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TOREWORD

During the German occupation n the years 1940—1945 the Dutch nation has
pone through expericnces which Liefore that tune were completely unhnown to it
One of these experiences was the sertous famime, which especully afilicted the po
pulation in the western aren of the country dunng the last months of the occnpation

In this book the seriousness of the famme has been fully deseribed However
the report on the fumine 13 not the mmn objeet of this pubhication The greatest
attention 1s pud to the description of the way 1 which the victims of the fammne
were helped and to the expeniences with this work

Of course the fight against the famine consisted 1n the first place m supplying
Iarge quantities of food In case of semous famuine thng help 1s not sufftcient The
patients 1n an adsaneed stage of starvation must be helped m o particular way,
cither polichmiealls or also chnieally m serious eases

Fortunateh as early as m January 1915 tho imhiative was taken m the, at
that time, recently hberated southern part of our country to nssist the victims
of the fammc mn the northern part immediately after the hiberation

Tor that purpose an miportant action was prepired, which 13 umque 1n history
The Umted hingdom, The Umited States and Canada took part m this action
together with the Netherlands Prominent experts from these countries were leading
the action The highest allied authorities cooperated 1 procuring the equpment
for this organisation

The whole action was undertahen m such a way that the experiences of value
from a seientific point of view could be stated exactly

This report and the additional appendices relite ,an extenso” the way m
which tlns work was performed A chowce collection of scientific data has been
gothered 1n them This 18 of importance, because the conditions m the field of
nutrition mn this world are not vet so satisfactory, that & sertous famine needs
never be feared mn future although we hope that international collaboration will
succeed sn preventing another famine If 1t should prove necessary to assist on a
large scale vietims of & famme 1t will be possible to make a good use of the data
mentioned m this report

In publishing this hook the Netherlands Government performs a duty of
gratitude towards all those who took part m the relief action and particularly
towards all those who compiled 1t Our thoughts are directed primanly to the
mternational , triumvirate” which took care of the final redaction and so greatly
contributed to the success of the rehef action

8ir Jack Drummonp, who belonged to those who took the mitivtive for the
action aq 13 mentioned 1n the book and who 1n this function of chairman of the pre-
paratory commuttee rendered mvaluable services before and during the relief action,

Lt Col H R Sanpsteap who as head of the Health section of the SHAE P
mission to the Netherlands contributed so much to the recovery of the health of
the population of our country and who was a great support of the relief action,

Dr G C L Burcer, who although always having been concerned m the
preparation of the action, was only at the last moment eharged with the management
of 1t and nevertheless accomphshed lus duty m the most perfect way

The Mimster of Social Affarrs
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1 INTRODUCTION

When the work desenbed m this Report was drawing to a close, a meeting
was comened at the Hague on June 30th 1045, to discuss what should be done
to put on record the mmportant obseryations made during the mvestigations The
meeting confirmed a tentative proposal, previousls made  that the compilation of
& Report should be entrusted to an Fditorial Committee

The composition of this Committee was
Netherlands Dr G € E Burarr (Chairman),
U S A and Cinada Lt Col H R SuNDsrFan,
Great Britam Sic T C DruMvonp

Ongmally the British representative was Professor H F Hivswonri, but
owing to his 1liness 1t was necessary to appomnt another Sir Jack Drusvorp
agreed to serve in Ins place

The meeting approved a plan on which the Report should be based and invited
certamn eperts to contribute or to supervise the preparation of each section With
optimisin 1t was antieipated  that twelve months would sufico for completion of
the Report

It was not foreseen at that time how serously the preparation of the material
for publication would be delayed by the dispersal of those who were concerned,
by most of them being obliged to give time and attention preferentially to other
work 1n the post war period and by the very mass of data that needed careful
examumnation

It was not until the spring of 1947 that the work had progressed sufficientls
to justify calling the Editorial Committee together, to consider the first draft of
the manuscripts At the invitation of the Director General of Public Health for
the Netherlands the Commuttee met at the Hague on May 17th for this purpose
DrJ F LovuTrr, of the British Medical Research Counail, and Dr J Boxk of Leiden
University Hospatal attended this meeting and assisted the Commuttee n preparing
the final draft of the Report Thus help was mvaluable

Even after an mterval of two years the collection of data was incomplete
Dr Rocrats myestigations of the pathologieal anatomy 1n starvation were still
m progress so with reluctance the Commuttee agreed to leave out this partienlarly
nteresting section of the laboratory work Dr pF Jong has, however, dealt with
some of the findings

The Editorial Committee had to consider, when 1t met on May 1947, whether
1t was adviable to bring together material from separate reports and attempt to
present from 1t a composite picture of the results obtaned from the mvestigation
or whether to mclude each of the individusl reports more or less as they stood,
even 1f this course led to a certamn amount of overlapping and duphcation

