctum content, 5t
would have an adequate content of phasphorus A pint
of midk will usually guarantee the calaum and phos
phorus requirement for an adult, and thus amount should
be included i every diabenc diet

‘The fact that vitamsn A or sts precursor 13 found in all

bles and that vegetables play a place

of pronunence in the dabete diet, means that diabeuc
patients rarely would hase a witaoun A defioency be-
cause of an madequate intake

Since B cornplex vitamuns are \va!er«solub!c, dmbctxc
pateents freqs suffer from d Ithough the
diabetie diet provides vitamn B mmplcx When the
diabetic condstion 13 uncontrolled and polyunia a present,
the dzabctlc loses many watcr-solublc vitamns, therefors
many phy P y «itamn B
complex as a prophyl: measure The med 2
usually prescribed in capsule form, because elars and
syTups contain a lugh percentage of sugar in concens
trated form In addition, those diabetics whose disease
33 of ten yeary’ durauon or langer, frequentdy have no
free hydrochloric acld, which 18 essenial to the utthiza-
tion of vitamuns 1n the B complex group

Vitamin C s found abundantly in the diabenie diet




TABLE 4 APPROXIMATE EQUIVALENT IN GRAMS

1 ECO EQUALS
cheese, 15 grams
bacon, 15 grams
meat, fish, or chicken, 30 grams
cottage cheese, 30 grams, plus butter, 5 grams (or sour
cream, 15 grams)
peanut butter, 15 grams
CEREAL, 15 GRAMS DRY WEIGHT EQUALS
cooked cereal, 120 grams
shredded wheat biscuit, 4
bread, 15 grams
orange, 100 grams
BUTTER, 10 GRAMS EQUALS
ol or mayonnaise, 10 grams
20% cream, 30 grams
40% cream, 15 grams
bacon, 15 grams
BREAD, 15 GRAMS RQUALS
Uneedas, 2, saltines, 4
potato, 45 grams
pumpernickel, 20 grams
MEAT, 60 GRAMS EQUALS
any meat or fowl, 60 grams
fat-containing fish, 60 grams
fat free fish, 80 grams, plus 10 grams of butter (extra)

¢
5%% VEGETABLES, 150 GRAMS EQUALS
10% vegetables, 75 grams
Uneeda, 1
potato, 30 grams
bread, 10 grams
POTATO, 90 GRAMS EQUALS
any 20% vegetable, 90 grams
bread, 30 grams
sweet potato, 80 grams
potato chips, 35 grams, and with 10 grams of butter sub-
tracted (If potato 1 baked, add 20 grams for skin)
. ) T

Dot from B P Josho's Diabene Manual, Lea Febiger, Phula



TABLE 5 APPROXIMATE LQUIVALENTS
IN HOUSEHOLD MEASURES OF VARIOUS FOODS

1 ECC EQUALS
cream cheese, 1 tablespoon
Ioaf cheese, 1 wnch cube
bacon, 2 long strips
cottage cheese, 2 tablespoons, plus 1 teaspoon butter, or
1 tablespoon sour cream
peanut butger, 1 tablespoon
meat, very small portion
CEREAL, § cup pQUALS
any hot or dry cercal (except Grapenuts) # cup
shredded wheat, § bisctt
bread, § slice
BREAD, 1 stick (MAY BE WHITE OR DARK, TOASTED OR NOT)
EQUALS
cereal, 1 cup
Uneedas or grabams, 4
saltines, 8
potato, 1 medum
rice, macaront, hma beans, 3 rounded tablespoons
corn, 1 ear of medium size
orange, 1 medium
5% VEQGETADLE (MAY BE TAKEN FREELY)
10% vegetable, § cup
Uneeda, 1, saltnes, 2
BUTTER, | PAT (OR 2 TEATPOONS) EQUALS
any o1, 2 teaspoons (except mineral oi)
mayoanase, 2 teaspoons
hght cream, 2 tablespoons
heavy cream, 1 tablespoon
MEAT, AVERAGE PORTION
any kind—cold cuts, pork, etc
fatcontainsng fish, average portion
fat frec fish, average portion plus 2 teaspoons of butter
GENERAL INSTRUCTIONS
All measurements are level unless otherwise gpecified A
standard measunng or cooking cup should be used
Each meal 1y a umit, and 1tems of food should not be sub-
tracted from one meal and carned to another
Avoud all sugar, pastry, and fried foods
Avoud all so.called dubetic foods

Dsta from E, P Joshn s Duabetic Manyal, Lea & Febiger, Phala
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because so many of the vegetables and fruits meluded
such as oranges, bananas, grapefruit, tomatoes, and
potatoes are excellent sources Vitamun C, however, 1
also water-soluble, so the patient with dabetes may have
a deficiency

RELIGIOUS DIETARY LAWS
ROSHER DIET

Since many diabetics are of the Hebrew race and
Jewish religion, the nurse should understand some of the
rudiments of the Jewish dietary laws The orthodox Jew
will make no concessions to his dietary laws If the person
who wntes the diet does not consider the Kosher laws
the patient will resign humself to the fact that he cannot
follow a diabetic diet since 1t 1nterferes wath his religious
fe On a Kosher duet, pork products are not used, and
dary products are not served at the same meal with
meat Thus, butter, mlk, cream, and cheese are not
mncluded in the man meal which contains meat If Mr
A were a Jewish patient, his diet of C 180 P 80 F 80
mught be written as in Fig 12 By referring to the tables
of substitutes (Tables 4 or 5), the patient should be 1
structed that he may have 60 grams of fish for his supper
if the egg and the cheese are ormitted

During the Passover, which lasts exght days, no leaven
breads or cereals are permitted Matzoth, which 18 sold
1n both round and square shapes and comes 1n indrvidual
servings, may be substituted Each serving 1s the approx
mmate equivalent of 1 shee of bread Thus, the patient
could have 1} matzoth for breakfast m place of both
bread and cereal, and 1 serving for dinner and supper
1 place of each shce of bread During the actual fast
days such as Yom Kippur, the physician usually advises
s diabetic patients not to fast, since even rownor fasing
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15 hazardous for diabetics Conservative Jews are less
stict 1 following these laws and customs than are
orthodox Jews

VARIATIONS FOR CATHOLIC PATIENTS

The Catholic religion offers few dictary problems to
the diabetic patient There are frequent days of meat-
abstinence including every Friday, but fish provides an
excellent substitute for meat By referring to Tables 4
and 5 the nurse will sec that an egg will replace 15 grams
of bacon Thus, on Friday, the Cathohic patient may
satisfactorily omt his bacon, and then add a second egg
for that day Few Catholics are obhged to fast during
the designated days of fasting such as those of the Lenten
season All chuldren, all persons who are 1n 1]l health or
stages of mfirmuty, all working people and therr famulies
are excused from fasing Catholic patients who are
allergc to fish may recenve a specizl dispensation which
permuts them to eat meat on the days of abstnence
Many Catholics are unaware of these special dispensa-
tions, but the nurse should direct them to therr clergy
for consultation and advice

INDIVIDUAL FOODS

VEGETABLES

Although the vegetables histed (Table 7) as contarmng
5 per cent carbohydrate actually range in carbohydrate
content from 1 per cent to 5 per ccnt, they are reckoned
as 3 per cent 1n caleulating the diet The term *5%;
vegetable,” then, 15 mercly a comement one which
includes all vegetables in the low carbohydrate group
In the same manner, vegetables in the 10 per cent carbo-
hydrate group arc actually reckoned as contasung

ly 6 per cent carbohyd Ve bles may

bc canned or fresh, coohed or uncooked Since salt 1s
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allowed 1n normal amounts, no special preparation s
required for cooking Potatoes may be boiled, baked, or

‘TABLE 7

VEGETABLES ACCORDING
‘TO PERCENTAGE OF CARBOHYDRATE

5% 5% 10% 2%
VEGETABLES VEGETABLES VEGETASLES | VEGETADLES

Lettuce Tomatoes String beans Potato
Cucumbers Water cress Brussel sprouts | Parsmp
Spinach Sea kale Pumpluin Lima beans
Asparagus Caubflower Turmp Corn
Rhubarb Eggplant Squash Rice
Endive Cabhage Carrots Macaront
Sauerkraut Radishes Omony
Beet greens Young string beans} Young peas
Dandehons Broocol Beets
Swiss chard | French artichokes | Tomato juice
Cel Green peppers
Mushrooras | Summer squash

mashed If milk or butter 15 used n the cooking or prepa
ration, these foods or therr equvalents must be sub-
tracted from the dietary allotment
BREAD

The bread used may be white or dark, since the car
bohydrate content of both 1s quite similar Formerly, the
use of dark bread was encouraged because 1t had 2
higher vitamin content, but so long as whte flour 15
fortified with additional vitamns, there 13 no preference
other than that deterrmined by taste Plain rolls may be
substituted for bread When food scales are used, this 19
a simple substitution, but when the patient 15 using 2
measured diet, he should be structed to start with rolls
which®come 1n a package so that the total weight of all
the rolls may be read directly from the carton Thus
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6 rolls together weigh 5% to 64 ounces, 1t will be safe
enough to consider each roll as werghing approximately
1 ounce, and therefore equal to a shce of bread Saltines
are placed on the list because patients often substitute
them for bread when the butter allowance has been con-
serted 1nto such foods as mayonnaise or cream Any
small, unsweetened cracker may be used i place of
saltmes If larger sized crackers such as Uneeda biscuits
or graham crackers arc used, the patient takes half as
many as he would of saltines

CERPAL

The food values given for cereals vary greatly, but the
drabetic 13 not usually taxed with a lhist of cereals and
therr individual food values Actually, the differences
are not great enough to upset the metabohsm If the
patient Iives alone, after he weghs out 15 grams (or
measures 1 tablespoon) of raw cereal, adds the amount of
water and sait desired, he 1s free to eat the entre cooked
product without further measuring If the rest of the
farmily eats hot cereal, one should not instruct the dia-
beuc to cook his portion 10 a separate boiler Instead,
120 grams cooked (or § cup) 13 considered the approx-
1mate equivalent of 15 grams dry weight, since cereal
swells about 8 times after water has been added and the
food cooked If prepared cereals such as cornflakes are
used, the patient would take 15 grams also By measure,
this would be 4 to ¥ of a cup of any cereal except Grape-
nuts Grapenuts 15 heavier for its volume, and should
not be used unless the patient has food scales

MILK

Every glass of mulk has between 8 and 12 grams of
sugar, depending on whether the glass contains 6 or 8
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ounces Because of the relatively high content of sugar,
and the ease with which mlk may be taken thoughtlessly,
1t was not generally included in diabetic diets until after
1930 when the carbohydrate content of the diets more
nearly approached the present level Patients must sull
be warned of the lngh food value of milk lest they use 1t
indiscriminately, for the indiscriminate use of milk s 2
common cause of uncontrolled diabetes Unsweetened
evaporated mulk 15 ordinary mulk which has been dehy-
drated Thus, canned milk 1s concentrated so that it
contains approximately twice the food value of whole
mlk for a given volume Diabetics may use unsweetened
canned mulk, but they should be taught to take § pmt
dauly to replace 1 whole pint of fresh mulk

MEAT

Meat of all kinds 15 permussible on the diabetic diet
The patient 15 not confined to the use of expensive meats
Lke steaks and chops, for cold cuts and frankfurters are
as nutritious, and pork 1s a better source of thiamne
Lean meat should be used, or the margin of fat removed
from other kinds If the patient enjoys some of the fat,
he may use 1t by omutting fat from his diet in the form
of butter or cream Canned or salted meats are also
permssible

FISH

Fish 1s classified according to whether or not 1t con
tawns fat (Table 8) Fish which contains fat 19 used nter-
changeably with meat The use of fat free fish calls for
the addition of fat to the diet The additional fat may
be used as butter sauce for hot fish, or as mayonnaise
salad 1s taken The fish may be fresh or canned Patients
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should be instructed not to fry fish since this process
requires a large amount of fat together with corn meal
or bread enmbs. An average sized lobster is the equiva-

TABLE 8
ESSENTIALLY FAT FREE FISH AND SEA FOOD

PERCENTAGE
NAME OF FAY
Bass, sea 10
Bluefish 12
Cod 02
Flounder 06
Haddock 03
Hake 07
Perch, yellow (33
Pickerel 05
Whtefish 14
Clams 10
Crabs 15
Crayfish 05
Lobster 19
Mussels 11
Opysters 12
Shrimps 04
Scallops o1

lent of 60 grams of meat, and since lobster 1 fatfree,
extra butter or mayonnaise should be used
FGGs

Eggs vary in s1ze, but the difference is not great enough
in routine marketng to demand weighing of eggs by the
patient who 15 usually d to avoid the purch
of pullet eggs, out-sized, or double yolked eggs. Eggs con-
tain a large percentage of cholesterol and because
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cholesterol 1s conspicuous 1n the blood vessels of those
people with arteriosclerosis, many authorinies believe
that diabetics should not eat more than two eggs daly
In the diabetic diet, eggs may be prepared mn any
style which the patient desires However, fried eggs
require extra fat If the patient 15 allowed bacon, the
bacon could be weighed raw, and then all the fat left
1n the pan would have been calculated, and correctly
used for frying the eggs Otherwise, the patient would
have to omit fat 1 the form of butter or cream to obtan
fat for frying

CHEESE

Cheese 15 stmilar to meat 1n content of protein, but 1t
contains almost twice as much fat Therefore, when
cheese s used as a substitute for meat, the butter or cream
muct be reduced proportionately Cottage cheese 18 2n
exception since 1t contams no fat Therefore, when cot-
tage cheese 15 used as a substitute for fish or meat, fat
must be added to the diet

CREAM
Cream usually contams 20 per cent or 40 per cent fat
Twenty per cent cream 1s often referred to as coffec cream
or hght cream Forty per cent cream 1s sometimes whip-
ping cream The diabetic diet 1s more often written 1
terms of 20 per cent cream, which contains 6 grams of
fat to the ounce Should the patient desiwe Whipping
cream, he would take } of his portion of light cream
Diabetic patients frequently make the mistake of thinking
that fat may be taken freely since 1t contams such a small
amount of potential carbohydrate For this reason, the
hing nurse must emph the need for taking only
the prescribed allowance
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BUTTER AND MARGARINE

These two foods contain a stmular percentage of fat,
but unless the margarme 1s fortified, 1t does not contain
the vitamins which are found 1n butter
0ILS

All oils, except mmeral oil, contamn assimlable tat
which comprises almost their total weight Many Itahian
patients prefer oil to butter
NUTS

Nuts always offer a problem in the diabetic diet Therr
carbohydrate 1s low enough for inclusion, therr protein
content hugh enough to be useful, but the fat content 13
extremely high The umnstructed or the careless diabetic

TABLE 9
FOOD VALUES OF NUTS
AvERAGE

amz PORTION | ORAMS | CARB |FPROTEIN| rar
Atmond 10 15 3 3 8
Branl 4 30 2 s |20
Butternat 6 10 1 3 6
hew 10 15 4 3 7
Chestaut 4 25 10 2 2
Litch 10 25 20 2 o
Pecan 3 12 2 1 9
Walnut 3 18 2 s |1

frequently gets into dufficulty because he uses them 1n
the place of candy One 1s almost tempted to mstruct the
careless diabetic to avoid nuts enurely, but they offer
great pleasure to the patients who eat them 1n the correct
amount (Table 9)

SO-CALLED DIABETIC FOODS

If the nurse will read carefully the list of foods included
1n the modern diabetic diet, she will find no “special
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foods” listed On the contrary, she will find that all of
the foods listed are those which are found m the larder
of the average famuly Unless the patient 1s a child,
special diabetic foods have no place in the modern dia
betic regimen, for not only are they costly and unneces-
sary, but they constantly remind the diabetic of his
discase However, one stil sees gluten bread and flour
for use 1n diabetic diets advertised by commercial houses
Gluten flour comes from the albuminous part of wheat
flour. It contains less starch than does ordinary flour,
but more protemn Since 58 per cent of ingested proten
1s potential carbohydrate, the nurse will see the fallacy
of using gluten bread 1n diabetic diets Before 1920, when
protemn had not been generally recogmzed as potential
carbohydrate, gluten bread was used commonly tn diab-
etic diets Gluten bread 1s costly, soggy, and unpalata-
ble Certain stores which are self-designated as “health
food stores” sell many such costly items which the diab-
etic does not require, and which will actually interfere
with the control of his diabetes When the diabetic deet
was extremely hmited 1n the pre insulin era, the use of
special diabetic foods was understandable, but with the
present type of chabetic diets, special foods have lost
their reason for being

SACCHARIN
Sacchann can hardly be classified as a food, but 1t
really has a recogmized place in the diabetic diet There
1s 10 need to restnct the amount taken since sacchann
15 a harmless coal tar product It 1s about 300 times
sweeter than sugar, and 1t comes 1n tablet, hquid, and
powder preparations The tablets are most widely useds
and they are prepared to contan %, 3, or 1 gramn of
sacchann Some authorites on duhetes discourage the
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use of sacchanin because they believe its use enables the
patient to retain his memory and desire for sweet foods
On the other hand, many diabetic patients are more
satisfied with a diabetic diet af 1t retawns some of their
normal taste pleasures Undoubtedly, the patient would
be fortunate if he could learn to enjoy coffee without
sweeteng Yet, if the addition of ¢ or § gramn of saccha-
nin makes hus coffee more enjoyable, there s no need to
deprive um of 1t

1f saccharin 1s used on cereal, the nurse should nstruct
the patient to dissolve a tablet in a teaspoon of hot water
‘This water may then be added directly to the hot cereal,
or dissolved 1n the milk which 13 to be poured over the
cold cereal Saccharin in powder form 15 difficult to use
since the smallest measurable amount usually contains
more than 1 gran of the product When cooked food
such as rhubarb sauce requires saccharin, 1t 1s added
after the food has been cooked A small amount of
sochum bicarbonate added to tart foods such as rhubarb
or lemonade enables the saccharn to become more
effective as a sweetening agent

ALCOHOL

In the pre-insulin days, alcohol was sometimes pre-
scribed by the physician because 1t provided calories
without adding carbohydrate, protein, or fat As a source
of calories, alcohol 13 no Jonger considered desirable When
the patient asks about using it, the nurse should refer
him to'the physician for his answer Some physicians do
allow their patients to partake of alcoholic drinks such
as whuky, scotch-and-soda, dry martims, or the sour
red wines which Itahan patients desire Other physicians
do not permut the use of alcohol because they disapprove
of 1tan general, or because they feel that the use of aleohol
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exposes the patient to the danger of being unable to
recogmze the symptoms of insulin reaction, since alcohol
1s frequently taken before meals, as a social custom, and
thiy 15 the time at which the blood sugar 1s lowest Within

TABLE 10
VALUES OF ALCOHOLIC BEVERAGES
AVERAGE.
NAME PORTION cg ALCOHOL | CARB | PROTEIN

Ale porter 1 cup 240 13 9 2
Beer 1 cup 240 10 13 2
Brandy 1 brandy glass | 30 11 [ 0
Champagne | 1 winc glass 100 1 4 0

der 1 cup 240 9 7 0
Gin 1 brandy glass | 30 10 3 0
Liqueurs 1 cordial glass | 20 6 3 0
Port wine 1 wine glass 100 15 10 5
Red wines 1 wine glass 100 10 1 5
Rum 1 brandy glass | 30 10 [ [
Sherry 1 wine glas 100 15 5 5
Vermouth 1 wine glass 100 16 6 0
Whisky 1 brandy glass | 30 13 0 ¢
White wines | 1 wine glass 100 1 2 5

any group of physicians, there will be difference of
opion concerming the use of alcohol by diabetic pa-
tients The nurse should advise the patient to avod the
use of alcohol until he has had the opportunity to discuss
the question with lus physician (See Table 10)
TOBACCO

Tobacco 15 not a food, but the patient usually asks
about 1ts use during the dietary instruction pertod Most
physicians permit the use of tobacco n moderation
When tobacco 1s forbidden on the diabetic program, 1t
1s usually because micotine acts as a vasoconstrictor
Many diabetics have poor arculation because of ex-
tensive arteriosclerosis, and the use of a vasoconstnctor
wiould further wapede the evculation Many ophthalmol-
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ogists believe that toxic amblyopia (reduced vison)
occurs more frequently in diabetics than 1n others, and
m t.hc prcscncc of amblyopia, tobacco 1s believed to be of

Most diat who smoke at all
smoke excessively, particularly as a social factor If the
dessert 13 one which the diabetic cannot eat, or if refresh-
ments served following a socsal event are those which he
15 not permutted, he usually resorts to a cigarette to avord
the embarrassment of doing nothing  Whether or not
the diabetic person should smoke, or how much he should
smoke are questtons which must be referred directly to
the physician who knows of the vascular or visual dis
turbances 1n a given patient

DIABETIC MENUS AND RECIPES

With the present diabetic diets, special menus are not
needed, they should be replaced by suggestions for alter-
1ng the farmly meals enough to suit the diabetic For
nstance, 1if strawberry shortcake were the dessert, the
member of the family who cooks could prepare biscuite
dough shorteake rather than a sweet one, and then set
aside a portion of fruit without sugar Whipped cream
could be used by curtailing the fat allowance elsewhere
If the patient includes shortcake, then he omuts bread
in the usual form of a shce from that meal Thus, the
patient merely learns how much of the vanous foods he
should take when meat, potato, vegetables, bread, but.
ter, cream, and eggs are served on the faruly menu
Generally speaking, he omits sugar and true pastry, and
for dessert he takes fruit, 1ce cream, jello, or crackers
and cheese Coffec and tea are taken 1n moderate
amounts as they are m normalcy (Table 6)