The latter alternative was thought to be preferablo and was adopted It was
also thought desirable to edit the Report as a whole, so that 1t would be to a larze
extent o statement of facts

It did not appear to the Commuttee prudent to retain discussions of resulty
or theoretical considerations that might not meet with the approval of all wha
had been concerned with the actual ivestigations
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vet none of the experts whe were consulted could say with assurance how such
a famine should be met It was o grave challenge to social conscience and human
responstbility & responsilnhty, which the Allied Governments aceepted carly
the war

The Tditonal Commuttee would hike to place on record how magnificent was
the spint that enthused tho ¢, who cooperated . helping to relieve the starving
and under nounshed people of the Western Netherlinds It 13 ensy to tahe for
granted that effective and smooth cooperation m so vital and humane a mission
follows as & matter of course But many hundreds of mdividuals were concerned
and all werc working at agh pressure in an atmosphere of tension and of strun
In spite of the conditions and the many formidable difficulties that had to be
overeome, so often by crude and hasty improvisation, cooperition btween all who
took part mn this achieyement was smooth and happy

To acknowledee by name all who asaisted i this lnstorie event 13 impossible

In Chapter VIIT 1s gnen o long hist of mdivduals whose valuable help in
one way or another made this report possible

Those who also helped but who are not mentioned by name, descrve no less
the grateful thanhs of all who shared or who benefited by theirr willing service in
the cuse of humamty

The Hague May 3lst 1947

The Editorial Commattee
G ¢ E BURGER
J C DRUMMOND
H R SANDSTEAD
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11 TOOD AND HEALLH IN WFSTERN NLTHERLANDS
BLIORE LIBORATION

A DFTIRIOI ATION OF TOOD SITUATION 1)

Before the war the dicts of the people of the Netherlands ensured a relatrvely
rood level of nutntion However the Netherlands were Jargely dependent upon
mported food and foodstuffs, cven to feed livestoch for prosiding foods of hugh
biologieal value (sce table 1)

TABLE 1
~ Iross tons yearly figures, or annual averages
Imports 1936—40 Production | Txports 1039
1930—"40 |
Cervals | 1715000 I 1201000 i -~
Oilercds 808 000 31 000 —
Oilenhes 39 000 -
O1l and fats for human con
sumption 208 000 —
Butter i 109 000 (1039) 56 000
Chore 121 000 52 000
Ak 5412 000 —
Milkproducts | 161 000 181 000
Veat (carcass) 411 000 42000
Eggs (million) 2450 1375
i

Importation of food ceased immediately after the German occupation n
NMay 1940 but the reserve stocks had largely been consumed following the outbreak
of hostihities in August 1939 After occupymg the Netherlands the Germans pro
ceeded to requsition large quantities of food for their forces and also exported large
quantities to Germany Betieen May 1940 and September 1944, produce from about
60 9, of the Dutch arable land was exported by the Germans after September 1944
the mituation was obscure, but 1t 1s thought, that there was contmued withdrawal
of food by the enemy

The adjustment to wartime conditions mvolved the ‘ breahing up” of much
pasture land and the slaughter of large numbers of pigs and poultry By 1943 the
area under potatoes had mcreased from 130 000 hectares (1939) to 210 000 hectares
and that devoted to growing rapesced from 3 000 to 50 000 hectares Agricultural
production was hampered by decreasing supplies of fertihizer, particularly phosphates,
and by mcreasing shortage of labor and farm machmery As n result the yield of
cereals was reduced from 2 514 kg per hectare in 1940 to 1449 kg in 1945 The
corresponding dechne 1n production of potatoes and sugarbeet was 21 859 to 15 044 hg
p:r hectare Dairy production decreased as pasture land was used for ecultivation
of crops

) Much information 1n this section has been taken from the report by Dr M J L Dots
and D I A M va~ Azcarv, Millbank Memorial und Quaterly 1948 Vol XXIV, no 4 P 319
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An Offwce for the prepavation of the Food Supply in Time of War bad been
established by the Government in 1937, so the basis of o rationing system was
ready when hostlities broke out. Rationmg of sugar sas introduced in October 1930
and m June 1940 rationing was extended to mnclude most of the chief foodstufts
{bread, rice, butter, ment, eggs ete.). Potatoes were rationed after Aprid 1941; whole
mulk in August of that year and shimmed milk in September 1942,

FIGS 13 show the tetal amounts of protem, fat and carboliydrates distnbuted dunng the
whole war, ’

FIG ). Course of the ratiomung wn average quarterly figures of the Joodstuffs distributed to
persons with & normal P of feod, exp 1w the g of calories by means
of protein, fats and carbo hydrates, supphed to the western parts of the Netherlands durng
the years 1941 up to 1945 inclusive

Destred norms accordmng to De N v, Epxensy and Prof Dr B. C P. Javsev (Journst
nutntzon 1—15 QOct. *28)

Desired norms

3000 . 01  Carbo-bydrates

2800 g Fats

2600 [J71 Proten (everything expressed ln calorles)
2400 _] % Totaf number of cafories

2200

20004

1500 T T {
1600.] o '
1400 " i

| 200-M ' !