Diabetics were formerly instructed to make a special
mayonnaise of nuneral oil because 1t, unhke other oils
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passes through the gastro intestinal tract without absorp
tion, and so calories are not added to the diet However,
m the hight of recent knowledge, mineral o1l as 1t passes
through the intestine, takes wath 1t the fat soluble vita
muns If the patient ate a salad which contamned vitamin
A, and he added mneral o1l salad dressing to it, he
would lose most of the vitamin A which the salad con
tamed Therefore, 1t would seem important to pont this
fact out to the patient so that he could learn how to sub
stitute with regular mayonnaise, or so that he could
acquure a taste for undressed salads

The term “diabetic 1ce cream” mdicates a product
which 1s prepared from 40 per cent cream A medium
priced commercial brand 1s preferable to diabetic ice
cream because although the fat content of the former 1
farrly hugh, 1t 15 sull appreciably less than that found m a
product which 13 made with heavy cream The nurse
may question the use of ice cream on diabetic duets, but
repeated random analyses have shown that the average

c1al 1ce cream about 20 per cent carbo

hydrate, and such a figure 1s not prohbitive However,
since 1ce cream 1s taken m place of fruit which does not
usually contan fat, patients are mstructed to use 1t not
oftener than once or twice a week

BEDTIME LUNCHES

As stated earlier, every diabetic who takes protamine
insulin should have a lunch at bedume to prevent an
excessive lowenng of the blood sugar during the long
fast of the mght The bedume lunch usually consists of
15 to 25 grams of carbohydrate 1n a form which 1s not
too rapudly assmilable Since the type of sugar found 18
frut and frmit yuice 1s assmulated so rapudly that 1t
reaches the blood stream 1n a matter of minutes, such
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food would offer no protection against msulin reaction
after midmght The carbohydrate of the bedtime lunch
should be 1n the form of starch since the metabolic
process m the breakdown of starch takes longer than that
of sugar, and the patient would then be protected for a
correspondingly longer time agamst hypoglycemia For
this reason, saltines or other crackers are frequently used
28 a bedtume lunch The addition of protetn and fat to
carbohydrate makes the absorption of the feeding even
more p 1 since they 1 the process of
digestion stll more For this reason, a glass of milk 15
frequently added to the crackers Should the patient
prefer coffee or tea for a beverage, peanut butter or
cheese will provide a desirable mode of satisfying the
Tequir ements

RESTAURANT MEALS

For the patient who eats 1n a restaurant occasionally,
or once daily, there 13 no problem When the patient
must cat all his meals out 1t 13 costly for 1t often means
ordenng a la carte The difficulty of cating all meals 1n
arestaurant lies 1n the fact that the special dinners rarely
contatn unsweetened fruits for dessert, and the less ex-
pensive meats are usually of a type which are unpalatable
when they are served without gravy Rarely does the
diabetic dict contain more than 15 grams of cereal for
breakfast Yet, in restaurants, cold cereals are served 1n
paper packages which hold 1 ounce or 30 grams Hot
cereals, too, come 1n larger s1zed portions than the diet
preseribes To leave half the serving 1s logical, and yet
the average person resents paying for something which
he cannot use Therefore, 1n planming a dict for the
patient who eats all his meals out, individuahization s
particularly essential The following diet 1s an example
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SERVING GRAMS CARB PROTEIN FAT
Breakfast
Grapefruit 3 150 10 0 0
Eggs 2 — 0 12 12
Bacon 4 short strips 15 0 3 8
Toast 2slices 60 36 [ 0
Butter 1pat 10 0 0 8
Cream (coffee) 2 tablespoons 30 1 1 6
Dinner or Luncheon
Sandwich
Bread 2slhces 60 36 0
Tomato lettuce Food values neghgible
Chicken small portion 30 0 8 3
Maybnnaise 1 teaspoon 10 0 0 8
Milk % pmnt 240 12 8 8
Dunner
Tomato juice 1 glass 180 12 3 0
Meat average portion 60 0 16 10
Vegetable aserving — 5 3 0
Potato 1 medium 90 18 3 0
Bread 1shce 30 18 3 0
Butter 1 pat 10 0 0 8
Cream (coffee) 2 tablespoons 30 1 1 6
Dessert
Crackers — 10 1 1
Cheese 11nch cube 15 0
Bedtime
Saltines 6 — 15 2 2
Peanut butter 1 tablespaon 15 5 9 14
164 89 92

Actually, the fat content of such a diet might be some
what higher than those indicated 1n the totals because
a varymg amount of butter 1s used on vegetables before
they are served, or certain meats mught contan relatively
higher percentages of fat than would others

It 1s possible to have greater variety at less expensc
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when the dinner 1s eaten at home, for there 1s an unlim-
1ted vanety of fruits and vegetables according to the
season, but if the drabetic eats breakfast and dinner at
home, the noon meal could then consist of a relauvely
mexpensive sandwich lunch

BOX LUNCHES

When the diabetic plans to carry a lunch box meal,
the food value of the onginal plate dinner must first be
determined, and the lunch would then be planned as
an approximate equivalent The noon meal shown 1
Figure 10 would be analyzed as follows

GRAMS CARB  PROTEIN  FPAT

Meat, 60 1] 16 10
595 Vegetable 150 5 3 0
10% Vegetable 755 1 0
Bread 30 18 3 0
Butter 10 0 0 8
Orange 150 15 [¢] ]
Milk 60 3 2 2

43 23 18

The box lunch total figuses should come withm 3
grams of the totals found 1n the usual meal For example

GRAMS CARB PROTEIN FAT
Bread 60 (2 sbices) 36 6 0
Meat 60 (average dinner portion) 0 16 10
Orange 100 (1 small) 10 o 0
Celery, tomato, or other santable vege-
tables Neghgible

46 22 16
Thermos of soup or tea if desired
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Obviously, such a diet would not satisfy hard-working
men or women For such mdividuals, two diets should
be planned, one for working days and one for nonwork-
ing days At least 60 and as many as 80 grams of carbo-
hydrate should be used for the lunch of a man or woman
engaged 1n laborious work, particularly when the patient
has an carly breakfast When breakfast 1s eaten before
7 00 A M, a midmorning snack should be planned This
snack would be 1n addition to the 60 grams of carbohy-
drate, or part of 1t, depending on individual factors such
as body weight of the patient, the severity of s diabetes,
and the degree of his physical labor A program which
has proved satisfactory for those patients engaged in
industry 1s as follows

Aidmorning CARB PROTEIN FAT

4 sandwich
Bread 30 grams 18 3 0
Butter Sgrams O 0 4
Meat 30 grams 0 8 5

Coffee (if desired)

Noon

1} sandwiches
Bread 90 grams 54 9 0
Meat 60 grams 0 16 10
Cheese 30 grams 0O 8 1
Butter 10 grams O 0 8

Suitable vegetables such as
celery, tomato
‘Tea, coffee, or broth

72 44 38

If the patient eats breakfast after 7 00 A M, and/or
does not have a truly laborious occupation, the midmorn-
1ing lunch could be reduced to 10 grams of carbohydrate,
and the extra protein and fat added at noon or not 1n-
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cluded if the phyncian deaided at to be unnecessary If
frust 1s taken at breakfast and at dinner, 1t may be ormitted
at lunch Should the patient desire frurt for hus Junch,
this can be arranged by omutting ore shee of bread Five
per cent vegetables may be added for bulk and appetite
satisfaction The Jatter factor frequently determines how
the carbohyd 18 to be d For le, women
may prefer frut, and men the added slice of bread

SPECIAL DIETS

LIQUID DIABETIC DIET

Circumstances occasionally anse which call for a
hquid diet The primary reason 1s exodontta, and less
frequently, sore throats In the presence of these compli-
cations, the patent may need less protemn and fat, but
the carbohydrate intake should be that amount normally
contained i1n the diet since the patient 1 usually in-
structed not to ommt lus protamine mnsuhin at such times
If the patsient 18 too 1ll to drink or retain hiqud foods, he
should be hospitalized to permt the parenteral adminis-
tration of carbohydrate When the diabetc 1s on a iquid
diet, he should be instructed to take some food every
two hours throughout the day unul midmght, and then
a final feeding at 4 00 A M A surtable diet for a twenty-
four hour period would be as follows

AMOUNT CARE  PROTEIN  FAT

Mk 960 cc (1 quart) 48 32 32
Orange yuice 480 cc (1 pint) 48 0 0
Ginger ale 480 cc (1 pint} 48 [ 0
Qatmeal 240 grams {1 cup} 20 5 2
Eggs 30 18 18

164 55 52
The addition of another pint of milk
would increase the totals to 24 16 16

188 71 68
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From such a Iist of foods, the patient could prepare
eggnogs, custard, oatmeal gruel, or ginger ale milkshakes
should he prefer them to the simpler forms of food Since
a small serving of 1ce cream (50 grams) contains 10 grams
of carbohydrate, such a serving could be used by omitting
100 cc of orange juice or ginger ale (3 glass)

SOFT DIET

Should the patient have a severe upper respiratory
infection, or any condition which might produce con-
stitutional symptoms, hus regular diet might be distaste
ful to lam because of sts bulk 1n the form of vegetables
and meat A soft diet, fanrly concentrated, would thea
be indicated The use of such a diet 15 usually of short
duration, rarely more than a day or two The following
15 an example

Breakfast AMOUNT CARB  PROTEIN  FAT
Orange juice 100 cc (4 glass) 10 0 0
Egg 1 0 6 6
Bread 30 grams (1 shee) 18 3 0
Butter 10 grams (2 teaspoons) 0 [1] 8
Dinner

Toast 60 grams (2 slices) 36 6 o
Butter 10 grams (2 teaspoons) O 0 8
Prunes 75 grams (4 to 5} 15 0 0
Super

Cornflakes 15 grams (3 cup) 10 3 0
Eggs 2 0 12 12
Bread 30 grams (1 shee) 18 3 0
Bedtime

Saltines 4 10 1 1
Milk 960 grams (1 quart) 48 32 32

(During day for cereal tea, ctc)

165 66 67
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WEIGHT REDUCIAG DIETS

The nurse may be surprised to observe that the phys-
1c1an prescrabes a diet containing 1600 to 1800 calories
rather than one of 800 to 1200 calories for an averweight
diabetic However, the rationale belund such a presemip-
tion 18 u nderstandable, for one may assume that when an
individual presents humself wath a body weight which 15
30 to 70 pounds 11 excess of normal, hus diet for months
or years must have contained at least 4000 calorses a
day, 1n all probability more Thus, he will surely lose
weight on a diet which 1s cut to less than half his usual
intake A slow loss, perhaps 4 pounds cach month, 15
desirable and adequate One must realize that most
abese people enjoy food If the diet of an obese person
18 curtailed too drastically, he frequently becomes de
pressed and discouraged Such a mental state may even
tually lead to the complete disregard of a quanttatively
or qualitatively restncted diet, which i turn leads to
uncontrolled diabetes as well as maintained obesity If
the patient really wants to go on a weight reducing diet,
the calones may be restricted to defimtely lower levels
than 1600, but most patients m the age group concerned
have been obese for so many years that they themselhves
are not concerned for reason of personal appearance In
fact, these pauents usually feel that they are dong the
doctor a favor when they agree to follow a weight reduc-
ing diet The nurse will do well to stress this trend by
expressing her enthusiasm and pleasure when the patient
loses weight Patients who are on reducing diets should
be advised to restmct their use of table salt since salt
holds back flud 1 the tissues, and the retained fld
may disgmse a loss of actual poundage Usually, the
lower the calonic value of the diet, the greater 1s the salt
intake because the patent uses Ieafy vegetables to “fill
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up,” and these vegetables are usually salted Diabetics,
as a rule, have a greater salt intake than do nondiabetics
because tncreased amounts are used to flavor foods which
were formerly dressed with butter, gravy, sugar, or ail

TEACHING THE DIABETIC PATIENT

The patient should be instructed not only concerning
the quahtative and quantitative restrictions of his dret,
but also concerning the component parts of diet and the
functions of food The instructton must be simple, post
tive, and within the expenence of the individual The
teaching nurse should constantly bear mn mind that
instruction of those patients with the least formal edu
cation represents the real test of her teaching ability If
she can teach these patients adequately, there 15 no
doubt but that she can teach diabetic patients 1n general

The 1dea of comparing the body to a machine 1s an
old one, entirely lacking 1n novelty, but 1t 13 still satis
factory Elaborating on this simile, an explanation in
the following vein 1s comprehensive to most patients
Thus, every machmme has at least two requirements
energy or power to make 1t go and a provision for the
replacement of parts used i functiomng An electric
washing machine has energy supplied by electricity
which 1s measured 1n kilowatts The body, too, requires
energy or power, whch 1t recerves from the food caten
However, this energy 1s measured in calories rather than
1n kilowatts A machine which 1s 1n constant use will
require replacement for the parts which wear out The
body, since 1t 15 1n constant use even during sleep, needs
constant replacement of cells or tissue bulding elements
These are ob d through foods which the
indvidual eats

The next step would be an explanation of the terms




in

‘THE DIABETIC DIET

spooj Jo venwIgIEE) €1 i

aurIBIIvN

nmﬂpnumwgmm 9588Y0 WBIILD
asddag Butuajaoyg 03v3od
q1eg esyRUUOLE) 95330 93833100 sorquiadap
Xadauyp 110 usAO YD BIO{O®ID
sdnes amsTD 1333ng 3% pealg
®s3 JIBaT) wesI) UsTd sTva18)
887700 JwLTH uooBg 3Tap 53INIg

2130q8TP STTe° ONseT3 JO (eet10T80

oqy Aq Lresay
usxe; oq Ley

56710780 X0g

uoT3watTdriInG puw
xtedex enssT3 IO

10) £310ud Joi

$S8UBATIORIIIY
puv YIng 04

Temtuy
pue efqe3adep

5poog TEWIuY

yoless pur 4u3ng

FNIVA GOOL O 0 FILAr

ava

auoes

2vaatsionayd



142 DIABETES AND THE DIABETIC

carbohydrate, protemn, and fat One simple way to do
thig teaching would be to rule off a page in the patient’s
notebook so that the page resembles Figure 13 The
nurse should elaborate adequately on the oral discussion
of carbohydrates, proteins, and fats, but the charted
explanation should be simple and conase The patient
could be questioned, 1tem by 1tem, concerning the food
which he has eaten for the past three meals Thus he will
apply his everyday background as the basis for hus newer
terminology The nurse, to help him coordinate the
application of new facts to known circumstances, ques
tions the patient as to whether he thinks each item of
food 1s a carbohydrate, a protem, or a fat

The next step would be that of discussing the patient’s
hikes and dislikes 1n regard to food These and other
expressions of opinion allow the patient to have an active
participation 1n the planning of his own diet A deet
which the patient helps to plan s less foreign to hum than
one which 1s prepared without his assistance

If the diet 18 written on a form hke that of Figure 10
special menus are not necessary The nurse ponts out
to the patient that special foods or special cooking 15 not
required Instead, after pastry and actual sugar are
omitted, he shares—m accurately defined amounts—
the usual food eaten by his family

When the patient has been adequately nstructed in
regard to his basic diet, the approximate food substitutes
may be discussed The patient must have a realization
of the fact that he ‘robs Peter to pay Paul,” and that he
must substitute “like for Itke ” Experience reveals that
the followng hist of factors must be stressed by the teach
ing nurse 1o regard to diet

1 Liquid foods do have food value Many patents
report by telephone to the clinic that they are unable to
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DIABETIC COMA

DIABETIC COMA prcscms one of the most fascimating,
yet th hl: episodes 1n the
panorama of medical emergencies Known also at
ketosis, acidosis, and acid powsomng, drabetic coma 18
fascinating because of the metabalic intnigue which 18
represents, dramatic because in a matter of hours the
picture shufts from that of a patient wha 18 criucally 1l
and seemingly mornibund with blood pressure and tem-
perature at shock levels to one in which the patient 18
conscious and cooperative when therapy 1s tunely and
correct, discouraging because coma, which 13 entirely
preventable 1n the known diabetic, represents a break in
the continuity of an established treatment

PHYSIOLOGY OF ACID-BASE BALANCE

N 1ly, the hydrogen 10n¢ of the blood
15 mantained by the bufler system 1n a shghtly alkaline
state, pH 7 35 to 745 The maintenance of this pH 1s
essential to Iife, and 1t 18 achieved and maintamned pn-
manly by means of the ehminating mechamsms of the
lungs and kidneys The usual dietary mtake contains
enough basic radical to neutralize adequately about half
of the acid end products of digestion, and the base reserve
or the fixed base of the plasma neutralizes the remamnder
Carboruc acd, the production of which far exceeds that
of other metabolic acids, 13 reduced to carbon dioxde

148
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Drazeric coma prcscms one of the most fascinating,
yet th t episodes 1o the
panorama of medical emergencies hnown also at
ketosis, acidosss, and acid poisomng, diabetic com?a 13
fascinating because of the metabohc mtnigue which 13
represents, dramatic because m a matter of hours the
picture shufts from that of a patient who 13 cntically 2l
and seemingly moribund with blood pressure and tem
perature at shock levels to one mn which the patient 18
causcigus and. coaperative when therapy 18 twaely and
correct, discouraging because coma, which 1s entrely
preventable in the known dmbeuc, represents a break i
the of an blist

FHISIOLOGY OF ACID BASE BALANCE

Normally, the hydrogen 1on concentration of the blood
13 mamtaned by the buffer system i a shghly alkshne
state, pH 7 35 to 745 The mantenance of this pH 18
essential to life, and 1t 13 achieved and maintained pnt
marnly by means of the ehminating mechanisms of the
lungs and Lidneys The usual dictary intake contains
enough basic radical to neutralize adequately about half
of the acid end products of digestion, and the base reserve
or the fixed base of the plasma neutralizes the remainder
Carbomic acid, the production of which far exceeds that
of other metabolic acids, 1s reduced to carbon dioude

us
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and water vapor which are readily excreted by the lungs,
the kidneys ehminate phosphoric and sulphuric radicals
as ammomum salts after first separating the base radical
from the acid radical The acid radical then combines
with ammoma whuch 1s synthesized 1n the renal tubules,
and the base radical 1s restored to the body to form fixed
base The renal tubules also assist in mantamming fixed
base by transformung the somewhat alkaline filtrate of
the glomeruli into an acid urme Acid bodies are excreted
m free form 1n the urine By thus second mechanism, stll
more base 1s restored to the blood If the glomerult of the
kuidneys were unable to function adequately so that
sodium salts rather than ammonium salts were excreted
¢ e gl lonephritis), or if the hiver were to
produce ketones at such an overwhelming rate that even
normal kidneys could not cope with the situation (un

controlled diabetes), then clinical acidosis would result

PHYSIOLOGY OF DIABETIC ACIDOSIS

Metabolcally speaking, drabenc acidosis represents
an 1mbalance of the acid-base buffer mechamsm of the
body Unul recently, the theory was held that “fats burn
mn the fire of carbohydrates ”* Although such a theory 18
no longer supported, so universal was 1ts acceptance that
diabetic diets were planned with specific carbohydrate-
fat ratios Newer theones state that carbohydrate does
nfluence the oxidation of fat, but not m a mutual or 2
patred action Instead, carbohydrate 15 now recogmized
as the prime fuel for muscle needs, and the adequate
presence of carbohydrate prevents the breakdown of
stored fat Thus, carbohydrate 1s essential for a fat spanng
action since the body will use fat for emergency purposes
1f the quantity of glycogen 1s deficient

Smce the discovery of wsulm, drabetic coma 23 B0
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longer the outstanding complicatton, but 1t 1s rather the
unique comphcation of uncontrolled diabetes When his
dabetes 1 uncontrolled, the diabetic’s lmbal:mce 18
1 lly by !he I of polydip:
polyunia, and polypt ) lly by blood
sugar levels, and by the appearance of glycosunia These
positive findings indicate that the diabetsc patient 1s not
metabolizing the carbohydrate of tus diet because of a
relative deficiency of msulin without which the forma-

PRE~INSULIN
e2a

INSULIN

1895 194
70 0

™ ™ ™ TO
1014 o222 1920 938 1940 943
Fig 14 Percentage companion of deaths duc to com 1n the pre insulin
and insuhn eras {Adapted from Joshns Dhabenc Manual, Lea &

Febger, Phula, Expencnce of George F Baker Clhmue, New Fmghnd
Deaconcss Hoepital )

tion of glycogen becomes impossible When glycogen 15
not produced, the muscles are deprived of their main
source of energy The diabeuc’s glycogen-depleted liver,
1n an cffort to supply the body’s needs, attempts com-
pensation by the breakdown of stored fat to the stage of
fatty acids or ketones These ketones (acetone, diacetic
acad, and beta-hydroxy-butynic acd) are the interme-
diary products of fat metabolsm Eventually, of the
diabetic state were to remain uncontrolled, the rate of



ketogenesis would exceed the rate at which absorption
could take place, so that acidosis would then develop In
the normal pattern of dig fats are bolized to
carbomc acid, which 1s carrted by the blood to the lungs
and excreted as carbon dioxide and water (H,CO,—
H,0 + CO;) but i acidosis metabolist of fat does not
reach the stage of carbonic acid Instead, the excessive
number of ketones produced draw on the body’s supply
of fixed base, displacing the sodium bicarbonate of the
blood plasma A stage 1s reached, eventually, when the
plasma 15 wholly depleted of base reserve although the

d of ketones ¢ without formation of
carbome acid Durmg this phase, there 1s an mncreased
amount of carbon dioxide 1n the tissues, because the meta-
bollic shift to acidosis prevents 1ts transportation to the
plasma Thus, the fall of carbon dioxide combining power
of the plasma indicates acidosis Analyzing the plasma
for 1ts carbon dioxide content 1s an indirect, although a
rapid, simple, and rehable way to determine whether
the body 13 1n acid base balance, acidosis, or alkalosis
‘The resprratory center of the brain, which 1s sensitive to
the presence of an increased amount of carbon dioxide
1n the tissues, produces a type of air hunger known as
K 1 respiration K 1 respiration, found 1n
no other condition except extreme acidosis, ts descnbed
as labored, unlike other types of labored breathing, the
respirations are not rapid or shallow, but moderately
spaced with mspirations and expirations of equal length

DIAGNOSIS OF COMA
At some clines, the diagnosis of diabetic coma s estab-
hished when the carbon dioxide combining power of the
blood falls from 1ts normal level of 50 to 70 volumes per
cent to a low level of 25 volumes per cent However, a
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finding of twenty volumes per cent 15 more widely used
as a crterion of diabettc coma Thus, the diagnosts of
diabetic coma 1s not established on the chrcal findings
such as drowsiess, stupor, and other mental states The
diagnosis 18 based on chemucal findings Such an arbi-
trary figure as a carbon dioxide combimng power of
twenty to twenty five volumes per cent 15 used because
1 the pre wnsulin era a patient with these levels usually
Iapsed 1nto a state of unconsciousness which was followed
by death

The procedure of blood studies calls for the services
of traned laboratory techmicians, but the unne test for
diacetic acid 13 simple to perform and to interpret The
procedure 1s as follows

1 Place 5 cc of unine 1n a test tube

2 Add about 15 drops of 10% fernic chlonde If a

precipitate forms, more fernc chlonde should be
added

If the muxture retains the yellow color of ferne chlo-
nde, no diacetic acid 13 present, if a wine red color de-
velops, diacetic acid may be present, or the patient may
have taken aspinin or salcylate To differentiate between
diacettc acd and drug reaction, divide the contents of
the tube by pouning half the mixture mnto a second test
tube One tube with 1ts contents 1s reserved for control,
and the other 1s heated in a boiling water bath Diacetic
acid 1s volatile, therefore, if the boiled specimen 13 hghter
1n color than the control, diacetic acid 1s present, if the
boiled specimen remains a wine red in color, the change
wreferred to as a drug reaction which1s of no signeficance

CAUSES OF COMA

To appreciate more fully the need for better educa-
ton of the diabetic patient, the following summary 1s
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submutted It 15 based on the admssion of sixty-four
patients with coma to the Hartford Hospital Several of
these patients were admitted more than once
TABLE 11
CAUSE OF COMA IN 64 PATIENTS
NUMBER OF PATIENTS PER CENT

Omussion of mnsulin 19 297
OCmission of diet 22 343
Dhabetes diagnosed during coma 9 139
Cause not determined 14 219
Deaths 1n coma 10 156

There were but two cases of coma which occurred
within the first year of diagnosis in this series The latter
finding could be interpreted as an indication that the
diabetic tends to consider his disease semously and con-
scientiously at the start of treatment, but that as nme
passes the novelty wears off, and the patient becomes
careless It 13 impressive that omussion of either diet or
msulin was the etiological factor 1n approximately 65
per cent of all the comas n this series, and of approxi-
mately 73 per cent in the known diabetics The obvious
conclusion 1s that the diabetic patient must be taught
that the most effective way to avoid coma 1s by the estab-
lishment of routine checkups with hus physician

DIETARY INDISCRETION

Many patients take insulin faithfully, but they do not
follow a diet These patients may live for months or
years wath hittle or no inconvenience to themselves until
an 1nfection occurs In the coma seres aited, although
22 of the patients had not omitted 1nsulin, they did give
a history of diet-breaking and general carelessness as
etiological factors, however, 18 of these 22 patients had
their comas preaipitated by acute infections Thus, the
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careless diabetic has 2 Damoclean sword over hus head,
for the development of even minor mnfecuons may cause
him to become dangerously 11l Here agam 1s an example
which stresses the patient’s need of instruction to appre-
crate s disease and to respect 1ts hmutations
INSULIN OMISSION

Insulin 15 frequently omutted inadvertently even by
conscientious patients when they expenence nausea,

or The le of therr decision

sounds loglcal on first constderauon, because insulin helps
to digest food, when they are unable to eat or retamn
food, they then conclude that there 1s no need to take
msulin Expenience reveals that the omussion of mnsulin
during such an interval 18 now the commonest cause of
coma Efforts should be doubled to teach all patents
that even when they do not eat food, they stll require
nsulin because the body consumes its own tissues Thus,
since insulinis essentral to the metabohsm of food, whether
the food comes from the dict eaten or from the body
stores, 1nsulin should never be omutted as an emergency
procedure The dose of insulin may be reduced, but 1t
should never be omitted without careful and painstaking
study and observation
ACUTE INFECTION

During acuve infection, parucularly with fever, muld
acidosis may be present as indicated by a trace of diacetic
aad 1n the unae, or by a carbon dioude combimng
power of 35 to 45 volumes per cent If insulin 15 omutted
at ths stage, marked acidosis or coma could casily follow

Tr e Ta ¢ LLAIaAe v L laa Tt
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sbmitted It 15 based on the admussion of sixty-four
atients with coma to the Hartford Hospital Several of
1ese patients were admitted more than once
TABLE 11
CAUSE OF COMA IN 64 PATIENTS
NUMBER OF PATIENTS PER CENT

Ymussion of insuhin 19 297
dmission of diet 22 343
iabetes diagnosed during coma 9 139
Jause not determined 14 219
Jeaths in coma 10 156

There were but two cases of coma which occurred
vitlun the first year of diagnosis i this series The latter
mding could be interpreted as an indication that the
habetic tends to consider hus disease seriously and con-
cientiously at the start of treatment, but that as nme
»asses the novelty wears off, and the patient becomes
areless It 1s impressive that omission of esther diet or
nsulin was the etiol 1 factor i appr ly 65
ser cent of all the comas 1n this senes, and of approxi-
nately 73 per cent 1n the known diabetics The obvious
onclusion 1s that the diabenc patient must be taught
hat the most effective way to avord coma is by the estab

k of routine checkups with hus pt

DIETARY INDISCRETION

Many patients take msulin faithfully, but they do not
ollow a diet These patients may hve for months or
years wath Iittle or no inconvenience to themselves until
an snfection occurs In the coma senes ated, although
22 of the patients had not omtted 1nsulin, they did give
a history of diet brealing and general carelessness as
ctiological factors, however, 18 of these 22 patents had
their comas pr d by acute nfe Thus, the
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careless diabetic has a Damoclean sword over lus head,
for the development of even mnor nfections may cause
him to become dangerously sl Here again 1s an example
which stresses the patient’s need of instruction to appre-
c1ate hus disease and to respect its bmatations
INSULIN OMISSION

Insulin s frequently omutted inadvertently even by
conscientious patients when they experience nausea,
vormung, or The le of therr decision
sounds logical on first consideration, becanse insubn helps
to digest food, when they are unable to eat or retain
food, they then conclude that there 15 no need to take
insubn Expenence reveals that the omission of insuhn
duning such an interval 1s now the commonest cause of
coma Efforts should be doubled to teach all patents
that even when they do not eat food, they stll require
snsultn because the body consumes its own tissues Thus,
since insulin 1s essential to the metabolism of food, whether
the food comes from the dict eaten or from the body
stores, insulin should never be omutted as an emergency
procedure The dose of isubn may be reduced, but 1t
should never be omtted without careful and painstaking
study and observation
ACUTE INFECTION

Duning active infection  partcularly wath fever, mild
acidosis may be present as indicated by a trace of diacetic
aad 1n the unne, or by a carbon dioude combimng
pawer of 35 to 45 volumes per cent Ifinsulin 1s ommtted
at this stage, marked acidosis or coma could easily follow
"® - 3
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start of acidosss, the patient 1s extremely thirsty, and his
flnd mtake dilutes the urine so markedly that the Bene-
dict test rarely shows a red reaction If insulin 1 with
held entirely, the thirst becomes more intense, and lost
in the large volume of urme voided are carbohydrates,
chlorides, electrolytes, and ketone bodies with base
radicals attached The ensuing dehydration results 10 a
greatly lessened volume of circulating blood which in
turn impars heart action The cardiac and respiratory
functions are further embarrassed by dilatauon of the
h with q nausea, and 2b-

dominal pain

Pronounced dehydration, the total result of vomiting
and polyuria, occurs when the acidosis 1s marked enough
to be diagnosed as coma During the beginmng 5tages
the avent may be weatally alect As the and wtoxica
tion increases, the patient gradually grows mor¢ drowsy
and stuporous, until a state of profound coma may result
Patients are admitted to the hospital n the different
stages, but generally one may describe the acidotic
diabetic as a patient whose dry, cold skin, hollowed
cheeks, and sunken eyes mamfest hus extreme dehydra-
uon Hus skin may be flushed or pale, hus ips are a char-
actenstic cherry red color, and sordes are found on the
Lips, teeth, and gums The patient’s breathing 15 Jabored
often audibly and visibly, so that he repeatedly asks for
air The odor of acetone 1s striking, and 1t 1s usually
described as sweet and heavy The patient may be men
tally alert, drowsy, stuporous, or comatose.

TREATMENT OF COMA
When coma has been diagnosed or suspecteds the
patient should be hospitalized because he needs SUP°
portive care as well as the benefit of blood chemistnes
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4

so that his ¢ may be eval { and his
determined  Uninalysts 12 not always rehable For ex-
ample, unne tests are sometimes pegative for sugar, and
yet the content of sugar m the blood 1s markedly m-
creased Such an occurrence 18 dreaded for it usually
denotes renal fatlure, the leading cause of death 1n acid
potsoning
INSULIN

Since coma represents an acute deficiency of insulin,
the successful treatment of coma depends largely upon
the prompt admnistrauon of what are termed “coura-
geous” amounts of msuln  Threc-hundred units of
nsubn given within the first three hours of treatment 13
of more therapeutic value mn saving the patient’s hie
than the same dosage would be 1f 5t were scattered over
twenty-four hours

FLUIDS

Isotonie solution of sodium chlonde s given mntra-
venously or subcutancously to combat the Joss of chlo-
ride, flud, and clectrolytes An average requirement 18
4000 cc, but occasionally a need for even more 18 indi-
cated

GLUCOSE

‘When the blood sugar falls to a level of 200 milligrams,
glucose may be added to the saline, or carbohydrate
may br given orally Dr Howard Root does not believe
that glucose should be added until the blood sugar has
fallen to this level because there 1s such an excessive
supply of glucose already 1n the blood and ussues which
could be converted into glycogen if sufficient nsulin
were given By reestablshing the oxidauon of carbo-
hydrate i this way, excessive ketone formation would
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be curbed Whether glucose should be given imitially, or
given after the fall m blood sugar 15 stll 2 maot question
Although patients treated by both methods have sur-
vived, the death rate from coma 1s lower at the George
F Baker Ciimc m Boston (where Dr Root 18 a staff
physician) than that of any other chimc which has re
ported At this clime, the Joshn group fecls that there 15
no proof that glucose given intravenously 1§ superior to
that glucose whuch 1s already flooding the patient’s own
tissues Dr Root further states that diabetic coma 18 not
caused by a deficiency of glucose, but of msulin, there-
fore, wmnsulm not glucose, 13 indicated

ALKALIES

Another debatable question concermng the treatment
of coma centers about the admmistration of alkalies
Owen’s group reported a series of diabetic comas in
which some of the patients were treated wath alkalt
therapy, while a control group was treated without
alkal therapy In the treated group, the urmary excre-
tion of hetones was lessened, but there was a concomitant
increase 1n blood ketones Those patients who recewved
treatment with alkali were relieved of their Kussmaul
respirations, and the rise m therr carbon dioxide com
biung power was more than twice as great as that of the
untreated group This rise 1n carbon dioxide combining
power, however, did not cause an 1mprovement 1 the
mental condition of the patients, or an increase In blood
pressure The authors concluded that alkahes have 10
antil effect 1n chat coma Dr Root further
stresses that the diabetic may still die of coma i the
carbon dioxide 15 raised to normal levels by the use of
alkalies rather than by a truc reversal of metabohc
Pprocesses to their normal state
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SUPPORTIVE TREATMENT

Since gastric dilatation 1s the rule rather then the ex-
ception, expression of the gastric contents relieves the
patient of much discomfort, and paves the way for reten-
tion of oral feedings The acidotic patient 15 always
constipated because of his extreme dehydraton A
cleansing enema 13 usually prescnbed to relieve ab-
dominal d and top 1 tone

‘The supportive shock treatment 1¢ carnied out accord-
1ng to the wndividual hospital routine

TEACHING THE DIABETIC HOW TQ PREVENT COMA
CRITERIA FOR CONTROL

That the prevention of diabetic coma 1s a teaching
problem has already been stressed, for although coma
1tself 13 a eriheal emergency which requires hospitaliza-
tion, the prevention of coma depends absolutely upon
the education of the patient who must be taught, wathin
us own scope of understanding, that there 1s no occaston
which warrents the sudden omission of 1nsulin, and that
diabetie coma 15 a metabolic impossibility if the following.
guides for controlled diabetes are followed

1 Unne should be tested at least once daily The
color reaction should be 1n the blue green color range

2 The fasung blood sugar level should be between
70 and 120 mulligrams

3 The postprandial blood sugar should not exceed
160 mulligrams

4 The body weight of patients under thurty years of
age should be normal for their age and heght, or sightly
more than normal

5 The weight of patents who are more than thurty
years of age should be at a level for thurty y ears, or slightly
less, for the given height
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ACUTE ILLNESS

When 1llness occurs, the patient may forget lengthy
instructions  To help hum avord coma, the nurse should
write 1n the patient’s notebook specific instructions con-
cermng diet and insulin for use on sick days Most of
these 5o called sick days are caused by what the patient
calls “grippe > Such 1llnesses are usually of short dura
tion, and most commonly accompanied by fever, ano
rexia, nausea, and vomiting Since most of these upsets
seem to come on during the might, the patient 15 awzk-
ened with feeling of illness and prostration Before he

s phy by telept the patient should
collect and test a specimen of urine and report the results
of the test with other symptoms In the event that the
patent 1s unable to contact his physician by telephone,
he should have a speaific outline of treatment to follow
m order that he may prevent the development of acd
osis Whether or not a temporary 1llness develops mto
coma depends largely upon how promptly prophylactic
measures are started The nurse should confer with indi-
vidual ph to learn the which they desire
their patients to follow The following 1nstructions,
adapted from those used at the New England Deaconess
Hospital, are typical of the ones given to diabetics taught
at Hartford Hospital The nurse should explai each step
to the patient as she writes 1t 1n hus notebook

If you awake feeling sick

1 Test your urine, or get somebody else
to do it for you If the reaction 1s green
or worse, take your usual dose of insulin,
whether protamine insulin alone or protaming
and crystalline insulin

2 Call your doctor d

3 Test your urine again at 12 00 noon an
at 6 00 P.M Take additionel crystslline
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insulin according to the color reaction as
follows

Color reaction blue green yellow orange x_‘gg
Units of insu- — -

lin {erystal-

line) o 0 6 10 12

4 Test your urine at 10 00 P I , and take
insulin as follow:

Color reaction blue green yellow orange red
Units of insu- _—

1in (erystal-

line)

5 Take some foad from the fcllcwing usc
every two hours MNake sure thet the full
quantity indicated is taken by bedtime If
you feel nauseated, take the foods best
tolerated {like oatmeal gruel or ginger als)
in sips As the nausea disappears, take
water, tea, and salty broth in as large
quantitiea as possible

¢c P F

Ginger ale 1 pint 48 ) 4]
Orange juice 1 pint 48 0 O
Oatmeal 1 cup 20 5 2
Milk 1 guart 48 32 32
Eggs 2 ¢ 12 12
Butt 1 teaspoon o 0 4
Bread (toast) 1 slice .8 3 o0
182 52 50

In the schedule presented, the bedtime fractional doses
are smaller because protamine wmsulin will be hiberated
slowly all through the mght, although food will not be
taken Frequently, the nausea disappears when the urine
tests cletr to blue or green If gastro intestinal symptoms
persist for more than twelve hours, most doctors feel that
the patient should be hospitalized 1n order that carbo-

hydrates and fluid may be given as indicated by paren-
teral admenustration
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TABLE 12
DIFFERENCE BETWEEN
DIABETIGC COMA AND INSULIN REACTION
DIABETIC COMA INSULIN REACTION
T Cause 1 Not enough wsulin 1 Too much msulin
2 Too much food 2 Not enough food
3 Untreated infecuon
I Onset 1 Gradual over a period [1 Sudden 1n a matter of
of hours or days mnutes
I Sgns and |1 Unne contans large {1 Furst unine sample tested
Symptoms amounts of sugar on re may have sugar butaec
peated examsnat ons ond usually negative
2 Thurst and f equency of | 2 Hunger only
unnation
3 Nausea always Vomut {3 Occanonally — naused
ng usually and/or vormiting
4 Skin very dry 4 Skn damp to wet
5 Pam nlegs head and |5 Headache only
abdomen
6 Pulicrapd and weak |6 Pulsc full and boundiog
7 Breathing labored 7 Breathuog normal
8 Extreme prostration | 8 Nervousnesstorap dlos
with slowly developng | ~of consciousness
stupor
IV Treatment |1 Insuln 1 Carbohydrate m tomé
form
2 Fluds
3 Supportve shock treat

ment

Some physicians request that therr patients be m
structed to reduce the usual dose of protamne psulin
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by half during acute 1llness, and then larger fractional
doses of crystalline 1nsulin are prescribed at 12 00 poon
and at 6 00 P M However, ths practice seems less ideal,
because the resumption of a normal routine 18 more
slowly achieved Other physicians prescnbe a carbo-
hydrate intake which 1s greater by 15 to 20 grams than
that one which the patient usually takes This addition
18 based on the fact that the dict used on sick days 15
composed mainly of hquid carbohydrate which 15 ab-
sorbed very quickly Therefore, an additional carbo-
hydrate allowance toward evening would constitute 2
margin of safety n the event hypoglycemia developed
as the patient’s condition improved

Should the patient omut his morming dose of msulin
during an active nfection, coma would usually develop
m a matter of hours rather than days Unlike insulin
seaction winch may ocour 1N 2 matter of minutes, coma
comes on slowly and insidiously over a peniod of hours,
sometimes days The difference between diabetic coma
and rmsulin reaction causes confusion at times The fol-
lowing chart brings out the ways in which they differ
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After hyalinization has occurred, the fatty plaques lose
their onginal yellow color, becoming gray and pellucid
Eventually, calcium salts are deposited 1n the hyalined
areas 1n the plaques, making them hard and bnttle
Thus, the caliber of the vessel 15 narrowed because of the
proliferative overgrowth of the intima which appears
when the normal epithelium 1s replaced by the hyaline
tissue and calafied plaques (Fig 15 ) To complicate the
situation still more, these plaques frequently break down
with a consequent ulcer formation Should the ulcer
become 1nfected, localized swelling would then oceur,
such a swelling would produce further narrowing of the
vessel lumen, thus shutting off the blood supply even
more Throm} with , 18 another
frequent finding because the bmdc calcnﬁtd plaques
spht and detach so readily

The larger muscular artenes, particularly those of the
heart and lower extremities, are the ones involved Ina
series of 1489 consecutive diabetic admussions to the
Hartford Hospital, 114 patients entered for foot comphi-
cations, 149 entered for artenosclerotic heart disease,
and only 33 for cerebrovascular acaidents

Since the atheromatous process 18 a gradual one, the
a!t:ndmg occlusion 15 gradual also Frcquendy, as the

thereisa

of coll;ucral 1 amech whereby 11
vessels help to bear the onus of supplying c:rculatory
needs

SICMFICANCE OF A PALFABLE DORSALIS PEDIS ARTERY

The absence or prescnce of the dorsahis pedis artery
pulsation offers a simple and reliable way to deternmne
whether or not there 18 occlusion of the mam vessels
which supply the feet with blood The dorsalis pedis, 2
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dvision of the anterior timal artery, extends downward
from the front of the ankle joint It supplies blood to the
foot by anastomosing with branches from the posterior
tibial artery Because the arteries run a somewhat devious
course, the site of pulsation will differ from patent to
Ppatient, and since the diabetic’s dorsalis pedis pulsation
may be absent, the nurse should learn to palpate it in
a nondiabetic foot before she attempts to find 1t m a
diabetic foot

To find the dorsalis pedss, the nurse should place the
thumb of her exarmning hand on the sole of the patient's
foot Then, slight pressure should be applied along the
site of the dorsalis pedis with the second, third, and fourth
fingers until pul 18 felt To el the possibulity
that the nurse 15 palpating her own radial pulsation
rather than that of the patient’s dorsals pedis, pressure
from the thumb of her free hand should be apphed to
the radial artery of her examining hand, this action will
cbliterate her own pulsation If the diabetic’s foot 1s cold
and pulseless, the outlook 1s precanious, for he then lives
m the shadow of impending gangrene If the foot 13
pulseless but warm, a collateral circulation has been
established The pulse rate of the dorsalis pedis 13 of 00
particular consequence, merely the absence or presence
of pulsation 15 mgmficant