1000 =53 o :

dn—— o '
800 = L.
B Y
800 - - L.
— * - a r
4005 . ) e
. - ."_ ) e -
200 . W
T Tl T e e T ) o ) I [ [
a1 g4z 1 w43 1 1944 945

Denved from data supphed by the Board of Agriculture, Fishery and Food supply
Tnrectorate of the Foad supply Section Statisties



The rationing scheme was a diffcrential one, based on the estimated requirements
of the population groups, 1e workers, children, expectant and nursing mothers cte
The rationing was supplemented by a communal kitehen orguusation Imtially,
coupons were surrendered for meals at these establishments but, Iater workers and
schoolclildren were able to eat meals from the Jatchens without surrendering
coupons The kitehen system however, depended on the activity of local authoritses

FIG 2 Courso of the ratioming in average quarterly Higures of the foodstuffs distmbuted to
perwons of 4 to 14 vears of age mclusive, expressed 1n the quantities of ealories by means of

protem, fats and carbo hydrates, supplied to the western parts of the Netherlands during the
yeaes 1941 up to 15 wmclwave

Deaired norms aceording to Dr N v Erwrrry and Prof De B C P Janerw (Journal
Nutrition 1-—~13 Oct '19)

[Im] Carbo-hydrates
=

I3  Protein {everything expressed in calorles)

% Tota) number of calories
Desired norms

2200_]WT -

ool e

1800

1600
1300
1200

1000.]
800_}

600
400

L L

o fmre] 1 {2 | 1 {7 [orfoe] 1 [0 (T (o jmi
1941 1 1942 1 1943 1 1964 1 1945

Derived from data supplied by tho Board of Agniculture ¥ishery and ¥ood supply
Dircetorate of the Food supply Section Statisties




The rationing system worked r bly well until September [944 when the grave
situation provohed by the railway strihe changed the whole picture Prior to this
the levels of calories and nutments provided by the rations of the various groups
of the population did not show wide vanations There were oceasional disturbances,
as, for example, in May 1943, when the Germans witheld the butter ration for four
weeks 1 retahation for strikes that followed the deportation of former members of
the Dutch armed forces as prisoners of war

Notwithstanding the favourable calome supply, there was a considerable
change m the composition of diets, the proportion of carbohydrates in the food
nsing Of the 3 423 000 calonies supplted per head by means of the food distribution
during the years 1940 until May 1945 about 12 9%, was supplied by protem (4 %, bewng
of anumal ongin) about 19 %, by fat and about 69 % by carbohydrates

FIG 3 Course of the g of the distributed foodst mn average quarterly figures to
children of 0—3 years old, expressed in the quantities of calories by means of protem, fats and
carbo hydrates, supphed to the western parts of the Netherlands durmng the years 1941 up
to 1945 nclusne

Desired norms according to Dr N v Erxerey and Prof Dr B C P Jasen (Joums!

29)
mﬂ] Carbo hydrates
Total number of colories
Denved from data supphed by the Board of Agrculture Fishery and Food supplv

.,

Desired norms
1200

10Q0.

800
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TARLYF 2 v
TOTAL AMOLNTY OF FOOD CONSTNMID

Period May -
1040--1045 Normal Decrease
he kg kg
Protemn 100 (10 ammal) | 200 (70 ammil) | 100 {40 amimal)
Fat ~2 3] 81
Carbohv drate \ ~0n 825 37

Supplementmg the rations clandestmely tended to merease the quantity of
carbohydrates, extra fat and protem, espeaally ammal protein, being very difficult
to acqmre

The extent to which people could supplement the rations vared a great deal
with conditions It was much smaller 1m the towns than elsewhere and the poorer
and elderly people could not benefit o great deal The general meture until
September 1044, as reflected by the calorie equivalence of the rations, 13 shown
miig 4and 5