SIGNS AND SYMPTOMS OF OBLITERATION

Paimn 1s the most outstanding single symptom of occlu-
sion At the beginming of the process, when the lumen
of the artery starts to narrow, there 1s a consequent
diminution of the blood supply to all the tissues 1nvolved,
and localized malnutrition occurs During this period of
arculatory dimnution, the patient usually experiences
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pamn 3n the lower extremities which 1s termed intes-
mittent claud betueen and
claudication meantng lameness The patient with inter-
muttent claudication expenences scvere, diffuse pan
which 1nvolves, uuilaterally or bilaterally, s foat, calf,
and thigh after he walks or stands for relatively short
periods, the pamn disappears when he rests, but 1t occurs
mtermittently when he resumes his walking or standing
Thas syndrome represents a stage 1 which the cireula-
tion may be inadequate for even Limited physical activaty,
the larger vessels are in vanous stages of partial or com-
plete occlusion, and the smaller vessels have not yet de-
veloped sufficently to adapt themselves to their new
function, that of supplying a collateral arculation The
patient may go through this stage safely provided he
does not develop a lesion of the foot which calls for the
P of extra i or 1 supphes
Barring such lesion, the combmaucn of collateral cireu-
laton and the blood supply denived from parually
occluded arteries wall be adequate for controlled physical
actvity However, should there occur a situation which
requires healing such as a break i the conunuity of the
skin, this pooled blood supply ought not prove suffi-
cently adequate to mamtan the hfe of the ussues n
volved, gangrene would then occur

Because the defictent blood supply results in actuat
starvation of the tissue, muscle atrophy and hipodystrophy
are usually pronounced, the skin of the extremuties 1s
thin, stuny, dry, and of cadavenc appearance, the toe-
nails are thick and horny When the feet are elevated,
they become wax Lke 1n appearance, when suspended,
they turn dusty red 1n color These two changes mdicate
a arculatory tmpediment
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PREVENTION OF ARTERIOSCLEROSIS OBLITERANS

Control of the diabetic condition, which means con
stancy mn the mamtenance of essentially normal blood
sugar and blood cholesterol levels, 1s believed to be
necessary for the avordance of atherosclerosis since ab-
normal carbohydrate and fat metabolism seem to play
such 1mportant roles in the diabetic setting Warren
beheves that because fluctuations i the concentration
of blood sugar produce changes 1n the osmotic pressure,
these fluctuations would result 1n an increased permea-
bility of the arteral intima with swelling of the mtmal
ground-substance Sometumes the percentage of choles
terol 1s so increased i the blood plasma of those diabetic
patents who are poorly controlled, or of those patients
who live on diets which contain excessive amounts of fat,
that the plasma 1s described as being creamy m 2ppear
ance When such cholesterol-laden plasma enters 20
arterial wall which 1s characterized by mncreased per
meabibty, the fat particles are beheved to become 1m
bedded 1 the abnormally loose ground-substance of the
mtuma, as the process repeats itself over a persod of tume,
atheromatous or fatty plaques are formed ‘Whether or
not the carbohydrate-fat ratio of the diets 1s of etiological
sigmificance . producing atherosclerosis 1§ a moot ques:
tion Most authorinies believe that the carbohydrate fat
ratio of diabetic duets should approximate that of the
diet of normaley

PREVENTION OF GANGRENE IN DIABETIC PATIENTS

To create an effective patient-teaching Progra®

d toward the pr of gangrene, the nurse

must appreciate two facts first, that although 85 pe*
cent of diabetic patients who develop gangrene are -
five years of age or over, those patients 1 the younger
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age groups of the third and fourth decades must be
taught thoroughly and aggresavely, for they really
represent the best cross-section for prophylactic teach-
g, scmnd the nurse must appr:cxatc the fact that
ar 15 rarely localized 1n one branch of the
vascular system Thercfore, the nurse would be wise to
base her teaching on the assumption that the diabenc
wha already has marked arteriosclerotic mvolvement of
Tus Jeg vessels would also have some degree of arterio-
sclerotic involvement of his cerebral vessels Inadequate
circulation to the brain does not necessanly mean 1m-
parrment of intelligence, but it does interfere with
memory for recent events or newly acquired knowledge
Thus, when the patient 1s elderly, teachung must mclude
the patient’s family as well as the patient humself For
the instruction concerning care of the feet, the teaching
nurse should attempt to plan on the presence of several
members of the patient’s farmly Should only one person
be instructed, that person maght leave home eventually
because of marmiage, business, 11} health, or ather reasons,
and the patient would then be left to his own madeguate
resources, or the one person instructed mught sacnfice
hus own plans to care for the diabetic

CAUSES OF GANGRENE
Although an ob} mnumal ath ! 18

g
the primary cause of gangrene 1n the lower extremities
of diabetics who have had the discase for more than
eight years, the preaipitating factor 1s usually infection
or trauma Since mnfection and trauma are largely avord-
able, then typical diabetic gangrene s avordable through
a teaching program which becomes effective dunng the
1wl snstruction penod of all newly diagnosed adult
patients
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ROUTINE CARE OF THE FEET TO PREVENT GANGRENE

Daily Bathing of the Feet Too frequently the nurse
assumes that all mdividuals take daily baths, and that
daily bathuing of the feet 15 thus accomphshed However,
there are several reasons why elderly patients, in par-
ticular, do not have a tub or shower bath daily Many of
them come from homes where the facihities are not avail-
able Again, all houses do not have heating plants, and
under such cucumstances, complete baths require
fortitude of nature 1n cold weather Because of age and
actual infirmuty, other patients feel that the taking of 2
tub bath 15 hazardous Therefore, although daily baths
and personal cleanlness are destrable, one must face
the reality of the situation by stressing the need for 2
dauly foot bath Those people who have always taken a
daily bath will continue to do so, but those to whom 2
daily bath involves more detail than the mere filling of
a tub would observe only those health programs which
are within their mitations The nurse must take pains
to stress that bathmg the feet does not mean soaking
them The latter procédure itself rught prove hazardous
if 1t were employed oftener than once or twice a week

For daily bathing, the patient should be mstructed to
use water which 1s lukewarm or tepd Nothing should
be added to the water except soap The patient with
poor circulation usually has poor tactile sensation, his
feet may become burned to an alarming degree without
his being aware of the fact Yet, because hus feet are cold
and uncomfortable from deficient circulation he 15
tempted all the more to take a hot foot bath to reheve
hus discomfort To add table salt (sodwm chlonde) of
Epsom salts (magnesum sulfate) would be dangerous
for a diabetic since these substances are not only dryng
to the slun when they are appled Jocally, but they may



ARTERIOSCLEROSIS AND DIABETES 169

produce maceration Patients with circulatory deficiency
of the extremities usually have skin which 15 so dry and
scaling that softening agents arc a necessity Because of
the fragile, parchment-like skin, these patients must be
taught to use a drying towel gently, blottng the skun dry
with pressure rather than with vigorous rubbing This
1t of particular importance for the areas hetween the
toes where excesve mosture accumulates because of
the pressure contact of two skin surfaces

Skin-softemng Agents Except for the areas between the
taes, the skin of the fect 18 usually dry and chapped unless
lubricating applications are used routinely For thus
purpose, lanolin, cocoa butter, olive oil, petrolatum, or
any good hand cream is sausfactory Ammal fats hke
lanolin, however, seem to be more sansfactory than
vegetable or mineral fats, hand creams and cold creams
which contain lanolin are not so effective as the concen-
trated lanolin, which must be rubbed iato the skin The
massage required for adequate absorption of the unre-
fined lanokin may contribute to the good results achieved
with 1t Panents should be shown how to apply lanokin
correctly The common fault 13 to apply 1t so generously
that the bed hnen becomes soded and the pauent’s feet
feel damp and uncomfortable Since the patient may
discontinue the use of lanolin for these reasons, he should
be taught to apply the lubnicant sparingly The nurse
should stress that except for the spaces between the toes,
all parts of the feet imncluding the nas), cuncle, and the
area at the back of the heel osver the Achulles tendon,
require the application of lanolin In cold scasons, pa-
tients may require the apphcations daily, in warm
weather, cvery other day or twice weekly  Without
lubrication, the skin of the feet becomes excessively dry
so that chapping and fisures occur, thus constituting a
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break in the continuity of the skin The healing of such
lesions 13 not only an extra burden to the inadequate
crrculation, but the open spot itself 1s a portal of entry
for the organsms of infection

Daily bathing and lanolm therapy will also help to
keep the diabetic foot-conscious He wall thus sez skin
lesions which hus hyposensitivity would not enable hum
to suspect Should there be an unknown break m the
skin which the patient neither sees nor feels, the daily
bathing wll help to lessen the incidence of mnfection or
absorption of dye from hose

Drabenc patients at some hospitals and clhinies are
referred to interested churapodists for routine foot care
Earlier 1n the chapter, reference was made to the thick
ness and brttleness of toenails in the presence of arcu
latory deficiency Therefore, unless the patient has good
wision, hes nails should be trimmed by a chiropedist, or
by a member of the family who has been instructed
concerning the correct procedure People who are sixty
years of age or older are rarely imber enough to be able
to see all surfaces of their own feet In addiuon to this
problem, the diabetic frequently must cope with another
one, diminution of viston caused by lens opacities of
retnopathies To complicate the situation further, elderly
chabetics tend to have such high thresholds for foot pa
that they may be wholly unaware of skin lesions which
are serious enough to produce gangrene The obvious
conclusion 1 that all older diabetics should have ther
feet examined carefully once a week by another member
of the fanuly Sunday 15 suggested as the examining day
because 1t 1s usually a day of lessened or lessurely actwty
within the family group

Before nail cuttng 13 attempted, the patent should
soak hus feet 1n warm, soapy water for fifteen rownutes



ARTERIOSCLEROSIS AND DIABETES 17t

However, the nurse must stress that soaking of the feet
1s reserved as a weekly event because daily soaking would
cause the skin to become too soft and tender The nails
should not be cut too short since they act as protectors
for the toes The patient should be taught that sharp
metal instruments such as nail files or scissors-pornts,
should never be inserted under the pail for cleaning
purposes, 2 blunt orangewood suck would serve this
purpose more safely

Avodance of Artificial Heat Since many drabetics have
a relative msensivity to pam and heat, the nurse will
readily appreaiate the danger of applying heat through
the media of hot water bottles, electric heating pads, or
heated bricks Beds may be preheated wath these apph-
ances, but the patient must understand that such apph-
ances must be removed before he gets into the bed To
surmount the pain and discomfort wluch some diabetics
expenience from cold feet, the nurse should emphasize
the use of woolen bed socks and Lightwerght woolen
blankets which may be wrapped around the legs and
feet People who have always lived 1n the city may have
to be instructed concerming the use of thin blankets
rather than sheets in winter

Shoes No particular brand of shoe 13 presenbed, and
the diabetic should be taught to look for certan qualifi-
cations rather than for a particular price level He must
urnderstand that a shoe which 15 too short or too narrow
will further constrict the flow of blood to his feet, that a
shoe which 1s too large or too long will cause undue frie-
tion with the possible danger of scraping off the skin,
parucularly that which covers the Achilles tendon, that
the sutching found on shoes made with toc-box construc-
uon may produce pressure and constncuon of the foot
at uts broadest part, which 15 popularly known as the
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break 1n the continmity of the skin ‘The healing of such
lesions 18 not only an extra burden to the madeguate
circulation, but the open spot 1tself 1s a portal of entry
for the organisms of infection

Daily bathing and lanolin therapy will also help to
keep the diabetic foot-conscious He will thus see skin
lesions which his hyposensitivity would not enable um
to suspect Should there be an unknown break m the
skin which the patient netther sees nor feels, the daily
bathing will help to lessen the 1ncidence of infection or
absorption of dye from hose

Diabetic patients at some hospitals and climes are
referred to interested chiropodists for routine foot care
Earlier in the chapter, reference was made to the thick-
ness and brittleness of toenails 1n the presence of circu-
latory deficiency Therefore, unless the patient has good
vision, his nails should be trimmed by a chiropodst, of
by a member of the farmly who has been instructed
concerning the correct procedure People who are sixty
years of age or older are rarely imber enough to be able
to see all surfaces of their own feet In addition to this
problem, the diabetic f; ly must cope with another
one, diminution of viston caused by lens opacities OF
retinopathies To complicate the situation further, elderly
diabeties tend to have such high thresholds for foot paitt
that they may be wholly unaware of skin lestons which
are serious enough to produce gangrene The obvious
conclusion 15 that all older diabetics should have ther
feet examined carefully once a week by another member
of the fanuly Sunday 1s suggested as the exarmming da¥
because 1t 15 usually a day of lessened or lersurely acunty
within the family group

Before nail cutting 15 attempted, the patient should
soak his feet in warm, soapy water for fiftcen munutes
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However, the nurse must stress that soaking of the feet
1sreserved as 2 weekly event because daily soaking would
cause the skin to become too soft and tender The nails
should not be cut too short since they act as protectors
for the toes The patient should be taught that sharp
metal instruments such as nail files or scissors-points,
should never be inserted under the nail for cleamng
purposes, a blunt orangewood suck would serve this
purpase more safely

Azordance of Artifictal Heat Since many diabetics have
a relative 1nsensitivity to pain and heat, the nurse will
readily appreciate the danger of applying heat through
the media of hot water bottles, electric heating pads, or
heated bricks Beds may be preheated with these appli-
ances, but the patient must understand that such apph-
ances must be removed before he gets mto the bed To
surmount the pam and discomfort which some diabettes
expertence from cold feet, the nurse should emphasize
the use of woolen bed socks and hghtweight woolen
blankets which may be wrapped around the legs and
feet People who have always hived tn the city may have
to be instructed concerming the use of thin blankets
rather than sheets in winter

Shoes No particular brand of shoe 13 prescribed, and
the diabetic should be taught to Jook for certain quabfi-
cations rather than for a particular price level He must
understand that a shoe which 13 too short or too narrow
will further constrict the flow of blood to bus feet, that
shoe whuch 15 too large or too long will cause undue fric-
tion with the possible danger of scraping off the skin,
particularly that which covers the Achilles tendon, that
the stitching found on shoes made with toe box construc-
non may produce pressure and constriction of the foot
at its broadest part, which 1s popularly known as the
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bumion jomnt The shoes should not be made of stff,
unyielding matenal, but of a soft, phant leather The
patient must be taught to break m shoes slowly, wearing
them for one hour only on the first day, the me may
then be increased daily so that at the end of ten to four-
teen days, the patient may be able to wear the shoes
outside of hus home The nurse should stress the danger
of allowing the heels of shoes to wear down on one side
for such a process distributes weight bearing incorrectly
For instance, if the heels were permutted to wear down
on the outer aspect, a corn would appear on the fourth
toe as a result of the faulty mechanics

TREATMENT OF CORNS AND CALLOSITES

The rapidity with which calluses will develop on

diabetic feet further emphasizes the need for routine
chiropody The strongest pornt to stress i the teaching
program concerming the treatment of corns and callos
1tes 15 that the dhabetic must never self medicate of
treat under any circumstances The patuent and his
fammly must realize that the use of commercially pre-
pared and advertised foot remedies, as hquid and ad
hesive corn plasters may cause the diabetic indivadual
to lose a leg If the nurse will make a special 1ssue of
7 g dat p concerning their ongmal
lesions, she will be appalled at the number who will say
that therr foot complication started with a callus which
was self medicated, or which was merely scaled out with
their fingers

FIRST AID TREATMENT OF FOOT LLSIONS

Disbenc patients should be mstructed to see their
physicians as soon as possible following an incident which
produces erythema or a break in the skin which covers
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any area of the legs or feet Seventy per cent alcohol or
hexylresorcinol (S T 37) may be apphed safely by means
of sterile gauze, which should be kept on hand always
Mercurachrome 1s safe to use, but 1t stamns the lesion so
mclusively that the physician might have difficulty in
evaluating the situation Patients should be warned
agamnst the use of strong antiseptics such as iodine and
cresol, as well as the use of hot soaks as emergency
measurcs They should be advised to scek medical advice

1 the devel of localized pain, heat, red-
ness, or swelling since these are the classical symptoms
of infecion

FUNGUS INFECTIONS

Fungus infection of the feet, commonly referred to as
“athlete’s foot” by the layman, 1s really a symbiosis
between fung: and bacteria With diabetics 1n particu
lar, the condition 1s difficult if not impossible to clear
‘The use of strong disinfectants 1s prolubited because they
may produce a dermatitis, and elements of the fungus
growth may reach the blood stream If a lesion, no
matter how shght, appears between the toes, and does
not clear up within two or three days when dusted with
10 per cent boric acid powder, the diabetic should consult
hus physician For the acute stages, some physicians pre-
scribe an ointment prepared as follows

Tincture of metaphen

Sulphur 2 grams of each
Salieyhe acid

Base (yellow petroleum jelly) 30 grams

Later 10 per cent boric powder may be used between
the toes as a dusting powder To avoid fungus infections,
diabencs should be instructed not only to avoid walking
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barefooted, but also to avoid the use of rubber soled
shoes or of woolen hose with street shoes as well as any
other factor which would encourage the formaton of
foot moisture

DAILY REST PERIODS

The physican will prescribe mdividually the actity
limrtations and rest periods for each patient The specific
prescription or advice will depend upon the presence or
absence of dorsalis pedis pulsations, intermitent claudt
cation, and collateral circulation as well as on the pa-
uent’s mtelhigence and occupation If the patient has
had gangrene 1n the past, he will be advised not to stand
on hus feet for more than an hour at a tme Many work-
ing patients, particularly men, are able to remove their
shoes and elevate their feet during designated short rest
periods as well as during lunch hour The patient with
precanious circulation of his feet 15 the only diabetic who
may have to change lus occupation, but since most
patients wath this condition are 1n the older age brackets,
the picture 15 not so alarmng as 1t mght appear on first
analysis

DEVELOPMENT OF COLLATERAL CIRCULATION

Since atherosclerosis 15 mot a reversible condition,
vasodilators are of no value 1n reheving the patients
pam, and habit-formng drugs are not prescribed for
obvious reasons Remussions from pain wall oceur sf the
collateral circulation 15 developed spontancously or with
the assistance of postural exercises Modsfications of the
well known Buerger’s exercises are most commonly vS!
for this purpose because they are simple to perform,
require no special apparatus, and are surpristngly effec-
uve These exercites rehieve pain i varymng degress, and
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they also help to prevent gangrene The ane contramdi-
cation for their use 15 active nfection of the foot or leg
The patient can be taught how to do Buerger’s exercises
at home or 1n the clime since the apparatus consists only
of a clock (or large watch with easily defined minute
spatings) and a straight-backed charr The patient 1s
first told to ke flat on a bed or couch with one pillow {(or
10 pillow) under his head The chair 1s placed at the
foot of the bed so that the char-back provides a slanting
runway on which the patient can elevate hus legs The
patient elevates hus feet on the chair-back untl blanching
oceurs, or for approximately two mnutes Then, he sits
on the edge of the bed and allows his feet to dangle until
they turn a dusky red m color, or for approumately
three minutes Fnally, there 1s a rest period of five
minutes, during which time the patient lies flat m bed
with his legs on a level with his body These three posi-
tions constitute one cycle, the patient 15 usually imstructed
to complete six cycles in the morming, afternoon and
evening If the patient has difficulty in counung the
minutes on a timepiece because of poor vision, the nurse
could teach hum how to tme hus cycles with a threes
munute sand-glass such as a housewife uses to time the
boiling of eggs A strip of adhesive tape may be pasted
on the glass at the levels reached 1n two minutes The
Ppatient should be given wnitten mstructions, which mught
be as follows

1 Elevate your legs on the chawr back until sand reaches
adhesive strip (In the process of shifung positions, the third
minute elapses )

2 Hang your feet over the edge of the bed for three minutes,
or unt all the sand passes from the upper glass to the Jower

3 Lie flat 1 bed for six munutes or while the sand passes
through from the upper to the lower glass twice
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INSTRUCTION FOR THE PATIENTS NOTEBOOK

The following nstructions concerning care of the feet
were prepared by Dr Elliott P Joshn and printed by
Thomas Groom and Company

Hyguene of the Feet

1 Wash feet daily with soap and lukewarm water Dry
thoroughly, especially between toes, ustng pressure rather
than vigorous rubbing

‘When thoroughly dry, rub with lanolin as often as neces-
sary to keep skin soft and free from scales and dryness, but
never render the feet tender If the feet become too soft,
rub once a day with alcohol

If nails are brttle and dry, soften by soaking n warm
water one half hour each mght and apply lanohn gen
erously under and about nails and bandage loosely Clean
nails with orangewood sticks Cut the nails only 1n a good
Light and after a bath, when the feet are very clean Cut
the nails straight across to avowd Injury to the toes and do
not cut the nails too short 1f you go to a chiropodst, tefl
him you have diabetes

All patients with overlapping tocs or toes that are close
together should separate them by lamb’s wool Patients
with large jomts or cramped up toes should wear shoes
without box toes and made of vict kid leather

All patients over 60 should have daily rest periods and
remove therr shoes Every Sunday morning ask someone
to examine your feet

Do not wear bedroom shppers when you ought to wear
shoes Shippers do not give proper support Do not step on
floor with bare feet

Wear shoes of soft leather which fit and are not tight
(neither narrow nor short) Wear new shoes § hour only
on the first day, increasmg 1 hour daily

Use bed socks nstead of hot water bottles, bags, bricks, of
electric heaters

After 50 years one hears less well, secs less well, and the
sense of fecling 15 dimmmished Remember ths and be
cautious about the feet
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Treatment of Corns and Callosities

1 Wear shoes which fit and cause no pressure

2 Soak foot n warm, not hot, soapy water Rub off with
gauze or file off dead skin 1 or about callus or corn Do
not tear 1t off Do not cut corns or callosittes Do not try
to remove corns or calluses with patent or with other medi~

cines
3 Prevent calluses under ball of foot,
(a) by exercises such as curling and stretching toes 20
times a day,
(b) by finishing each step on the toes and not on the
ball of the foot

Asds . Treatment of Imperfect Cireulation, Cold Feet

1 Exercises Bend the foot down and up as far as 1t will go
6 umes Describe a ercle to the left with the foot 6 trmes
and then to the right Repeat morming, noon, and might

2 Massage with lanohn or cocoa butter

3 Do not wear circular garters or sit with knees crossed

4 If you have had or been threatened with gangrene, keep
off your feet 5 or more mnutes each hour of the day and
f an amputation, 15 or more minutes

Treatment of Abrasuons of the Skin

Proper first-aid treatment 13 of the utmost importance
even 1n apparently minor tmjuries Consult your physician
mmedrately

Avoid strong writating antiseptics, such as coal tar products
and 1odine

At once after injury some surgeons recommend applications
of sterle gauze saturated with medicated alcohol or
hevylresorcinol (S T 37) Keep wet for not more than 30
munutes by adding more of the antiseptic solution Sterile
gauze 1n scaled packets may be purchased at drug stores
Elevate and, as much as posuble untl recovery, avoid
using the foot

Consult your doctor for pamn, redness, swelling, or any
inflammation

w N
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GANGRENE AND AMPUTATION

Before the mtroduction of chemotherapy, septicemia
was frequently the cause of death 1n diabetic patients
who developed gangrene Buerger defined gangrene as
the death of macroscoptcally visible portions of the body
Amputation 1s then the only possible procedure The
distrtbution and the degree of gangrene present do not
determine the site of amputation For example, if 2
diabetic had a gangrenous toe, and a pulsating dorsals
pedis or a warm foot, a mere toe amputation might be
a satisfactory procedure However, one gangrenous toe
on a cold, pulseless foot would usually warrant a thigh
amputation since the surgeon must operate at a level
which 15 hugh enough to reach arteries capable of supply
ing ample blood for healng Lower-leg amputation 18
rarely performed on diabetic patients, for although this
operation saves the knee joint and permits normal gaity
the stump will not bear weight or pressure over long
peniods McKatterick feels that the procedure should be
reserved for patients under sixty years of age whose
occupations do not make 1t necessary for them to be on
their feet for long persods At the present writing Me-
Kitterick has a senes of diabetic patients upon whom
he has perf d tr. tarsal amputations Chemo-
therapy and modern surgery saved these patients from
thigh amputation, and left them wath funcuomng feet
from the pomnt-of-view of weight-bearing

TEACHING THE AMPUTEE HOW TO WALK

Patients wath only toe amputations do not need walk-
ing instruction Patients who have had transmetatarsal
amputations should be taught to stuff the empty portiod
of their shoes with Jamb’s wool, these patients may us¢
a cane at first, but they do not require actual teaching
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The patient who has had a thigh amputation usually
starts walking with crutches on hs twelfth postoperative
day On the fourteenth day, he starts to use a pylon
(peg leg) Frequently, the patient 1s discharged from the

c TR

Fig 16 Walkiog pylon

hospital long before he has mastered the art of walking
To the family and the visiting nurse goes the responst-
bility of teaching the patient how to walk Patients usu-
ally wear therr pylons for the first six months At the end
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of this pertod, shrinkage of the stump has occurred, and
the patient 1s ready for hus artificial leg Pylons are rela-
tively inexpensive {about $45), ther use preserves jomnt
function and muscle tone during the waiting period, and
ehiminates the crutch habit by providing a weight-bearing
substitute during the six month interval Because of
madequatc vision, senility, feebleness, or the question of

an )e om of the r leg, many
amputccs are maintamned ndefimtely with pylons Asa
factor 1n personal app pylons are f: y

because they do not have a foot-like part However, they
do provide the essential weight-bearing appliance so that
the patients do not become bedridden, but are ambu-
latory at least within the confines of their own homes
Should the amputee be a person who eventually will
wear an artificial leg, he may stll retam his pylon -
definitely to use as a “shipper” for getting up during the
mght since the pylon 1s easter to apply than the artfictal
leg, or the pylon may be returned to the manufacturer
of artificial limbs for partial payment toward the cost of
the permanent prosthesis (Fig 16)

Younger amputees, those between fifty and sixty-five
years of age, should be taught how to walk with pros-
theses, for unless they are prematurely serle they will
live useful lives The will to become physically inde-
pendent 1s essential for rehabilitation, 1t may have to
be fostered, for a thigh amputaton 13 mutlation from
the psychic as well as the physical point of view The
nurse will feel mare justified 1n her mnsistence that these
patients learn to walk, thus overcoming their psychic
trauma, 1if she appreciates the fact that because of timely
radical surgery they have been spared the ordeal of
many months of costly hospitalization, bed
and a series of surgical episodes which would lead to
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radical surgery at the end By this time, the patient
would have Jost the physical stamina to use an artificial
Iimb, and the finances to pay for one McKuttrick apty
says that working on an artificial leg 1s more practical
than nursing a useless foot Yet, the procedure of thigh
amputation 18 carnied out only after careful and deliber-
ate weighing of all the evid which each individual
patient presents, for few diabetic patients do return to
gamful occupations after they have undergone a radical
amputation

Unless the patient has had bilateral leg amputations,
the nurse should advise s family not to buy a wheel
chair because the presence of a wheel chair eliminates
the need for walking, and also carries the stigma of
mvahidism

Walking on a P3lon The patient shps into hus pylon as
he sits on the edge of the bed, but he does not adjust the
shoulder straps until e 1s standing A lightweight chaur,
to serve as a walker, 13 more satisfactory than crutches
since 1t ehmunates the danger of faling The patient 1s
mstructed to place both hands on the chair back, he
then pushes the chair ahead of him and steps after 1t
Small scatter rugs and ighly polished floors are obvi-
ously hazardous Imtial instruction with crutches pro-
ceeds at a markedly slower rate Should crutches be
used, however, the nurse should mnstruct the patient to
consider the two crutches plus the pylon as one leg
Counting aloud 15 essenttal At the first count, his own
leg 15 placed forward, at the second count, he places the
crutches forward and simultaneously swings his pylon
Counting aloud helps to estabhsh rhythnue sequence
Since the process 1s tiring, both emotionally and phys:-
cally, to the patient, the nurse should not attempt to
keep hum at pracuce for more than a few minates In-
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stead, some member of the family should observe the
demonstration This provision would enable the patient
to have several short periods of supervised practice daily
until the time when he will have enough courage to
walk alone The length of ttme required to master the
art of walking will vary according to the personahty,
telligence, and strength of the individual patient

The next step, following the walker or crutch mstruc-
tion, consists of using canes Employing two canes, the
patient first learns how to shuift his weight from leg to
pylon, thus he should do several tumes before he attempts
to take steps The nurse should instruct the patient to
take short steps 1n order that he may eventually estab-
lish a more normal gait The patient always has a tend-
ency to stride with the pylon For this reason, the patient
should be imstructed to take a longer stude with hus
normal leg, and then to bring the pylon up only to the
toes of his foot

If the pylon tends to turn outward, the outer strapping
should be made tighter than the inner one

The patient humself decides when he can walk with
one cane Eventually, the more vigorous patents walk
without mechantcal supports hke canes, but some pa-
tients, whether weanng pylons or aruficial limbs, will
always require canes

ARTIFICIAL LIMBS

There are three commonly used substances m the
manufacture of artificial limbs These are wood, airplane
metal and fiber, there 15 but little difference tn the weight
when the leg 1s completed Since metal 1s a conductor of
heat, the person who works at an outdoor occupation
might avoid weaning a leg constructed of metal Legs
made of fiber or metal do not lend themselves readily
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to alteration, yet shortemmng and lengthening are fre-
quently necessary Although most manufacturers believe
that an arufical leg of wood 1s to be preferred for the
average patient, there are other manufacturers with
mmpressive evidence supporting the desirability of the
other two substances
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OTHER COMPLICATIONS
ASSOCIATED WITH DIABETES

IDnmunution of Vision, Gingwoitis, Perspheral Neurtss,
Nephritis

DIMINUTION OF VISION

DnanuTion of vision or total loss of viston 13 one of
the most disturbing complications associated with dia-
betes Until recently, partial or total blindness was
believed to be an enuty of muddle-aged or elderly dia-
betics, but the longevous effect of insulin, which has
enabled those diabetics with onset during childhood to
reach youth and maturity, has proved that loss of visual
acuity 1s not related to the chronological age, but rather
to the chronological duration of the diabetes

RETINOPATHIES

The retina, which 1s the most essential constituent of
the eye (Fig 17), 1s 1ts most vulnerable part when the
diabetes 1s of long duration The term retmitis should
not be used to describe the usual retinal manifestations
found mn the diabetic since these manifestations are of
degenerative rather than of mflammatory nature,
retinopathy 1s a more correct descriptive term for the
condition

The retina 1s described as a continuation or extension
of the brarn to which 1t 1s connected by the optic nerve
The optic nerve 15 not a nerve in the usual conception
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one stage or another, they are frequently the first step
toward loss of central vision If the condition 15 diagnosed
1n the eatly stages, McKee believes that exacting observ-
ance of the diabetic routine tends to arrest their progress
This desired constancy 1n the maimtenance of normal
blood sugar and cholesterol levels 1s sometimes difficult
to achieve, especially when the disease has persisted for
many years and the cumulative effect of anything but
perfect control has become evident, thus, the condition
usually tends to grow more extensive, out of proportion
to the age of the ndividual, but m proportion to the
duration of hus disease Usually, the patient has tempo-
rary losses of central vision when fresh hemorrhages
occur 1n the macula which are followed by remussions
when—and tf—the hemorrhages are absorbed

Although the speaific etiology, outcome, and treat-
ment are obscure, the nurse should be able to understand
that shufts 1n blood sugar levels with a resultng osmotic
mterplay will increase the permeability and fragiity of
the blood vessels, particularly the capillaries Since reten-
tion of vision depends greatly on meticulous observation

.

which he does not have complications

Retimtrs Proliferans This 18 the term applied to a de-
generative condition 1n which there are massive hemor-
rhages which extend from the retina into the vitreous
Bands of connective tissue form in an effort to control
the probferation of the massive hemorrhages When
these bands of e tissue tract, I de-
tachment of the retina 1tself may follow Renmtis prohif-

€rans is progressive 1n 1ts course, and immune to treat-
ment
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LENS OPACITIES (CATARACTS) AND ABNORMALITIES

Any opacity of the erystalline lens 1s referred to asa
cataract Whether or not cataracts are seen more com
monly m diat than 1n nondiab lebatabl

s a3
question Some authorities state that the incidence of
cataracts 1s not greater 1n diabetics, and that the term
diabetic cataract 15 erroneous Others claim that many
so called nondiabetic patients with cataracts would prove
to be mild diabetics 1f they were more carefully evaluated
Authorities who hold that the incidence 15 higher m
diahencs offer for consideration the fact that rabbits with
severe and long duration drabetes, produced by njec-
tion of alloxan, do develop lens opacities Since cataracts
of endogenous type are usually associated with elderly
patients, their presence may indicate merely the m-
creased longevity of msulin treated diabetics

In talking with the patient, the nurse would be wise
to avowd the term cataract, for the patient usually asso-
ciates 1t with 1ts most simuster outcome, loss of viston The
condition, then, 1s better referred to as lens opacity or
film m discussion with the patient

When the lens becomes opaque, the percentage of
vision lost depends upon the extent and site of the opatity
Suceessful extraction of the opaque lens and a subscquent
replacement with a correct lens usually enables the
patient to secure useful visson However, should the
patient have an opacity of the lens superimposed upoa
retinopathues which mvolve the macula, as the ciabetic
frequently does, extraction of the lens will not restore hus
viston to the degree that would have been obtained
the retinopathy did not exist Should the diabetic have
bilateral cataracts and bilateral retinopathy, the surgeon
may deade to remove the lens from one eye, not Wi
the thought of enabling the patient to see cfficiently, but
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rather with the hope of enabling the patient to get about
by hymself within certain surroundings

Blurning of Viston Temporary blurring of vision 1s fre-
quently experienced by the diabetic patient duning his
mtal stabilizanon period At any time after the third
day of mitial treatment with diet restriction and mnsuhn,
the patient may become apprehensive because of this
blurred vision which leaves him unable to read printed
matter The nurse should assure the patient that the
blurring 15 of transient character, but that 1t may persist
for days or weeks The nurse should also stress the fact
that the patient should not seek advice concermng a
change 1n glasses for at least six weeks The exact reason
for this temporary blurrmg 1s not known Sansun be-
heves 1t 1s caused by a change in the volume of fluid held
m the tissue Before the diagnosis of drabetes has been
made and treatment established, the patient 1s usually
dehydrated from huis polyurnia The resulting deficiency
of flud from the lens gradually causes a change 1n its
shape Then the rapidity with which the dehydration 1s
corrected during !hc first twenty four to forty-eight hours
of a porary d for the
lens Root advxscs that alterations m the patient’s glasses
should be delayed until osmotic equilibrium between the
lens and the ocular flwids 15 attamed, a persod which
may take four weeks Occasmonally, if thc patient 1s
really handicapped from a profe or
pamnt of view by s temporary blurning, and he feels
that the expense of an extra pawr of glasses 1s worth the
investment, the physician may adwvise lum to consult an
oculist

GINGIVITIS

Guingivitis, or inflammation of the gums, 1s frequently
seen 1n diabetic patients, although there 1s no particular
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type of gingivitis which 1s pathognomonic for diabetes
Erosions of the gum margins are farrly common in the
fourth and fifth decades of life, but in diabetic surveys
the incidence 1s high 1n all decades Such a finding un
doubtedly 1s influenced by the fact that diabetics are
predisposed to an excessive formation of tartar which 1s
iritating to the gums and causes them to recede from
the teeth Since healthy gums serve as a supportive frame
work for the teeth, untreated recession of the gums pro
duces looseming of the teeth

The teeth, even 1n adult lfe, reflect environmental
factors which start mn early hfe The dec:duous, or “baby,”
tecth begin to develop at about the fourth month of
intra-uterme Ufe, tissues formed dunng this period are
seldom defective since the fetus 15 well provided with
self-preservative fortificattons From birth to the end of
the first year, many physical irregularities, dietary defi
ciencies, and even munor variations of health produce
grave disturbances in dental calaification Massler claims
that 85 per cent of all tooth enamel hypoplasias occur
during the first year of hife During the period from two
to six years, the teeth are more resistant to wrregularities,
since the major development factors occur before this
time From the sixth year of life, dental calaification 18
completed 1n all teeth except the third molars There-
fore, m the adult, tecth are completed structures which
are no longer directly affected by dietary deficiency
factors However, the gingivae, or gums, are partcularly

to bolic irregul and osmotic changes

These factors are always present when diabetes 13 uncon”
trolled, for when the blood sugar 1s sufficiently clevated
to produce polydipsia and polyurna, generalized dehy-
dration with localized dryness of the oral mucous mem
brane 13 always present Saliva, which 1s about 99 5 per
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cent water, cannot be produced 1n the required amount
during dehydration As a result, the chlorides of carbon-
ates and phosphates, normally found i the saliva, are
present 1n a medwm which 1s more concentrated than
n normalcy, these chlorides combine with orgame
materal to form tartar which 13 then deposited on the
teeth 1n In add water-soluble
witamin C 19 lost when polyura ts present, this vitamun
15 an an bleeding factor and 1ts absence produces m-
creased fragility of the blood vessels These circumstances
alone could account for the ngh 1nadence of gingrvitis
m diabetic patients ;n whom typical symptoms such as
excessive tartar formation on the teeth, tender gums
which bleed reachily, and eventual loosenung of the teeth,
are found In the earher stages, this condition 1s fre-
quently reversible if the diabetic cooperates with huis
physician and his dentist, otherwise, pockets of purulent
matenial form underncath the gum lne between the
teeth When the formation of purulent material occurs,
the conditton 15 referred to as pyorrhea rather than
gingivins

PREVENTION

Since the dehydration which occurs as a result of high
blood sugar or acidosis, and the vitamin C deficiency
which occurs as the result of polyurta, are both important
factors in the development of gingvitis, the nurse must
stress again the need for carefully controlled diabetes
Since tartar accumulates more readily on the teeth of
diabetics, these pancnts should be msl:ructcd 0 see a
dentist or dental hy for p
(removal of the gum-xmt:nmg tartar) as often as neces-
sary, sometimes monthly visits are required, but three
months constitutes the usual anterval
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The patient should be mstructed to brush his teeth for
three minutes at least twice dunng the day The brush
should be a jumor-sized one with tufts well separated
The bristles should be genuine, not made of nylon, nylon
bristles may produce punctate lesions of the gums when
they are already tender, soft, or unitated The jaw angle
1s not roomy enough to permt efficient brushing of the
last molars when the brush 1s a large one The nurse
should 1nstruct patients to have two toothbrushes which
should then he used alternately, and retained for use
only as long as their bristles remain firm The average
toothbrush 15 rarely effiient for more than six to eight
weeks

Many dentsts recommend a dentifrice composed of
equal parts of sodrum bicarbonate and sodium chlonde,
if the patient desires a pleasanter tasting tooth powder,
a small contamner of commercially prepared powdered
dentifrice may be added The combination of sodwm
bicarbonate and sodium chlonde acts as a good polishing
agent, m additlon, the salt helps to harden the gums,
and the sodium bicarbonate neutrahizes acid

The teeth and gums should not be brushed with an
up and down mation sice this type of mampulation
with a toothbrush may cause traumatic bleeding of
tender gums The upper teeth should be brushed from
the gums downward, the lower teeth from the gums
upward The patient must be taught to massage his
gums after each brushung, for thus, the thumb and fore
finger are used 1 a mechamical rotating mouon Massage
increases the local blood supply and helps to harden the
gum tissue

The planned diabetic diet usually contams food Iike
oranges, grapefruit, bananas, potato, and cabbage Wh’r'f'
provide vitamn Cin dered super-i
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but if the diabetic exceeds his carbohydrate tolerance,
he will develop an elevated blood sugar and ensuing
symptoms of polydipsia and polyuna, and the water-
soluble vitamun G will then be lost 1n the uninary output
Thus factor presents another teaching pomt for the pattent
must und d that the ad mtake of
does not guarantee adequate utihization of them

Should the gingavitss be so marked that loose teeth and
panful gums prevent the mtake of essential food sub-
stances like meat and vegetables, exodontia may be an
mevitable outcome If refractive pyorrhea 1s present,
exodontia offers the only solution because not only wilt
dietary deficiencies occur, but the diabetic condition wall
become more severe 1n the presence of chromie infectton
All persons from the second decadc on through Ife
should have annual
and the diabetic does not constitute an exception to thig
rule

NEURITIS
.
Peripheral neurtis, which 1s a distressing and rela-
tively of lled diabetes, 1s

caused by a degeneration of the medullary sheath whuch
acts as an insulator to the nerve fiber Peripheral neurstis
occurs as the result of a deficiency 1n mtake or absorp-
tion of thiamne (vitamun B;) Thiamine cannot be
synthesized within the body, nor can 1t be stored to any
extent

There are three probable reasons for the marked 1nci-
dence of neuritis among diabetic patients (1) Thiamune
13 defimtely water-soluble, so 1t will be Iost in the urine
when polyuria 1s present because of an elevation of blood
sugar (2) A high carbohydrate 1ntake calls for an 1n-
creased amount of the vitamin B complex, when the
diabetic has a carbohydrate mtake which 1s relauvely
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great n accordance with his impaired tolerance, he
would show results of vitarmn B deficiency (3) Free
hydrochloric acid in the gastric contents 1s essential to
the utilization of vitamun B, but after diabetes has been
of ten or more years’ duration, there 1s a marked
dence of achlorhydna

SYMPTOMS OF PERIPHERAL NEURITIS

The patient’s chief complant 1s that of sharp, shooting
pams which most commonly involve the arms, fingers,
legs, or toes The most severe pamn occurs at mght and
1s severe enough to prevent sleep, 1t 15 usually replaced
by paresthesias and numbness during the day Tingling
occurs intermittently with the pain and numbness
Although death never occurs as a result of neurius or
insomnia, the patient who suffers from these symptoms
usually experiences mental depression which comes from
the frustrating combrnation of chromc pain and lack of
sleep

* Another disturbing symptom which frequently accom-
panies the neuritss 1s diarrhea which may be diurnal, but
18 more frequently nocturnal 1n occurrence The drarrhea
1s sometimes so severe that the patient 13 incontment

TREATMENT

Unlike the pol 1tis of pell or
betic neuritis shows no subjective or climcal response 10
massive doses of parenteral thiamine, the pain, pares
thesias, diarrhea, and mental depression persist despite
its use Codeine and aspirin offer little or no respite from
patn, morphine sulfate and pantopon are not prescribed
usually because of the danger of addiction when their
use would have to be extended over such a long penied,
barbiturates are not p bed because the u 2

Tcohol dia

3
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sy pam, and barbiturates are not speaific for

pplication of moist heat tends to alleviate the
re often than does medication However, because
‘muttent numbness may prevent the patient from
relatively mntense heat, thus treatment 15 pre-
suardedly The moist heat 13 apphed with turkish
om which the water has been well wrung The
uld be protected with a Iubricant before the towel
d on 1t In younger pattents who do not have
d cireulation, moist heat 1n the form of a tub
-nore satisfactory Recovery from diabetic neuritis
akes place eventually, and the nurse should stress
t 1n her conference with the patient, at the same
he should stress that complete recovery rarely
m less than a year
pness and cold rather than cold alone increase
n For this reason, the panent should realize that
€ vacations are tnadwvisable unless heated housing
nodations are available during the eveung and
vhen dampness 1s most prevalent During inclem-
ather which may bring rain or snow, slecpmg
windows should not be opened, and blankets
be used 1n place of sheets
ough vitamun therapy by diet, oral, or parenteral
stration offers no apparent relief, this form of
¥ s prescribed rather than omtted Mult-vitamin
complex capsules are prescribed for oral use, and
ne chloride 15 usually given intramuscularly The
, nurse may be called upon to inject thiamune
e as well as crude liver extract Normally, the
cts as a storage depot (p-,.,\wtamm R Nrefore,
ner extract would - n B
ventthat thed * wmable

i

Iy
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the amount contaned i his diet If gastnc analyss
reveals achlorhydna, substitutional hydrochloric acid 1s
also prescribed The diabetic diet permuts an adequate
imtake of thiamme since foods like whole gram cereal,
peas, beans, pork, liver, and milk are such sigmficant
sources