1

e e e N e + anig
to Sqg '

c i . ! v
rulway strihe and all Duteh railwaymen stopped work (see BB C Messtige on
page 28 I11a) T'ollowing the German embargo, prohibiting the transport of all food
from the northern aud eastern production areas to Western Holland that was
imposed as a retaliation, a very grate situition was created The embargo was not
rcheved, m osprte of repeated appeals from Duatch authortties, such as the letter
from the Dutch medical profession (see Appendix No 2), until November 8th,
when limited movement by water transport was authorised by the Germans

Before much could be done, cold weather made movement by water almost impos.
stble and the foodsituation continued to deterorate Stocks were raprdly depleted, in
spite of a most careful distribution Sugarbeets wers rationed and 1n some towns
even tulip bulbs People went out as best they could from the towns into the
country siden search of food afew potatoes orsugarbeets (Fig6) Anything that conld
be eaten was sought after Before long, the cold of the winter and the declinmg
strength of the people made the search for food increasngly difficult Many died
from exhaustion by the roadside The old, particularly, suffered badly

The Dutch Minister of Tood supply urged the Government in London, directly
after the attach near Arnhent m September 1944 and many times later, to send
relief In January 1945 some food was sent by the Swedish Red Cross and from
Switzerland Each person 1 the large towns was able to get abont 400 grams of
bread and 123 grams of butter a week from these supplies But mn spite of this
wilcome help from neutral countries, the calorie equivalence of the people’s food
tontinued to fall It became no longer possible to give workers larger rations than
those of the ordinary person, but, by means of emergency ration book a differen. ol
rationing of the age groups was maitained, m an effort to protect, as far as
practicable, infants, joung children and expectant and nursing women How
muserable the situation became ean be seen from fig 7, which gives the total calores,

o
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FIG 7 Total number of caforses lusive of d 1tems) daily duatabuted
Wi
Netherlond  weekly sverage Red Crosws dwstrbubtions and SH A %: F mpphe;nmc;‘:;:?
3 September 194415 July 1945
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mcluding all Red Cross Supplies ™ N :

the different year groups are seen .

about the difficalty 1a feeding chul . N *

the il'ood situation shows the overall picture n the Netherlands durmg Workl War 1)

table 3)

TApLE 3

Pre war years 1000000 eals per year

1040 consumption was 900 000
1941 885 000
1942 622 000
1943 622000 .,
1044 510 000
1945 568 000

The consumption for 1945 showed shight improvement resulting from hberation
m Moy 1945 The same data analysed m quarterly persods are shown mn fig 8

This curve shows that rittoning worked reasonably well until towards the end
of 1944 Notwithstanding the help from the Red Cross the calorie value of the
official rations had fallen to 400 o day mn the larger Western aities by Apnl 1048

1t 15 not easy to estimate the vitammn content of the food durmg the period
1940—3ay 1945 The data arc very uncertamn The followmng figures are onh
approximate and refer primaridy to the ofhieral rations

For titamin 4 the dmbhy amount per head went down from 1900 I U m 1940
to 000 m 1941, 400 1 1042, 350 w 1943 and 300 m 1944 to 150 m the furst half
of 1945 The amount of carotene was estimated as being between 2000 and 3000 umts
{expressed as iitamune A)
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The percentage of atammm 2 m the food was very small and provitamun D must
al 0 have been prewent only in small quantities To children, pregnant women
and some other eategories such as tubercular subjects cod liver otl, vitarun D,
m tablets or for imjection were supplied on the whole 1n small gquantities Adults
hid not recerne supplements

Vitamun By was compwratively well supplied by the rations durmg the yjears
beforc the crisis of 1944—1945 Up to that time the diet supplied at least 1 mg
duly and often 12 mg In the first four and  half months of 1945 the intake
dropped to about 05 mg per day

JThe amount of Riboflatin followed the same course 1n 1940 and 1941 1t was
about 15 mg daily 1n 1942 1643 and 1944 shghtly above 1 mg and i the last
months of oceupation only 03 mg daily

There was fur amount of nicotinte acid i the food supplied by the rations
from 1940 to the end of 1944 the daily amount lay between 12 and 15 mg In the
lattcr months of occupation dunng 1945 1t amounted to only about 5 mg daly
Bread of long extraction flour played a big part m mamtaimng 2 satisfactory intake
of B vitamins until the scale of rations was drastieally redueed

The quantity pyndoxmne about 15—2 mg daily was sufficient dunng the
rewrs 1040104, This was not the case n the bad months of 1045

The supply of folic actd was probably suflicient Whether tlis was also the
casc for eholine 1s questionablc the supply of pantothenic acid was probabls sufficient

The suppls of cifamin € 1n the rations mneluding vegetables was fairly large
except 1n the epring Vitamin € in tables form was obtamnable Beeause high
extraction flour was used for mahing bread the percentage of vifamin E was probably
higher than before the war Thus also had a favourable influence upon the utilisation
of vitamin A As nerther the percentage of tocopherol in many foods nor the need
of this substance for man 18 hnown we need not further go nto this question