The diarrhea frequently disappears withint 2 matter of
days following the introduction of therapy with crude
liver However, the persistence of noctursal pam and
sertously interrupted sleep may discourage the patient
as to the eventual curability of his neuritis

NEPHRITIS

Vascular disease, mn one or more of the several mam
festations, 1s found not only i middle-aged and elderly
diabentics, but m young adult diabetics who have sur-
vived their discase for twenty years or more Intercapil-
lary glomerulosclerosss 15 one of the manifestations of
thus vascular degeneration ‘The nephritis 1s charactenized
by albuminurta, hypertension, edema, and severe
retinopathies

TREATMENT

When the condition 15 recogmized early in 1ts course,
treatment directed at conservation of the kidney tissue,
and sparing of the kidney function may retard the
progress of the disease Generally speaking, this treat-
ment consists of teaching the patient to avoid physical
fatigue,

If the nonproten nitrogen level of the blood 15
creased, the diet protein 1s usually reduced to a con
servative figure of 70 to 80 grams because protewn metab-
olism, more than that of other foods, 1nvolves kidney
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function This 1s evidenced by a charactenisue nise of the
nonprotem mitrogen level 1n the blood durng renal
failure

The patient 15 wstructed to omut alcohol entirely from
his diet If edema 13 present, he 1s advised to add o salt
to hus food at the table, salt-contamning butter and bread
are allowed, but foods preserved in salt, like ham or
bacon, are usually forbidden Edema occurs when the
ladney function 1s impaired so that salt 1s not adequately
excreted The edema may be localized to the feet and
ankles, to the soft tissues surrounding the eyes, or gen-
eralized Enteric coated preparations of ammonium
chlonde are helpful 1n the prevention of edema, but the
continued use of this drug may induce acidosis with
charactenistic symptoms of nausea and vomiting For
this reason, the physician may prescribe ammonium
chloride for five consecutive days during each week, to
be followed by two days of omussion which constitute a
rest period

If the patient develops massive edema despite salt
s and chlonde adi
mercunal d Like punn are pre-
senibed of renal damage 15 not yet too extensive Mer-
cupunin contains theophyllin as well as a mercupal, 1t
lessens or prevents the reabsorption of water by the
kidney tubules, and would be meflective if the kidney
ussue were too diseased to produce unine In glomernlar
nephnitis, mercupurin merely accelerates the glomerular

fil rate by the 1 fluds
Mercupurin 15 given by intravenous or intramuscular
injection, the latter method 13 used more frequently
when the patient 15 at home, for the drug can then be
administered at routine intervals by the visiting nurse
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Chromc nephnitis 1s a denegerative disease of long
duration, therefore, the visiting nurse will see some
patients in the terminal and subterminal stages During
the subtermnal stage, retimtis 15 diffuse and wision 1s
markedly reduced so that the patient may retamn only
enough to differentiate between dark and hght Ths
loss of viston together with intermuttent nausea, vomting,
and headaches, which are seen 1n termunal nephritss,
causes the patient much physical and mental distress
Most nephritic patients seem to realize their eventual
prognosts, but thewr feeling of insecunity 15 enhanced if
the family, doctor, or nurse appears too solicitous, or if
former carefully prescribed therapy 15 no longer carried
out The nurse should instruct the famuly concerning the
guidance factor of patients who are chromeally 1ll For
example, 1t would be easy for a sympathetic relative to
put the patient’s shippers on for hum, but the patient’s
morale would be better if the shippers were left n a con-
ventent site so that he could then assist humself In her
visits to the home, the nurse should make a point of
mentioning matters of current interest even when she
thinks the patient 15 too 1t to be nterested The fact that
she would mention such things will help to make the
patient feel that he may not be 5o 11l as he had thought

A radio 15 1nvaluable when loss of vision makes reading
mmpossible The nurse herself may think disparagingly
of the so-called “soap operas” which are heard during
the dayume broadeasts, but to the confined person they
present outuide contacts 1nvolving problems which are
different from his own The nurse would do well to
fammuliarize herself with some of these radio programs so
that she may establish rapport with her patient

When anuria or uremia develops the nephritic patient
1s usually hospitalized
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he 1s not able always to store enough glycogen 1 his
Lver to take care of his varying physical activities For
this reason, his blood sugar may fall to unusually low
levels three or four hours after his last meal unless small
carbohydrate lunches are given between meals Despite
the excessive lowering of blood sugar before meals, the
diabetic chuld’s blaod sugar may nise to excessive heights
immediately following meals Such great deviations m
blood sugar levels within a twenty-four hour period
occur rarely 1 adult diabetics

The diabetic chuld, even during hus prediabetic period,
15 frequently characterized by precosity of physical and
mental development His parents will usually recall that
he walked and talked sooner than his brothers and sisters
did Dr White's expenence reveals that at onset of the
disease, the mental age of diabetic children averages
six months above the chronological age, she found the
mental age of her diabetic childhood cases, after onset,
to be above normal even when physical and phystological
age fell below accepted standards of normalcy

TREATMENT

The treatment of diabetes 1n childhood, as 1n adult-

hood, consists of insulin, diet, and education When the

patient 1s a child, lus parents recewve the greater percent-

age of education because, although the child learns

quickly, he does not have the wisdom required to apply
the facts over a long period of time

INSULIN
All diabetic chuldren require msulin, and therapy with
1nsulin should be started on the day of diagnosis When
treating diabetes 1 childhood, the use of msulin 1s un-
d because di 1 factors must be given

q
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DIET

The diet of the diabetic child 1s an individualized one,
depending largely upon the age of the patient, and there-
fore requining changes with the passage of time Dr
White’s empiric rule for determining the calonic require-
ments of diabetic children 1s simple to use and speaific
for the requirements of chuldhood The rule allows 1000
calores for the first year, and an additional 100 calories
for each added year of age Ten per cent of the total
number thus obtaned gives the figure for the number of
grams of carbohydrate, the fat prescription 1s approx-
imately half that of the carbohydrate prescription, the
protemn’1s 5 to 10 grams less than that of the fat To
illustrate, 1n planning a diet for a diabetic chuld of eleven
years, the application of Dr Whte’s rule would be

Allowance for firstyear 1000 calories
Allowance of 100 calorses

for each addinonal year

(10 X 100) 1000 calories
Total number allowed 2000 calories
Carbohydrate allowance

(10% of total figure for

calories) 200 grams X 4 equals 800
Fat allowance (% of that
of carbohydrate) 100 grams X 9 equals 900
Protein allowance (5-
10% less than that of
fat) 90-96 grams X 4 equals 360
Total 2060 calories

DIET FOR CHILD AGED ELEVEN YEARS

Carbohydrate 202 grams
Protein 88 grams
Fat 94 grams
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Breakfast GRAMS  Dunner GRAMS
Egg, 1 whole Meat 60
Bacon 15 5%, Vegetable 150
Qatmeal, cooked 120 109 Vegetable 75
Butter 10 Butter 20
Cream, 20%, 60 Milk 120
Milk 120 Orange 150
Orange 100 Potato 60
Bread 30 Bread 30

Supper GRAMS

Meat 75

59, Vegetable 150

109, Vegetable 75

Butter 15

Milk 120

Orange 150

Potato 60

Bread 30

1030 AM 2 Uneeda biscuits
330 PM 2 Unecda biscuats
Bedume 2 Uneeda biscuits and milk 120 grams

In girls the closure of the epiphyses of bone occurs at
menarche Thus, the caloric prescription is rarely n-
ereased to more than 2200 calores after the age of
thirteen years unless menarche has been delayed or
development retarded If the calores are increased after

hyseal closure, adol obesity freqs occurs
n chabetic gurls Calories for boys are mcreased through-
out adolescence to a maximum of 2800

‘The carbohydrate of the diet 1s most frequently divided
into three major and three mwnor meals The mnor
meals, to prevent nsultn reactions, consist of 5 to 15
grams of carbohydrate taken at midmormng, mdafter-
noon, and at bedtime
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DIET

The diet of the diabetic child 1s an individuahized one,
depending largely upon the age of the patient, and there-
fore requining changes with the passage of tme Dr
Whte's empire rule for determining the caloric require-
ments of diabetic children 18 simple to use and speafic
for the requirements of childhood The rule allows 1000
calories for the first year, and an additional 100 calones
for each added year of age Ten per cent of the total
number thus obtamned gives the figure for the number of
grams of carbohydrate, the fat prescription 15 approx=
imately half that of the carbohydrate prescription, the
protemnis 5 to 10 grams less than that of the fat To
ilustrate, 1n planmng a diet for a diabetic chuld of eleven
years, the application of Dr Whte’s rule would be

Allowance for firstyear 1000 calories
Allowance of 100 calories

for each additional year

(10 X 100) 1000 calorues
Total number allowed 2000 calories
Carbohydrate allowance

(10% of total figure for

calories) 200 grams X 4 equals 800
Fat allowance (% of that

of carbohydrate) 100 grams X 9 equals 900

Protein  allowance {5-
10% less than that of

fat) 90-96 grams X 4 equals 360
Total 2060 calories

DIET FOR CHILD AGED ELEVEN YEARS

Carbohydrate 202 grams
Protein 88 grams
Fat 94 grams
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Breakfast CRAMS  Dinner GRAMS
Egg, 1 whole Meat 60
Bacon 15 5% Vegetable 150
Qatmeal, cooked 120 10% Vegetable 75
Butter 10 Butter 20
Cream, 20%, 60 Milk 120
Milk 120 Orange 150
Orange 100  Potata 60
Bread 30 Bread 30

Supper GRAMS

Meat 75

5% Vegetable 150

10% Vegetable 7

Butter 15

Mulk 120

Orange 150

Potato 60

Bread 30

1030 AM 2 Uneeda biscuits
330 PM 2 Uneeda biscunts
Bedume 2 Unceda biscuuts and milk 120 grams

In girls the closure of the epiphyses of bone occurs at
menarche Thus, the caloric prescription 1s rarely 1n
creased to more than 2200 calories after the age of
thirteen years unless menarche has been delayed or
development retarded If the calories are increased after

hyseal closure, adol obesity frequently occurs
m diabette girls Calories for boys are increased through-
out adolescence to a maximum of 2800

The carbohydrate of the diet 15 most frequently divided
mto three major and three minor meals The mtnor
meals, to prevent msulin reactions, consist of 5 to 15
grams of carbohydrate taken at mudmormng, mdafter-
noon, and at bedtime

o
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DEVELOPMENT

Although the majonty of diabetic children grow and
develop at a normal rate, 10 per cent of them, particu-
larly those with onset under five years of age, fal to
achieve normal growth and development Although
authorities differ 1n their opinions concerning the etrology
of drabetic pseudodwarfism, the general consensus 1s that
this stunting 1s rarely caused by nutntional factors, but
rather that 1t 15 an endocrine disorder resulting from
fatigue of the anterior pitutary, congemital anomaly,
hypogonadism, or a combination of two or more of these
factors Diabetic pseudodsarfism has not responded to
ugh protemn therapy alone, hut growth has been achieved
when the growth hormone of the anterior piturtary has
been gwven together with a dset which 15 high i protemn
and calories More recently, gonadal therapy conuisting
of androgen for boys and estrogen for girls has produced
the most satisfactory results as measured m terms of
normal growth and development

INSTRUCTION OF THE PARENTS

Instruction of the parents of diabetic children cannot
be clearly outlined since personahty, economic position,
and educational factors vary from famly to family The
nstruction concerning recogmtion, treatment, and pre-
vention of insulin reactions and acidosis may be wrtten
n the notebook, but most of the real problems are best
approached by conferences at which are discussed those
factors whuch will enable the parents to anticipate, recog-
nize, understand, and help solve the physical and psycho-
logical problems of their diabetic child so that normal
parent-child relationship 15 mantained
INSULIN INJECTION

After the parents have been mnstructed concerming the
theory and p of insufin ad; they should
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then apply their knowledge by giving each other a dose
of msulin Frequently one or both parents become
squeamish when the nurse suggests this arrangement,
but they are usually cooperative after she reminds them
that they could not expect ther child to accept with
docility that which they, as adults, cannot accept Such
reahizations, hawever, do not make the situation less of
an emotional ordeal for the parents Frequently, the
Pperson who 1s recerving the 1njection from a novice may
complain of faintness, for this reason, he should always
be seated during the procedure, since hus nervousness 1s
further increased when the novice adminsstrator fumbles

k dly as he pts to the skin with a
hypadermic needie

After bath parents have given and received a hypo-
dermic mjection, thus realizing that the process 13 a
relatively pamless one, they are better able to apply
themselves to all future instruction The parents must
be warned to supp their 1 when
they give insulin to their child because any suggestion of
squeanushness on their part, by action or insinuation, will
make the child feel that he 12 undesirable or repulsive
The nurse should mstruct the parents to alternate
gving the insulin, the mother giving 1t for one week and
the father gving 1t the next This program will keep
both parents 1n practice, and thus insure safety for the
child 1n the event that one parent 1s 111 or for some reason
unable to be at home If only one parent adminsters
nsulin, the relationshup of the other parent to s child
will not be normal, for the child may interpret the situa-
ton as meaning that one parent loves him more or less
than the other

Many textbooks stress the need for teaching the cia-
beuc child how to take hus own insulm Such a plan
merits grave consideration For once the child learns how
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to myect lus own 1nsulin, the parents may give him the
full responsibiity The danger of this situation may not
be apparent until the child has had an episode of coma
which oceurred because he missed a dose of msulin one
mormng The chuld ommts insulin for many reasons He
may nnocently forget to take s insubin, he may omt
1t as a scientific experiment, he may not think of 1t until
he 13 on huis way to school, and returning home to take
1t would mean a mark against punctuality or retention
after school To the mature adult, such events would
leave no room for selection, but the chuld has a different
sense of proportion Under ordinary circumstances, then,
the child should not be given the responsibility of manag-
ng his own msulm program until he 1s at least fourteen
years of age

DIET

Diet therapy offers many more problems than does
the admimistration of insulin During the first year of hus
disease, the chuld usually cooperates remarkably, he
thrives on the praise of hus elders and even experiences a
feeling of supertority at his ability to refuse candy and
other sweet foods which are offered hum This period 13
usually of short d b 5 for such bet 18
not typieal of cluldhood Those foods which are dened
the diabetic child should not be kept i the house If
other members of the fammly feel they must have such
food 1tems, 1t seems unreasonable to expect that the
diabetic child can go without them All children enjoy
novelty in shape and color of food preparations, and the
dhabetic 1s not an exception Therefore, when a weighed
diet1s used, he should be able to have ks bread allowance
1 the form of muffins or waffles, potato as potato chips,
popeorn 1n place of crackers, and other suitable varia-
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tions Sponge cake or angel cake should be worked 1nto
the diet as special treats The appearance of frosting on
a birthday cake intrigues and delghts the child more
than the actual flavor A birthday cake looks festive to
the diabetic child if the 1cng 18 prepared from cream
cheese which has been colored with fruit juice, and 1f
the cake 13 decorated with the appropriate number of
Lighted candles Just as the normal chuld has food treats
reserved for special occastons, so, too, should the diabetic
child have them The nurse, in discussing diet wath the
parents, should learn about these special famuly events
which frequently take the form of “weenie” roasts and
baked bean suppers, the diet should be planned so that
the diabetic child will stll be able to participate in them
Since food like baked beans, sandwiches, and waffles 13
tugh in carbohydrate, the meals which include them will
be s0 compact that the child would be both hungry and
duisappointed unless large servings of food with little food
value, such as crunchy 5 per cent vegetables, are also
available for um

Box Lunches for School School lunches call for spectal
consideration They are preferable to cafeteria lunches
because the latter do not favor diabetic diet patterns
The diabetic child usually Iikes all foods, the larger the
diet 1 bulk, the happer he 15 This consideration 13
important because 2 menu which 1s correct in content
of carbohydrate, protemn, and fat may be too compact
to suit the chuld’s appetite For thus reason, school lunches
often present a problem because each shice of bread
contains 18 grams of carbohydrate The child’s carbo-
hydrate allowancee 1s rarely large enough to include two
sandwiches when ordinary sheed bread 1s used, for four
slices of bread would represent 72 grams of carbohy-
drate In order to know how much carbohydrate, pro-

=
.
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temn, and fat should be used for the box lunch, one must
first analyze the regular noonday diet The noon meal
of an eleven year old child would be about as follows

GRAMS OF

GRAMS CARBOHYDRATE PROTEIN FAT

Meat 60 0 16 10
5% Vegetable 150 5 3 0
109, Vegetable 75 5 1 0
Butter 20 [1] 0 16
Milk 120 6 4 4
Orange 150 15 0 0
Potato 60 12 2 0
Bread 30 18 3 0
TOTAL GRAMS 61 29 30

With 3 gram deviaion allowed from these totals, as
explaned in Chapter VI, the box lunch would contamn

Carbohydrate 58-64 grams
Pratein 27-33 grams
Fat 27-33 grams

‘The mother should learn how to do the anthmetc of
dtet as outlined 1n Chapter VI, but the nurse ought to
plan several lunches with her at first by assigning prob
lems to be worked out at home

The first consideration for a sandwich lunch 1s the
bread content Most children seem to want two sand-
wiches n their lunch box If unshced bread 1s purchased,
and the bread sliced thin, four shees may be made to
weigh 60 grams This amount of bread contamns 36 of
the posaible total of 61 grams allowed 1n the diet which
was analyzed earlier 1n the chapter If the noon allow-
ance 1s less than 60 grams, four thmn shces of bread with
crusts removed will weigh 50 grams, thus using only 30
grams of the total carbohydrate allowed To shce bread
then, the nurse may have to demonstrate that a back
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and-forth motion with the kmfe 1s essenual, the kmfe
should not be forced downward since this motion would
crush and tear the slice

Younger children sometimes prefer to bring a hot
beverage in a thermos bottle Clear soup or cocoa may
be used Two Ievel teaspoons of dry cocoa contain 2
grams of carbohydrate, and one ¢ach of protein and fat,
milk and water may be added to obtamn the desired
amount, and saccharin and vanilla used for flavoring
If the child buys milk at school, the milk allowance must
be increased to 240 grams (8 ounces) by giving less of
other foods Milk 15 most commonly sold 1n half pint
bottles To expect the cluld to consume only half the
contents of the bottle would be too much An 8 ounce
bottle of mulk 12 grams of carbohyd and
added to the carbohydrate contamned 1n 60 grams of
bread, 48 of the total number of grams allowed has now
been used A poruon of frut would add about 15 more
grams of carbohydrate making a total of 63 grams
Thus, the general outline of a box lunch diet 15 formed
Sample box lunch menus based on the diet analys:s
offered earlier 1n the chapter are as follows

GRAMS OF
! GRAMS CARE PROTRIN FAT
Butter 10 0 0 8
Bread, 4 slices 60 36 6 0
Meat for 1 sandwich 30 [ 8 5
Deviled egg (1) for 1
sandwich 0 6 6
Mayonnaise 5 0 0 4
Dili prckte, 1 neghgible
Plums, 2 80 10 1] o
Ml 240 12 8 8
58 28 3
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DIET BREAKING

The parents should be warned that diet breaking may
occur at any time after the first year of restriction The
adult who makes the mistake of thinking that a child
gradually grows accustomed to a restricted diet does not
understand children They are charactenzed by a pro-
nounced sense of curiosity, without which they would
not learn The diabetic child who 15 told that he cannot
have certain foods hke candy, wonders what would
happen to um if he ate 1t One day he does eat the candy,
and he feels no different, the routine urinalysis, however,
reveals his indiscretion Unless great care 1s taken, this
sort of madent may be the breaking point 1 cordral
parent-child relattonship The parents must understand
that when they ask the child if he has broken his diet,
they are encouraging him to he

‘Too often, the child 1s asked 1f he has eaten some for-
bidden food, when he admuts that he has, as he may at
the beginning, an emotional scene frequently follows
The mother may cry n his presence, not as an mtended
part of s purushment, but because she worries for hus
life and health Everything must be done to prevent these
scenes of highly colored emotion because parents repre-
sent security to the chuld When he sees his mother crying,
he 15 ternified, if he lumself 15 the cause of her crying, he
becomes confused and anxious Sometimes the father
also becomes upset at sceing Ius wife cry, and he n-
creases the of the by repri !
the child These situations, not meant to be cruel, make
the pumshment out of proportion to what the child has
done The parents must understand that diet breaking
15 not a moral 1ssue, that 1t does not represent dishonesty,
and therefore 1s not deserving of pumshment Should
the mother cry before her child, 1t must be explaned to

-
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her that such crying may be motivated by frustration
as well as anxiety, for she may have spent many hours
planning menu and budget allowances to offer the cor-
rect diet to the chuld who seemungly has not appre-
aated this effort The nurse will see the wisdom of telling
the parents that diabetic children with normal mtelli-
gence will incvitably break diet at imes, then the parents
will not be shocked or surprised when the time comes
They should also understand that one bad test does not
mean that the chuld’s hife 13 1in danger