The need for rlamin K denved from the food 15 unhnown Probably in most
cases the mtestinal flora are able to provide the quantity requred independentls
of the food However the food supplied by the rations contamned considerable
quantities of this vitamin
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The percentage of mmerals 1n the rations was sufficient on the whole, at least
as far as calctum and wrom were concerned The percentage of calcium was hept
at a good level by the addition of 4 %, calciumcarbonate to the flour during the
pertod November 1942 to the end of 1044 After this 1t was low during some months
For the percentage of wron a similar measure was unnecessary The percentage of
salt 1 the food was fairly normal on the whole, except for the last 4 months when
there was a serious shortage of salt

Notwithstanding the low vitamun levels i the food, especally 1 1945, few
chnical cases of specific vitamin defictencies were seen (see clmmcal assessment
chapter Vl,c)

On April 20th, the last ration of & kilogram of potatoes and 400 grams of bread
was distributed There was no more food for distribution The first dropping of
food supphes by R AT amrcraft were made on May 1st, but because of the difficulty
of collection and distribution some 10 days elapsed before 1t could be handed out
to the people The most difficult week was the week of the official surrender when
many persons had no food during the festivities of freedom Later the stochs that
were moved m from the East became available and the situation steadily 1mproved

B DETERIORATION OF HEALTH IN THE WINTER 19441045

Until September 1944 the general health of the population was relatively
good, although latterly there were signs that 1t was tending to detemorate (sce
Pulse Commuttee Work 1n chapter VI, a) For example, the body weight decreased
the tuberculosis morbidity mcreased and the appearance of the people was generally
less robust

A serious deterioration of health, however, began after September 1944
especially in the Western Netherlands

The Pulse Commuttee gives few data that reflect the grave deterioration that
set 1n soon after rations were drastically cut in the late autumn of 1944 On the
other hand there 1s a mass of evidence to show, how rapird and how serious was
the decline in physical conditton and physical vigour as the winter progressed

Falt of bodyweight was progressive and rapid All the characteristic signs of
calone deficiency appeared undue fatigne on moderate exercise, feelng cold mental
Listl apathy, ob with thoughts of food etc (see chapter VI, ¢} In
the beginming men especially were affected

It 18 easy to write now that each person got 400 calortes a day In practice 1t
was quite another thing Each Thursday there was published the list of the coupon
numbers that were valid for the next weeks food One planned to divide that
food over the week The ordmary person however, often consumed i two or three
days all that was given for the whole week Consequently there was an enforced
fast for 4 days until the next rations were avalable This serously aggravated
the mtuation People sought food everywhere m the streets and the surrounding
countryside Anything edible was piched up mn this way and they were lucky who
found a potato or two or a handful of greens

In January 1945 the first cases of hunger oedema appeared and were admitted
to the hospitals Soon the numbers multiphed Little relief could be offered these
patients Even mn the hosmtals there was httle food The nurses and physicians
worked day and mght without supplementary rations Their menu for example
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was one shice of bread and one cup of ten substitute for breakfast, two potatoes,
a hitle it of segetables and <ome watery sauce for lunch one or two shees of
tread with a cup of coffce substitute and a plate of soup for dmner This sonp was
frequentls made with sugarbeets by the Communal hatchen Tor hospital patients
however there was a hittle more food available <o something could be done for them

In Tebruars however, so many cwme complumng of starvation, that the
hospitals could not admut them all In scveral towns starvation hospitals were
established With the mid of the underground forees schools were transferred into
hospitals complete with beds blankets, sheets and other necessanes Food too,
was brought in by the underground forces In spite of all these efforts enough beds
could not be made nvalable The patrents admitted wero treated until they were
able to walk and then were discharged In many enses this remission was only
temporary  There was alwavs a wating list of patients waiting for adimssion and
many of these were those who liad been previously treated

In addition considertble help was given through polychnies Those who had
lost 259, of their normal bodvweight recenned supplementary rations At the
beginning of 1945 this amounted to 400 g of bread 500 g beana per day and some
milk, when it was avalable Later on ths supplement reduced to 400 g of bread
alone and 1t was onlv ginven when the deereise of weight was as great as 35 9,
or 40 °, too many people had reached the level of —25 9%,