There 1s no common solution to the problem of diet
breaking, but there are several considerations concermng
1t which the parents ought to realize In addition to not
asking the child if he has broken diet, they should dis-
couragc talc~tcllmg by the other children 1n the family
or 1, as the P of such 1nf 100
makes the child feel that he 13 constantly “spied” upon
If someone catches hum in the act of pocketing a forbid-
den item of food, and scolds im for 1t, this sttuation, too,
will encourage lymng, for the diabetic chuld wall imme-
diately retort that he was taking 1t for someone clse
Since the futility of proving what the child’s onginal
intentions were 13 obvious, the accuser may find himself
in a difficult position as the child emphasizes us 1nno-
cence by delivering the food 1tem to the person whom he
named

When the chuld first beaks diet, only to find that no
mfirmuty resulted, he 1s not quite so convinced that he
ought to be hving on a diet Showing sugar in hus unine
does not bother hum personally, 1t merely upsets his
Parents His next step, that of diluting the unne with
water, 13 obvious and logical To him, such a procedure
offers a happy solution for he now eats the food he wishes,
and his tests do not upset hus parents Again, such scem-




chuld’s conception of time differs from that of the adults,
and two days of careful dieting may have seemed like
an endless period to lim  An understanding physictan
will know how to manage this type of situation, for he
1s frequently called upon to offer guidance and to accept
responsibilities concerming the social and economic hife
of the diabetic elild The physician not only acts as a
buffer for those parents who are too emotionally dis-
traught by the child’s physical findings to consider his
psychological reactions, but he further protects the per-
sonality of the child by establishing good rapport with
him, based on recogmtion of those accomplshments
which are not circumsenbed by his disease The recog-
mtion and prase offered the child 1n this way help him
to accept his diabetes as a challenge

Most chuldren do not object to urinalysts three or four
times a day untl after diet breaking has started Itis the
parents who sometimes complain that the testing takes
too much time The nurse should make a parncular
pownt of explaining that when the daily number of tests
13 reduced, the child will be tempted to break diet more
often If the mother decides that 1t 15 not necessary to
test before the evening meal, the child logically will select
this period to break diet Unless the tests are done
throughout the day, it will be impossible to deterpune
whether or not supplementary nsulin is needed For
example, 1if the chuld shows sugar in the noon test occa-
sionally, there 1s no way to determine whether the gly-
cosuria was the result of candy or cookies at mormng
recess, or an unpreventable factor However, with spe-
afic nstructions from the child’s physician, the mother
will appreciate the fact that a small dose of raprd acting
crystalline 1nsulin will help to improve the situation If
the glycosuria 18 not treated, the child will lose an appre-



cable number of calories as sugar 1n his unine Since one
should not question the child as to whether or not he
has broken diet, such a routine saves nagging, scoldmg,
and loss of rapport between parents and child

THE DIABETIC CHILD IN RELATION TO HIS FAMILY AND
COMMUNITY

‘The diabetic child needs the moral support of his
brothers and sisters as well as that of his parents This
desired support cannot be obtained from brothers and
sisters if the diabetic child receives unnecessary consider-
atons at their expense If the other chuldren are assigned
to a share of household chores of one nature or another,
the diabetic child should have assignments, too If the
famuly budget 1s not large enough to buy bicycles for
cach of the other children i the famly, the diabetic
child should not have one In rmisdirected kindness, the
parents may make the mustake of granting special favors
to therr diabeue child, explaiung to his brothers and
sisters that this 15 because he has to “have the needle”
every day These decisions Jack wisdom and maturity,
for they do not help the child to face his situation
squarely

At school, the child should be encouraged to partici~
pate n extra-curnicular activities Most of them, physical
and otherwise, are compatible with good control of
diabetes although minor adjustment may have to be
made Social partiipations are particularly destrable
during adolescence when the young diabetic will be
popular with hus classmates not because he has diabetes,
but because he 13 a good dancer, a member of the base-
ball or football team, or an active participant i the
social and poliical program of the school Parents are
usually happy to hear that such a normal Iife 1s possible
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for their child, but their apprehension sometimes causes
them to forget their onginal hopes and desires for hum
For instance, since the younger child 1n the grade school
tends to come home directly, the mother actually sees
hum eat his midafternoon carbohydrate, therefore, she
does not worry for fear that he will have an insulin reac
tion However, when he reaches high school, he will not
be able to return home directly at the close of school
unless he sacrifices normal and desirable social functions
such as football games or dramatic practice perods At
this time, the diet should be rechecked so that carbohy-
drate may be taken even in the form of “cokes” if this
makes 1t possible for the adolescent diabetic to establish
himself wath hus contemporaries All his attempts at inde-
pend should be ged and pated Other-
wise, the supervision imposed by hus parents, which may
be out of proportion to Ius actual age, will foster the
development of undesirable personality components,
which delay or preveat maturity

The patient who develops Ius disease m childhood
usually excels 1n scholastic work, but he may need help
with socral adjustments in a large school Classmates are
sometimes reluctant to mvite hum to parties because he
“‘can’t cat anythung,” or the young diabetic humself may
refuse invitations for the same reason, or his mother may
be the disturbing influence if she 1nsists that he carry his
own refreshments To say the least, such considerations
are absurd for they are so easily removed, and yet they
are responsible for a great degree of maladjustment
during the first year or two at lugh school, years which
are important 1n social establishment

INSULIN REACTIONS AT SCHOOL

Occastonally the child, or even the adolescent, has no
llection of what dhately preceded his loss of

T
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consciousness Therefore, psychic trauma does not con-
stitute the problem of insulin reactions for the young child
who attends primary school The teacher who has lim
1n her class for the entire school day 1s the person most
concerned Even though the child may never have had
a real reaction 1n her class, she worries about him con-
stantly unless the parents or the school nurse assure her
that reactions are unlikely to occur if the child has had
Ius lunches at recess pertods Most teachers prefer to
keep a box of crackers m thewr own possession so that
they can be sure the chuld recewves them at the nght
tume Otherwise, he may forget to bring the crackers
from home, or he may cat them on the way to school, or
mibble at them duning school hours so that he does not
have the carbohydrate when he actually needs 1t Every-
thing possible should be done to prevent reactions 1
these young children, for should the chuld have a severe
reaction with convulsions, the school may refuse to
retain lim Such an outcome may prove tragic for the
child who may then have to attend a special school for
handicapped cluldren He would also have to follow a
program of physical education adapted to the needs of
handicapped children This program would not be swt-
able for a diabetic

The adolescent of high school age may develop a
severe nsulin reaction because it embarrasses hum to
eat crackers between classes His feelings are understand
able, o a less conspicuous mede for carrying and eating
carbohydrate should be found A candy hife-saver cone
tains about 2 grams of carbohydrate, therefore, half a
roll would contain about 10 grams of carbohydrate The
prescription of candy on a diabetic program may be
starthing on first d but this p dure 15 a
satisfactory one 1n all ways because the candies are of
a spealfic size, and they may be taken inconspicuously
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BEHAVIOR PROBLEMS

By an overwhelming percentage, the mnor behavior
problems presented by youthful diabencs are caused by
a lack of parental und hing Parents ¢ 1
commonly because the children lie to them All chuldren
Le during early chuldhood because their tmagination 1s
vivid, and because they do not discrimimate between fact
and fancy Were 1t not for hus sense of nagination, the
child would not be fascinated by fairy tales or by stories
of amimals which talk He does not nterpret such situa-
tons as unreal, and he does not consider the author or
the narrator as a person who lies Chuldren he also be-
cause of fear, fear of environmental factors, or fear of
punishment Fear and dread of pumshment may cause
adults to he To wit are the crumnal courts throughout
the world Considering these factors, the diabetic child
finds many occastons to lie m self defense In addition,
hus sense of imagination becomes developed 1n an unusual
way, through necessity, to provide lum with assistance
1 breaking diet unobtrusively When the extra apple
disappears, he will tell hus mother 1t was eaten by another
member of the farmly When the extra apple disappears
a second time, he must thunk of a different answer, so
he says he gave 1t to 2 friend The next time, he will say
there must have been a mustake for he distinctly remem-
bers there was not an extra apple left over On and on
goes the tale because the parents do not scem to realize
that the diabenc chld 1s the only person who always
knows the answer Later, they may find the incriminating
apple cores 1n the child’s room, and the whole story of
evasion and subterfuge will come forth After the first
such madent, wise parents will realize that thewr chuld
actually “out-smarted” them, and that his long senes of
hies was the result of therr own lack of understanding




DIABETES IN CHILDHOOD AND ADOLESCENCE 223

Many less wise parents, however, will expose the child
mercilessly, not because they mean to be cruel or unjust,
but because they worry about his health or because they
are ashamed to have thewr chuld ie In her conferences
with the parents, the nurse must bring out the fact that
their concern for the child’s physical health should not
overshadow their concern for his mental health, that the
lying of a diabetic chuld concerning hus dietary indiscre-
tions 1s the expected reaction of a normal child who
dreads humihiation and punsshment Therefore, whether
or not the child hes depends upon how the parents react
to hus dietary indiscretions The average parent has
usually attempted to give up candy or cigarettes for as
short a period as the six weeks of Lent, 50 he should have
no trouble appreciating what his diabetic child will do
when he has been on a drabetic diet for months, even
years The nurse should make every effort to correlate
the difficult and unsuccessful experiences of the parents
with the child’s position This procedure 1s suggested,
not to arouse emotional sympathy for the chuld, but to
gve the parents an inteligent understanding of the situ-
ation, to make 1t seem more human and less strange to
them

Unless the parents are advised to the contrary, they
may give up all therr outside interests to devote their
leisure to the planming and care of their diabetic chuld
The fallacy of such a program should be explained to
the parents Otherwise, the child will be supervised so
closely that he will be unable to develop sufficient confi-
dence to make deaisions, and he will be demed the
privacy of thought and action which a maturing person-
ahty requires The parents who confine themselves 1
this manner rarely escape a feeling of martyrdom which
they unintentionally but constantly project into the
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child’s ife even after he becomes an adult, they use this
feeling of martyrdom to 1mpose their wishes on the child
When he breaks diet occastonally, they accuse hm of
ngratitude and thought! These are
not deliberate, but the natural outcome on the part of
parents who do not have a hfe of their own, which -
cludes participation 1n hobbtes, church and soctal activ-
1ties, and the general hfe of the community 1n which they
Iive Such an mbred famly umt may easily prevent the
normal weaning of the child from complete dependence
on hus parents

Occastonally, diabetic children do present true be-
havior problems which thwart all attempts at under-
standing or psychotherapy Dr White beheves that these
chuildren should have electroencephalographic studies
In her experience, the electroencephalograms of diabetic
children with bizarre and resistant behavior problems
reveal abnormal patterns Since the incidence of epilepsy
1s hugh i diabetic children, 3} times greater than the
expected incidence, she beheves that proper timely treat-
ment and correctly prescnbed sedation wall lessen the
1ncaidence of epilepsy

CAMPS FOR DIABETIC CHILDREN

Camps for diabetic children offer many
Untl the child attends camp, he may never have seen a
diabetic contemporary The old adage concerning
“strength 1n numbers” seems to relieve the oddity of his
situation

A camp which 1s well orgamzed offers the diabetic
chuld not only a vacation of entertamment and fun, but
an annual diab heckup which 1s preferable to hospr-
talization since 1t 1s based on normal physical achvity
Parents also need a respte from the responsibility in-
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valved m canng for a diabetic chuld who, for obvious
reasons, cannot be sent to relatives or friends for a vaca-
tion The sending of diabetic chuldren to camp should be
one of the principal functions of a diabetic fund since 1t
helps to round out the physical and psychologieal needs
of the youthful diabetic and tus famuly
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XI
DIABETES AND PREGNANCY

PROBLEM

During the pre-insulin era, before 1921, a pregnant
diabetic woman was a medical ranty whose Iife was
danger Comcidental with the discovery of mnsulin was
an mncrease m the fertlity rate and a decrease i the
maternal death rate According to Dr Whte, the dis-
covery of insulin, however, only emphasized the discour-
aging fact that good diabetic care was nat sufficient to
solve the problem of excessive fetal wastage 1n diabetic
mothers For surveys, which included the entire forty
weeks of pregnancy rather than just the last trimester,
showed an infant survival rate of only 50 per cent The
ntroduction of protarmne msulin increased the inaidence
of pregnancy 1n diabetic women, but protammine did not
alter the baffiing pattern of consequence, for every other
diabetic woman continued to lose her infant

HORMONAL IMBALANCE

The 50 per cent fetal wastage was caused by early
spontaneous abortion, premature delivery of a macerated
fetus, or dehvery of a Jarge infant who died soon after
birth Within recent years, research has shown that these
obstetrical accrdents which destroyed the fetus are asso-
ciated with a hormonal mmbalance on the part of the
diabetic mother who does not metabolize the sex hor-
mones, estrogen and progestin During the first seventy
to ninety days of gestation, these two hormones are

226
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sccreted by the ovares, estrogen 18 the prohferating
factor and progestn the luteimzing factor Ovanan
farlure during this early phase of pregnancy would result
1n a spontaneous abortion At the eightieth to nunetieth
day of gestation, the production of estrogen and progestin
1s taken over by the placenta According to Dr Whate,
if farlure of production occurs during the placental phase,
the pregnant diabetic woman usually develops, after the
thirtieth week, a fulminating type of toxemia whuch s
ushered 1n by a sudden elevation of the blood pressure,
and followed sometimes 1 a matter of hours, by the
dehvery of a dead fetus, or of a gigantic but physically
adequate infant whach rarely survives

Dr White, whose diabeuc pregnancy series 18 the
largest reported 1n the hterature, summarizes her experi-
ence by stating three results of pregnancy 1n diabetic
women First, there 15 the group of diabetic women 1n
whom the sex hormones were metabolized normally,
and 1 which there was an infant survival rate of 96
per cent Second, there 1s the group of diabetic women
whose hormonal imbalance was recogmzed but not
treated with replacement therapy, and i which the
infant survival rate was 50 per cent In the third group,
patients in whom the imbalance was recogmzed and
treated with subsuitution therapy, the infant survival
rate was 90 per cent Young women with onset of dia
betes 1n childhood frequently have artenosclerosis and
other f of p aging, of calafi
of the pelvic vessels 18 marked, hormonal therapy may
be ineffective

I¥DICATIONS OF HORVONAL IUBLLANCE

Chinucally, there are several ways of determiming
which diabetic women will require replacement therapy
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physical ability to bear children from the gynecologic
aspect, but also 1n terms of the presence or absence of
vascular-renal disease, so that they will be prepared
emotionally as well as financially for the problem of
pregnancy and diabetes The hormonal therapy 1s of
great economic importance since 1t usually costs mare
than §$300 for one pregnancy even when the hormones are
sold at cost to the patient The average couple would
have difficulty financing such a pregnancy without care-
ful planmng, including the consideration of hospitaliza-
tion 1nsurance The prospective parents are better able
to accept the sacrifices mvolved in such costly therapy
when they realize that several hospitahizations without
a hving baby are far more costly than one which results
m a hving child However, when the pattent 15 a Jong-
duration diabetic, she and her husband must reahze that
although hormonal therapy may offer them their only
chance of having a hving bahy, there 1s always a possible
chance of failure In conferring with the individual
woman, the nurse should not permut herself to be too
optimustic concerning the 90 per cent survival rate in the
treated cases Although the chances for mfant survival
are overwhelmingly favorable when the hormonal m-
balance has been corrected, there 1s still the appreciable
segment consisting of a 10 per cent mortality i the
infants of mothers who have recerved treatment The
prospective mothers should be somewhat conditioned
for this autcome by being advised not to buy a layette

INJECTION OF HORMONES

The hormones must be given intramuscularly because
they lose approximately 90 per cent of ther efficiency
when they are taken orally Theideal site for the injection
1s the upper and outer quadrant of the gluteus maxunus
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The patient’s husband 1s taught how to admimster the
therapy, and the visiting nurse may be asked to instruct
him g the techmque of A syninge
which holds 10 ¢ cc 18 most satisfactory, although asmaller
one may be used since not more than 5 cc 15 given 1
one injection One should use a 22 gauge needle, 1}
1nches long A Ionger needle would be too flexible, and
a smaller gauged needle would not be satsfactory be-
cause the hormonal solution 18 ailly and visad The
injection s less painful for the reciprent, and less difficult
for the peron who does the injecting, if the viscid contents
of the ampules are heated by placing them in a container
of hat water just before they are used Both preparations
come 1n glass ampules contaimng 1 c¢  Ampules of stl-
bestrol contain 5 mulligrams of the drug, but progestin
15 prepared in ampules contaning either 5 or 10 mulh-
grams As the cost of the hormone 13 appreciably reduced
when the 10-mulligram ampule 1s used, the clinic usually
orders this strength to dispense to patients

If the total combined dose does not exceed 5 ¢c, the
two preparations may be given as one mjection, after
the twenty-cighth week, the dose would be divided be-
tween two mjections, for the average dose 13 20 nulh-
grams of both h Twenty mll of stilt
would mean 4 cc, and 20 mulligrams of progestin would
mean 2 cc, or a total of 6 cc When the amount of pro-
gestin required 13 15 mulligrams, and the ampules con-
tan 10 mullgrams, the patients zre usually instructed to
take 10 milkigrams on one day and 20 the next

CARE OF THE DIABETIC IN PREGNANCY
DIET

Dr White believes that the calones should be based
on the actual weight of the pregnant diabetc woman,
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n order that the caloriesmay be kept within the destred
range For this reason, 1t 15 usually necessary to use skum
mulk rather than whale mulk, and cottage cheese rather
than the other types of cheese which contain high percent-
ages of fat

Because of the high incidence of pretoxemia in diabetic
pregnancies, edema 15 a common finding Therefore,
sodium, as table salt or bicarbonate, 15 omitted at or
before the twenuieth week except for a minimal amount
found 1 such foods as bread, butter, and cereal Foods
such as ham, bacon, and saltmes are avoided Frequently,
even when sodium 1s omitted and proten kept at a max-
mum, it 1§ necessary for the physician to prescribe
ammonium chloride to alleviate the edema
INSULIN REQUIREMENT DURING PREGNANCY

The renal threshold becomes lower during preg-
nancy, which means that a large amount of sugar, or
potential glycogen, 1s lost m the urine even when the
blood sugar 1s at desirable levels For this reason, uritn-
alysis no longer serves as a reliable factor in determining
nsulin req and more depend 1s placed on
blood sugar determinations Even when the blood sugar
1s maintained at satisfactory levels, the pregnant diabetic
woman may shp msidiously nto a state of acidosis or
coma merely because the Jowered renal threshold causes
a continuous loss of needed carbohydrate To help over-
come this conditton and thus enable the woman to mam-
tam glycogen stores, small doses of crystallin 1nsulin are
prescribed before each meal, these are taken 1n addition
to the basic protammne If the pre breakfast insulin dose
were to be ncreased to that amount which keeps the
urine frec from sugar according to the routine of a non-
pregnant diabetic, the patient would be m a more or
less constant state of hypoglycemia
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Whether or not pregnancy actually affects the drabetic
status 1s a debatable question, since results seem to vary
from patient to patient, and reports vary from chime to
clime Usually, on careful analyss, 1t 1s the total pumber
of mjections which 1s 1ncreased rather than the total
number of umts of nsulm  Many times, the amount of
protamune msulin required 18 markedly reduced When
the diabetic woman | she also L
more attentive to all phases of diabetic management 1n
her endeavor to have a normal child In additon, the

of bl d with her comung
chld pmduccs a morc mature emotional attitude toward
her diabetes and a more satisfying reason for following
treatment Thus, pregnancy of itself may or may not
lessen the seventy of diabetes, but it usually provides the
motve for careful observance of the diabetic routine

DELLIVERY

Most authorities agree that cesarcan section 1s the
preferred method of delivery when the gravid woman 1s
a diabetic, for although the figure for maternal mortality
15 low, spontaneous dehvery offers many problems The
average primpara 13 1n labor for eighteen hours, and the
mulupara for twelve hours During this time, although
the body’s need for glycogen 1s constant and marked, the
woman in labor may be unable to eat her food Her rest-
lessness, whether from pain or sedation, makes intraven-
ous therapy difficult The nondiabetic woman 1s well
Pprepared to meet this situation because she has a normal
supply of glycogen in her Iiner But a combination of the
two factors, inadequate supply and greater demand,
would make the diabetic’s ynsulin requirements unpre-
dictable in relationship to her need, and would thereby
expose her to insulin reaction and diabetic coma Utenine
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THE DIABETIC IN THE COMMUNITY

A to 1 d , most diab. de-
velop their discase at middle age The onset of diabetes
at this tme of Ife should not influence markedly the
positton of an individual in his farmly, business, or com-
mumty Most persons, by mddle age, have achieved
their relative positions 1n society because their specific
and general personality components have been inte-
grated, the pattern of their personal lives has been estab-
lished, and their means of livethood determined The
average middle-aged person, whether he earns hus iving
m trade, labor, sndustry, business, or profession usually
has a position of more responsibthty and prestige than
he did in fus youth Newly diagnosed diabetics m this
age group understandingly make the best adjustment
to their disease for when the diabetic condition 1s con-
trolled, physical smpairment 13 not present, and therefore

t0 a new 18 y and unde-
sirable If the mdmdual has attained a responsible
position before the onsct of hus disease, the presence of
the same traits which enable lum to achieve success i
normal Lving will enable him to adapt successfully to
hus diabetes