There was another means of providing supplementary calories During the
early days of occupation an Interchurch Orgamsation (I B ) was formed It gave
mvaluable aid to all victims of the occupation The Th B collected food from
every possible source food sent to the Western Netherlands by mdmiduals I ing
n other provinees food colleeted from the better off families supplies from farmers
The organusation was without official status and therefore trusted by the population
The Tk B made possible the provision of warm meals about 600 calories, to these
who were 1n dire need At first meals were supphed on the r it of
schoolmasters clergymen nurses and others later when no one could get extra
food without & physien 8 certificate they were especially helpful to the poly climes
From a report by the late Dr Torw (Rotterdam) 13 quoted

The nutritional conditions became so serious during the last few months of
occupation that distribution of extra food by the normal distribution organisation
to patients, who were 25 %, (later 33 %) underweight was authonised on approval
of the controlling physicians As a result of the enormous nunibers of patients, the
cases could only be helped after a considerable lapse of time (2—3% weeks) with
much dissatisfaction in consequence of this 1 a number of cases the special ad
came too late Tins mduced me (Dr Touw) to take over the work of the controlling
physicrans of the Muniapahty 1n co operation with alle the assistants and some
family doctors The purpose of this Medical Committee was to try, tospeed up
the supply of extra food to the starving patients 1lis attempt was succesful The
food position however wasdetenorating, coupons now and then could not be honoured
Circumstances rapidly changed after liberation

; In view of the large numbers of starving peoplo these poly climes for starvation
patients were set up m several towns Here (xaminations were made using the
» sacratama’ formula (see chapter VI, a) the waghts were taken and the patients
mspected for ocdema Lhe unme was examined to differentiato lhunger oedema
from the frcquently occuring nephinitis Then necessitous patients received a coupon
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The relatiy e inerease i mortality for the years 1940 —1044 1« shown i table 4

TABLY 4 RTTATINF INCTEASF IN FERCENTS OF THi 1930 MORTALITY
1930 1944
General mortahty 14 )y,
General mortality (without war Vietuna) LR
Infant mortality 16 22
Tuberculoss mortality o B8

The greatest misc m mortality, however took place i the winter 1944—45 m
Western Holland This 15 shown i figures 11, 12 and 13

FIG 11 Mortality at The Hague from Junuary 2 up to Apel 14th 10435 melusn e ay compared
with the same period i 1943
N\umber of deaths per week fram 3 Tanuars up to 14 Apnt mdusne (absolute numt ers)
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FIG 12 Mortalty wn Amsterdam from Jamuary 1st up to M 5
compared with the corresponding period mn 1944) P 10 Nasch 10th 1045 iclune, o

FIG 13 Mortahty at The Hague from January up te September 1945
with the corresponding period i 1944 TP to Seprember mlusive, as compared

640, Fig 12 Fig 13
1o
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In these figures, the middle and lower components (11 and =) ave compris
of cases, where the cause of death was registered under diagnoses other than starvatio
The mddle graup (I[]} represents the merease of this mortality over that of 19
Sines starvation will have had an edverse nfluence on the course of a numb
of discases, 1t will have contributed to the lugher mortahty from these diseas:

The general mortahty m four aities 53 gnenn table 5

TANLE § NUMBER OF DEATAS IN 4 CITIES Y WPSTERN HOLLARD

' Number of death
Number of deathsin per 1000 inhabitar
tho first 6 months of | 1AH1e MOttAlty | uptated ag me
tality i one yed

Ty Population

| 1039 | 1944 1045} 1039 | 1944 | 1943 I 1939 ’ 1944 } 194
|

Amstordum | s0000 | 355 | 1093 | 9735 | w00 | 1202] 206,3] o2 | 11s | e

Rotterdam | 640000 | 2616 | 3260 | 7827 | loo | 12¢6] 2002] 85 [ 107 | %59

The Hague 20000 | 2410 | 3040 | 643 | 100 | 123,5] 267,0] .7 | 130 | 237

Utrecht | Ymoso | 776 | 1112 | 200 | 1oo | 1432 2661] 03 | 130 | 243

b
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From these frgures of 13 seen that mortality had risen aboie the general morta
Nty of the year 1840 (27 %lpg) (Sec also chapter IN Dr Bavwne)
The tughest mortality observed 1n one week m 1045 was (table 6)

TADLF 6
Week of higheat
City montality Vortality
Amcterdam 201— g2 429,
Rotterd um 123183 41 %5,
The Hague 192252 30 9y




HI PREPARATION FOR RELIEF
A ORGANISATION OF ALLIED RELIEF

This Section deals with the organisation, functions and plans of the Puble
Health Branch of the Netherlands Military Admnistration (N M A ) and the Pabhe
Health Branch of the Supreme Headquarters Allied Expeditionary Force (S H A EP )
Mossion to the Netherlands in so far as they were concerned i providing rehef
for the starving people of the Western Netherlands °

Inthefall of 1943 medical officers of the Dutch Government who were 1n exile
were mcorporated mto the Netherlands Military Admumstration, for the purpose
of forming a Public Health Section The Public Health Branch of the SH AEF
Mission to the Netherlands was set up in March of 1944 These two groups were
formed m order to make the necessarv preparations m the field of public health
and medieal services for ewvilian refief and to relieve the military authorities of
avihan commtments Both of these groups arrived m the Southern Netherlands
m September 1944 and established headquarters at Eindhoven, where plans for
the rehef of enemy occupred Netherlands were made m close collaboration with
the cvihan health authonties

A directive from the Public Health Branch of the Supreme Headquarters G 5
wssued early in 1945 made the health officer of each Allied Mission directly responsible
for reporting the nutritional status of the civaban population This directive mndicated
the form to be followed 1 making up these reports and 1t also contamed suggestions
for conducting surveys

In the early days, after Eindhoven and Nymegen were lhiberated, 1t was
confidently cxpected that the Allied Armies would sweep on to the North Sez

On September 17th, 1944, the heroic arr borne attach on Arnhem was launched
as the spearhead of a drive that, 1t was hoped, would carry the Alhed advance across
the Neder Rhune On the same day, Professor GERBRaANDY, Prime Mmuster ofsthe
Netherlands Government Exiled in London anthomsed an appeal through the
Brtish Broadeasting Corporation to the Dutch people to hamper the moyements
of the enemy by a railway strike Almost every home in occupied Holland had
1ts hidden wireless receiver, by which the following historic message came to the

eople
F p,,After having recerved mstructions from Headquarters mn the Netherlands
and after careful consideration, the Government considers it the night time to give
their orders for a general strike to Railway personnel, to prevent hostile trafic
and troop concentrations as much as possible 1n connection with military actisities
Just started m Holland

The Government reahses the serious resp bility 1t 18 but after
careful deration of the cir , the decision to give thig orderis of such
military 1mportance, that 1t can no longer be postponed

The Government bemg fully aware of the difficnlties this order will cav
lets the way 1t 1s executed to your tact and wishes jou all, faithful and bt
countrymen, the strength to fulfill this action to the best of your alility’

The whole hearted response of the Dutch radway services paralysed !
mavements over the whole occuped country

Unfortunately, the great attach at Arnhem was a herorwc failure which |
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to & temporary but scrious cheek to the Allied advance Meanwlile the Rerchs
hommissar SF1se InQrart nformed the Dutch Secretary General of the Ministry
of Agniculture and Director General of Food Supplies that a famine would be bound
to follon 1f the railwavs were not freely operated agmn The Dutch gallantly held
their ground and =a faced the embargo on the movement of food from the northern
and eastern occupied areas that Sris INQUART threatened to and did 1 fact
mpose as 4 retahation

Irom that moment the situation i the West rapudly deterorated there bemng
but small stochs of staple foods

In December 1944 Dr C van pry Brre Director General of Public Health
of the \etherlands brought to the attention of his Government m London the
ver grave consequences of food shortage that would affect the people of the occupred
territory, 1f hberation did not come before the spring of 1945 He was asked by
the Prime Vlimister Professor GFRERANDY to make o report on the subject and
did g0 on December 21th

The first reports that the nutntional state of the people mn the Weat and
Northwest Netherlinds was becommg desperate, began to filter through the Allied
lines m Tanuary 1945 These reports varied wath the informant and in some instances
were obviously exaggerated Nevertheless an analysis of a sterdily mereisng
number of rcports coming i from many sources gave defimte indications that
there was urgent need to prepare large scale speeial rehef measure

On January 16th and 17th meetings were held in Eindhoven with civihan
health authorities pubhe health sectionof SHAEF and NM A and three visiting
Allied nutntion experts Col VP SypensTRIcRER U S Public Health Service
Cal Patr Howr Chief Nutnitiomist Supreme Headquarters G & and S Jack
Drisvosp regarding the planning of appropiate relef for the starving people

Further talhs were held 1 London on the 27th and 30th of January when
Dr v p Berc Director General of Health of the Duteh Government was able
to diccuss the matter with Sir T Druamonnp and to get the views of Prof H P
HrvmswortH representing the British Medical Resetrch Council and of Dr ¢ Leacn
of the Rochefeller Ioundation who had had personal experience of stariation
conditions when a yr oner 1n Japanese hands m the I'ar East

These prelimmary discussions led to a meeting bemng called by SHAETF
Mission This way held at Brassels with Brigadier A pr L CazENOVE 1n the Chair
This confcrence was attended by semior Officers of SHAEF  21st Army Group
and N M Aand by a group of jublic heth and nutnition experts called 1n for
advice (see Appendix No 6)