On the other hand, persons who have always been

tadjusted, and ch dby 1

and bility may exp it n
accepting the limitations of a chrome discase When
239
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these persons, who have always been unable to cope
with the common difficulties of Lfe, develop diabetes,
they are the “chronic offenders” seen on every diabetic
service For them, the simple omussion of 1nsulin ehm
nates the need of facing reality and accepting personal
responsibility  The sheltered Iife of the hospital then
offers a buffer to therr feelings of inadequacy Individuals
with these abnormal personality traits who develop
diabetes may be incapable of rchabilitation for a lack
of essential energy, spirit, and determunation anteceded
the development of their diabetes Since most personnel
departments are supervised by laymen, not physicians,
these abnormal traits in a given diabetic may be aseribed
to hus diabetes rather than to his nnate personahty defi
cency Unfortunately, the experience of the personnel
service with one diabetic characterized by marked emo
tional mstability may cause the next job applicant with
diabetes to be rejected For example, should a diabetc
arnve at hus place of employment without having had
breakfast, despite nstructions and warnings directed
against this practice, an insulin reaction mught follow
During 1ts develop the diab mght derg
physical and mental changes which might jeopardize
his own hfe as well as those of his fellow workers One
such careless incident might give an employer the erro
neous impression that all diabettcs are habilities

There are seven states which allow an employee to
ugn wawers to the effect that the employee himself 1s
resy ble for tnyuries 1 on the job, but such
waivers are unsatisfactory for the diabetic for he mght
expenence an on the job mjury which was associated
specifically with his work, not with his diabetes, but he
would not then be compensated For reasons such as
ths, the working capacity of diabetics 1s better known
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WORKING CAPACITY OF DIABETICS

The Well-Treated Diabetic 15 a Productive Worker
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to therr physicians than to their employers for the pa
tient’s obvious sol to the problem of
independence 1s to conceal his disease For this reason,
one hears less frequently of the conscientious diabetic
than one does of the irresponsible diabetic who 1s remem
bered for his bizarre behavior

DIABETICS WITH ONSET IN YOUTH
Unlike the diabetic with onset of his disease following
the establishment of hus fe pattern, young diabetics
sometimes must put forth a struggle to be given the
-opportumty to demonstrate their ability as capable and
rehable workers Most industral and cwil serviee ap-
pomntments would exclude diabetics, and many large
business firms will not accept them knowngly as em
ployees Therefore, diabetics who develop their disease
1 childhood or 1n youth, before the establishment of
econormic independence, tend to prepare themselves for
creative and unique positions where individual talents
and personal interest are essenttal, and where, 1n the
absence of marked nivalry, prejudice of employers 1s of
less consequence For this reason, the social and economic
future of the young diabetic seems assured
Dr H E Eisle reports that the yjuvemle diabetics who
have survived their disease for twenty years or maore are
engaged 1n occupations as extenswe and dwersified 1n
nature as those of a nondiabetic group In his study, he
reports on a sertes of 71 yuvenile diabetics who have sur-
vived therr disease for twenty years or longer, the list of
occupations by which these persons earn thewr ving
includes merchants, secretaries, laborers, clerks, house
keepers, lab y tect an artist, a sal a
comptometer operator, an accountant, a student, a
yournalist, 2 companson shapper, an electucal engineer,




THE DIABETIC IN THE COMMUNITY 243

an advertisement agent, a reporter, and a merchant
marine radio operator

Dr Easle states that the educational achievement of
the patients who make up this group 15 the most striking
feature of the study College was attended by 42 per cent
(31 persons) of the group, 4 of them had gained academic
honors These figures are considered remarkable, because
1 1934 only 7 per cent of Araencans who were twenty-
one years of age and over had attended college Dr
Eule’s report further evaluates these figures by classifying
the patients’ backgrounds according to thewr parents’
financial, familial, and environmental circumstances
Thus, there were 10 members i the distinctly wealthy
class, 80 per cent of whom attended college, there were
28 bers 1n the profe 1 and mod mcome
class, 53 per cent of whom attended college, there were
13 members 1n the low ncome group, 30 per cent of
whom attended college, and there were 22 members in
the under privileged class of whom 18 per cent attended
college As Dr Eusle has emphasized 1n hus survey, these
data, remarkable as they are, should be the most un
favorable to reach publication, for the chuldren mn us
report hved 1n the preinsulin era at the onset of their
diabetes

DIABETLS WITH ONSET IN THE AGED
When the diabetic condition 1s recogmzed 1n elderly
patients, therc may be many more handicaps of physical
nature to overcome The earher appearance and more
of ar 1 1n clderly diabenes
has long bccn recognized This premature aging brings
with 1t several disheartening complications such as retin
opathies which may lead to parual loss of vision, and
pentpheral vascular disease which may lead to gangrene
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and thigh amputation These complcations are seen
more commonly 1n diabetics at sixty-five years and over
than in nondiabetics m a similar age group Loss of vision
i elderly diabetics hastens their aging because 1t makes
them dependent on others for many things including
mnsulin administration, urinalysts, care of the feet, and
ather personal needs Unlike younger persons who be-
come blinded, they frequently do not possess the mental
or physical ability to learn braille, trades, or occupations
An appreciable number of these blinded persons have
generalized vascular disease which 1s severe enough to
necessitate thigh amputation Since loss of vision and
loss of hmb are both results of the same degenerative
agmg process, 1ts vichims are no longer in the full vigor
of ife, and therefore cannot always be rchabilitated
despite good medical care and supervision Undoubt-
edly, many persons whose diabetes 13 diagnosed m late
hfe have actually had the discase many years before
diagnosts, and their complications have developed as
the result of untreated and unrecogmzed diabetes The
person who develops hus disease 1n muddle Life, and who
learns how to control 1t, will escape many of the ravages
of the disease

CONGLUSION

The position of the average diabetic 1n the commumty
should not change because of the onset of his disease as
an employee, he should prove better than average for
hus diabetic education makes him realize that he must
do a better than average Job to overcome established
prejudice of employers However, the diabetic must
understand that he must keep his disease controlled to
achieve and mamntain this maximum degree of good
health Dr Joshn's atation from Wilhiam James 13 aptly
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quoted when one 1s refernng to the diabetic’s position

“We are spinning our own fates, good or ewil, and
never to be undone Every smallest stroke of virtue or
of vice leaves 1ts never so hittle scar The drunken Rip
Van Winkle, 1n Jefferson’s play, excuses humself for every
fresh derelicuon by saying, ‘I won't count this tme!
Well! he may not count 1t, and a kind Heaven may not
count 1t, but 1t 1s being counted none the less Down
among his nerve cells and fibers the molecules are count-
g it, registering and stormng it to be used against lum
when the next temptation comes Nothing we ever do
13, mn strict scientific hiteralness, wiped out ” *
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Hormonal fmbalance in pregnancy,

26
Hormone(s), anterior pinatary, In
usaton of diabetes 24
in diabetic preudodwarfism,

206
sex, 1n pregnancy, fmbalance of,
6

indications of, 227

fubsttution, cont of, 230
dotage for, 229
injection techmque of,

2%

rognoas vath, 230
in lh:npy of dibesc pacudo-
dwarfism, 206

phmul production of, 227
Noussay,

Tungen saon of, to blood rugar

143
Hydmchlonc acdd, gmtne, defi

clency of, fn neunus, 194
pttl:cnpuon of, in diet, 115,
96

253

Hydrogen 1on  ¢oncentration  of
Jood, abnormal phynol-
ogy of,n diabeticacadosss,

16

normal physology of, 145
Hygene, of feet, instruching patient
in, 176
oral, 192
Hyperglycemua, cdiagnome valuc
1

1n diabetic coma, 147
Hypoglycemia caused by exercise,
8

by food shortages, 75
in 1psubn reaction, 74
prognous, 82
Hypoglyceme reaction, 74-82 See
‘also fnsufim reaction

Tex. cream, compositon of, 132
1n hquid diets, 138
Ideal weight, calonc requirements
for, 1n normalcy, 106
of diabetics, 109
Tdentficaton card for diabeues, 80,
100

Iliness, acute, compheating dia-
tes, treatment of, 156
Inadence of diabetes, 4
1n children, X
Indiwdual foods, 121-130
Infarction comphcaung diabetes,

163
Infecuon, acute, acidoss i, 151
a3 cause of duabetes, 19
¢ athlete’s foot,” 173
complicating dsabetes, 151
effect of, on carbohydrate metab-
olism, 19
in ciabetes, deaths from, 9
preciptating diabenic coma, 150
diabeuc gangrene, 167
Ingecuon, meulin, choice of necdle
and site, T
cqupment required, 95
cxpense of, 94
Inscructng patent in, 82-96
Socal Jesona from, "0
allergy, 70
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Injection, nsuhim, local lesions
from, Lipodystrophy, 72
tumefactions, 71
measurement of dosage, 88-31
synnge preferred, 88
techmque, 91
Insenstivity to 1asulin, 73
Instrucung pareats of diabene
children, 206-219
patent, 82-100
Benedict test, 50
hours for collecting urine
specimens, 52-55
procedure for, 50
diabetic coma, prevention of,

7
gangrene, prevention of, 16—
177

Bingivitss, prevention of, 191
1llness at mght, procedure for,
7

15’
1msulin, physiology of, 83-86
feaction, prevention of, J6-

INDEX

Insulin, desensinzation to, 71
diabetic corna, 1n treatment of,
153

omisaon of, causmng, 151
discovery of, 60
effcct of, on maternal death rate,
26

endogenous, 3242
exogenous, £0-102
globtn zinc, 64
adwvisability of use of, 65
effective duration of, 64
glycogen production by, 147
snfluence of, on death rate from
diabetic coma, 147
smnal dase of, 66
njection of, instrucuons for,
parents of diabetic children,
206

pauents, 88-96
1n technique of, 91-94
local lesions from, 7
allergy, 70
hpodystrophy, 72
tumefacuons, 71
needle and wute, choce of, 70

100
1. of, 88-96 3
95 patient abaut, 83-96
expense of, 94 intravenous,
of dosage, dosage of, 88
88-01 formuta for, 69
muxed dose, 68

syrnge preferred, 88

techmgue of, 91
neunitu, treatment of, 195
teeth and gums, care of, 192

oral, 68
prescription, ratonale of, 66
protanune zine,

68-70

wallang, after
pylon, use of, 181
Insulin, adjustment of dosage of,
1n acute Winess, 156
ndications for, 143
admmustration of, 68-70
allergy, 70
ehildren, 1n treatment of, 202
commereial preparations of, 69
concentrations of 69
continupus necd for, 86
cost of, 94
crynalhne 2inc, 62
complementary dose of, 67

bedtume lum:hu wn(h 132
crystalline snsubn with, 64
cumulatve effect of, &
cffective duration of, 63
muxed dose, 68
resctiption, ratianale of, 66
withdrawal from wvial, 64
rapid actug, 62
74-82

causes of, 74-78
exeraise 78
food shortages, 75
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frsulin reaction, dragnosis of, Keooewesis In diabetic adoss,
8t 1
differentiated  from diabenc K:lcnc: in dlabehl: aadosis, 146
coma, 15¢
preveation o, 74 Ketoss, diabene, 145

74
by bedtime tunches, 132
instruehng patient about,
96~100
prognoss, 82
symptoms, 79
treatment, 80-82
wisual disturbances in, 79
regular, 62
regulation, 10 patient va out-
patent treatment, 65

measurement of dosage, B3-51
techmaque of, 91-94
“shock.” See Tasulin yeaction
slow acung, 63~65

value of vanous mnc:m.ra-
tions, table of, 6!
Tatermttent chnd:cluon. 165
Touma, artenal, i logy of

lntrlvmvul glucue, duning acute
esees, 137
In duabene coma, 153
m insubin reaction, 81
fodane for foot Yenons, 173
lr‘l:‘guhnly of mealumes, hazard

Tidands of Langerbans, insubn se-
creton by, 22

Jlm;zx:nmry Featmenons of, 118,
Incidence of diabetes smong, 4

Kidaey dusease complicatng dsa-
betes, 196
deaths from, 10
Kidneys:n normal metabolism, 146
Kosher diet, diabetc, 118, 121
sarople menus of, 119
Kusmaul respiration 1m acidoss,
148

dizbetic coma, 148, 152
relef of, 154

Lactosusaa, 48
ulands of, nsulin
Y,
Lanolin in earc of fect, 16
Lens opacities 10 diabetes, 188
c progaoss tn diabetes, 6

Lipodystrophy, 72

Liqud diet, dibetic, 137

Liver extract 1n treatment of new
nts, 195

Liver, funston of, in diabetic aci-
dosts, 147

Longevity, 1nfluence of, on mor
budity of duabetes,

Lunches in diabetic dicts, bedume,

132

box, 135
for children, 209
sample menus of, 211
smdmormng, 136

Massopuemazin o dubetcs, 239
In chuldren, 219

Maltosc in unne, 4

Marganne, fat content of, 127

Markwick, 43

Mastage Ia prevenon of gangrene,

169
aternal death rate, effect of
Insulin on, 226
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Measured diabetic diets, 113
sample of, 114
equivalents of foods, table of, 117
of frmts, carbohydrate in,
table of, 120
Meat, fatn, 124
substitutes for, 121
Mcdia, artenal, i pathology of
artenosclerosi, 16
Mellitursa, nondaabetic, 48
Menus, diabetic, 131
Mercupurin in treatment of edema,
197

Mercurochrome for foot lesions, 173
Metabolism of carbohydrate, cffect
of ofection upon, 19
of fat, and carbohydrate, 146
1 diabete acdosts, 146
itermediary products of, 147
physiology of acxd-basc balance
of blood 1n, 145
Milk, calcum n, 115
componton of, 123
duning pregnancy, 232
1n bedtime Junches, 133
n children’s lunches, 211
necessary 1n dhabetic drets, 115
phosphorus 1, 115
Munera! oil, composition of, 127
1n care of feet, 169
sn talad dressings, 132

nullfying  fat soluble wita-
nuns, 132
Minkowsks 23
Manekeberg s disease, 161
Morbidity of diabetes, factors

ncreanng, 1-5

Nezpte, hypodermc, 70
steriization of, 91
Nephntis complicating  diabetes,
196

treatment of, 196
Neuntis  compheating  diabetes,
193-196

causes of, 193
symptoms of, 194
treatment of, 194
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Newborn of diabstic women, 236

Nicotine, use of, 130 Sec also
Tobacco

Normal detary requirements 106-
108

Numbness complicating ciabetes,
194

Nuts, food values of, table of, 127

Osearry 1n diabetes, predispossnon
to, 15-1;
reducton of, 139
resuling  from emotonal cx.
penicnce, 20
Ouls, composition of, 127
Ohve ol in eare of feet, 169
1n drabetic diets, 127
Onset of diabetes, in the aged, 243
in youth, 242
symptoms, of, 33
Opie, 22
Oral hygicne, 191
Orange Juice, 1n msulin reacton,
81

substitution of ice cream for,
138

Overwerght 1n diabetes, reduction
of, 139’ Sce alsa Obessty

PANCREATITIS as cause of diabetes,

21
Parenteral admumstration of gl
cose, duning acute il
neases, 137
1n crabetic coma, 153
1n 1nsulin reaction, 81
Paresthesias 1n neunts comphcate
ing chabetes, 194
Pathology of diabetes, 22-26
Patient, tnstruction of See under
Tnstructing patient
Peanut butter 1 bedtime Junches,

133
Pentoruna, 48
Penpheral neunts, 193
symptors of, 194
treatment of, 194
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#H of blood in normal metabo
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Pregnancy and dnbda lactosuna
followmang
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Pregnandiol test for hormonal
imbalance 1 pregnancy 228
Prednculin diets, 103-106
Prescnption_ of diabetic doets, 109
11 13
of insubin_ rationale of 66
Prevention of shabetes 26 30
of d abeuc coma 155
of gangrene 166 175
{nstructing patient n 17¢
of pngwits 191
of mrubn reacuon T4

Planing of diet f of
patentin 142

Pork as source of thlamine 124
l’onpsundnll blood sugar levet 37
18]

Potatoes cooking of 122

Pregoancy and dllbtle:‘ 226-237
aboruon fo spontancous due

ta hormonal imbalance, 226

anemias in 232
calcum requirements 232
caloric requicements 232
ccsarean scenon in 235
dehv;ry and care of infant,

dietin 231 234
sample of 233
edema 233
:lym-u” na & goificance of
formonat imbalance in 226
227

indications of
testy for 228

techmique of jnjection

fnsulin requirement i 234

patient n 96 100
Progeitin 1n pregnancy 226
tubstituton dosage n def’
¢ ency of 229
Prognons in diabetes 6
in 1nsubn reaction 82
Prolan test for homwnal mhalance
in pregnancy
Prostheses for lmpulm 180
Protamune 7 nc insulin 63
adminstration of 68
bedume lunches neeessary
wih 132
cost of 94
crystalline msulin wath, 68
cumulative effect of 64
dosage  1nd catomy
changen 143
effective duravonof 63
1n chuldren 2
iutal dose of 66
muxed dosc of 68
prescription. ratonale of 66
vathdrawal from vial 64
92 93

for

Prowin 4 etary Tequ rements fa
children s chabetic diet,
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conserrative dubetic diets
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nephnts compl cating dia
betes 196
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Pseudodwarfism, diabetic, 206

Pulsaon, !lg‘mﬁcanu: of, in artenal
occlusion, 1

Pyelonephnm cumphcaung dia-
betes, 10

Pylon, walking, for amputees, 179
instrucung patient 1n use of,
181

Pyorthea complcating diahetes,
191

Race as factor in morbidity of dia~
betes, 4
Reaction, 1osulin, 7482 Sce also
Intubin reaction
Recipes, diabenc, 131
Reduang diets, diabetic, 139
Rehabihtation, economic consider-
atons i, 28
of amputecs, 180
of diabeuc cluldren, 219-225
Religious dietary Jaws, 118, 121
Renal failure in diabetie coma, 153
glycosuna, 47
Resistance to mgulin, 73
Respiration, Kugsmaul, in diabetic
coma, 148, 152
relief of, 154
Rest penods, 174
Restaurant meals for diabetics, 133
Retinal hemorrhage, 186
‘prognasis 1n, 187
Jesions 1n diaberes, 185
Retiitis probferans, 187
Rolly, bread, 122

SACCHARIN, 128
Salt, as dentifnce, 192
1 foot bath, 168
restrcted use of, 1n edema of

Y, 233
1 reduaing cheaty, 139
Salted meat, 124
Saltines, in bedtume lunches, 133
substituted for bread, 123
Schafer, 22
Sea food, fat content of, 124
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Sex, as factor 1n morhidity, 2
hormones, imbalance of,
pregnancy, 226
in diabetic pseudodwarfism,
tment of, 206
msuln See  fasulin

Shoes, proper fitting of, 171
Skin softerung agents m care of
fect, 169
Secto-cconomie considerations in
iabetes, 239245
Sodium bicarbonate, as dentifice,
192

for sweetenung tart foods, 129
of blood displaced 10 diabetic
acidoss, 148
Soft duet, diabetic, 138
Softenng agents for skun, 169
“Special * diabetie foads, 127, 131~

143
diets, diabenc, 137-140
Starch, absorption rate of, 133
Sterilization of equipment, 91
Stlbestrol 1 pregnancy, tubsutu
tion therapy, cost of, 230
dosage of, 229
technique of injection,
230

Stuntng of growth in chuldren, 206
Sucrose 1n urine, 4
Sugar, for prevention and treat-
‘ment of msulin reaction, 80
1 blood, 36-41 See alio Bload,

1n unne, 46-50
Benedict test for, 44 See also
Beneduet test
diagnosuc value of, 46
nondiabetic, 47-49
Sweet:nmg agents, saccharn, 128
bxc:ubona(e. for tart
food.l
Symptoms, uf d:abctcg, 33-35
of drabetic coma, 151, 152
ifferentiated from insulin
reachon, 158
of msulin reacuon, 79
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Synages, insulin, 63
for self admmstration, 88-91
sterllization of,

Tea, 131
Teeth, and gums, care ef, 192
extracton of, 1n pogivias, 193
Liquid dict for, 137
Test, Beneduct, for sugar 1 unne,
4446

imstructing patient 1, 50-54
setsfor patient's use In, 57
for hormonal fmbalance, 1n preg-

ncy, 228
ghucoss tolerance, 38
in children, 201
techmque of, 40
Thrombons complicating diabetes,
163
Tinghng in neunus, 194
“Tobaceo, use of, 1n diabetes, 130
in taxe amblyopia, 131
“Toenals, care of, 170
Tolcuncc test, glucose, 3841
tuldren, 201

‘Toxemua In pregnancy, 227
Trauma, as cause of iabetes, 18
a3 preapitating factor in gan-
grene, 167
Treatment of dabene toma, 152-
155

alkalies In, 154
Insulin in, 153

tion, 71

Unozawetanr In diabetcs, 109
Unerda tascuts, 1
Urine, acid bodies In, 146
duacene scid In, o e o, 143
exanunaton of, 4
sugar i, Pt e for, 44
instruenng patient in, 50
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Unine, sugar 1n, Benedict tet for,
scts for patent’s use, 57
in children, 215
10 pregnancy, 2
tests for hwrmm'ul imbzlznte in
pregoancy, 228

Vascurar complications of dra«
betes, 161
deaths from, 9
use of tobaceo 1n, 131
Vegetables, carbohydrate percent-
2gem, 121
Visual disturbances, complicating
chuabetes, 185-189
symptom of msulin reacton,
7

use of tobacco in, 131
Vitamuns, diabetic requircments,
108

fataotuble, nullificd by tuneral
al,

in gingrats, 191

in neunts, 193, 195

1n pregnancy, 232

supplementary, 115

Watxio after amputation, 181
Wateraaluble ntamuas, defioeney

115

\Vnghtd diabetc diets, 11, 113

sample

cquivalents of oon, e of, 116

Weght, ideal, for diabeucs, 109,
155

reducing dicts, diabetie, 139
White's sule for chuldren'’s diabetc
diets, 204
Wills, 43
Working capacity of diabetics, 241

Youwo, 24
Youth, onsct of diabetes in, 242