The tvpes and quantities of foods that had been stockpiled for distribution
n the B, area (the Wstern Netherlinds) were reviewed in the hight of the summary
of mtelligence reports Another aspect of the problem had also to be carefully
considered It was thought not unlihely that the Germans would deliberatels flood
large areas of the West and thereby  preuptate a terrble catastrophe

The Conference reached the condusions that immediate steps should be taken
to organise speaal provision of foods and other matenials smtable for deling wath
seriously undernourished and starving, people It was also decrded to organme
with the co operation of the Duteh Red Cross speeinl mobile teams of doctors
and tramed personnel to handle the treatment of those suffermy from severe
starvation

29



t m ) “Mphagiseq t very htt) defint, U, S Anoyy, aboyy
the treat cases Cre fp, e mn il Provig,
Some eyq, Nce thag those Morthyy, cets of 01, oy}, Succesfypy.
treateq j, Intr, us dmxmstmt Predigeg, tmber of
Cases treq, has p e, or oth, the epyq Tag nos
Tegardeq Vinem,

Th o Agreed, ther, ore, Mmale 1 s bot of y
Were prov, d to }, rong e highg C\peren ed threy Monthy Itep
ISt asey Ptio hat ¥ seryg Y Starye, 1Vidng)e cannot
Swalloy, food, even qmgs I‘Iaternls for mtmvenous Hjection g admxmstratmn
Y Nasa] ¢ be shoulq, he, ’ V€ Provideq

it food 18 Very senousl,r

Teduceq, ;¢ noj absent, yp, such Patiengg 7, Would by Recessary tberefore, 10 proy,g,
Predigesteq Totemn foo S and Sinple substauccs Such g &lucose Accordmgl_}, ¢
Ommttee as ge; up wytp authonty 0 Superyg, the preparatxon of SUpplies of
Predigesioq Totem, both or mtmvenous and org) admmxstmtwn, Serum fop intra
a Vitamipng and g T 8pecia] d: thought ¢,

Tussels €rence oy, ther 1o held g4 Ndhoven, 4, ext gy
8t whieh Col ANDST, 3 URGER oy, th, utrityop s calleq by
2 Ly up, Conferreq With the Dy, Ad MMitteq 1
Under tho angh, VEEqgy, > Deputy o t Puble Healty
la € Specra} fee, S and fop Sanmsing ¢ 1 foeq wer
lard ey, Mmittee Met y 4y they 1
mm, dmtel} fter t}, Conf, nee, eeting, expy Were J, R Londoy
under tp, Pices o, Pr, rementg Montteq he Meq, Rescapen
Coung, 1, at which ge] but in pg he man actyr Dackipgy
of th, Tequy, Tials b " the Ay IStries of 00 PPy A prg, SCIption
of the Speeia] » ” ven on Page 38 Thig Specia] Provigon %88 grven the
4

A Apri gy, the Advxsory Commyye,, et offieerg OfSH4 EF Nethcrl'm(
st 14 ess

0

Accumulated Intelhgence Tepor; m the Oceuped area ganq st hap
evidence from Nethcrlanders %ho hag Tecent]y come through the lineg y; CT0 revipy of
tuat, N the |, towng was €Sperate Rationg for the
ordinary. COnsumery haq fallen to the Srave Staryg on Jeye} of aboyt 400 calorses
& day the Merdenee of hunger Oedemy Wag Tising sharpl‘}, adulty were ¢o0 Weak

to work, the, °re many Sudden deathg from cvhaust;o, m the Streets and poth
the deay}, Tate ang the mnfan, death rate ywery nlarmmgl.) Iugp People were eatige
any Ling of fooq th

could dequire, mcludmg tulip bulps

It wag T ly ¢ there m, 400 ggg of the DPopulation

of the Westem towng 1 urgent Need of Speerq] tare, of Whop 30 0gg Bught b in
the lagy Stages of starvatxon

The Dutep Teporteq that the,. Preparago,, of relier Measupeg as y o]} advanced

Fifey “one Mediey) Iecdmg teamg had been Tecruiteq Of these tucnt; five hag been

ttee consisted of Dy Vergey (Presxdent), Dr vy Bene-

2 (; h
Dr Burggy Dr I\!:lzr:n, Dr Stoorr



tramed for their speel work and the ramander were m course of trummg The
British reported that the manufacturers of the protemn hydrolysite had completed
i a remarhably short time the 400 special pachs with which to equip the medieal
fceding teums for treating 20 000 bad cases for 3 days Wore supplies were being
sot ready

Tht British al<o reported that intensive efforts had been made by the Minstry
of  ood, to abtam all avalable supphes of nulk (eanned or dried) 1n order to provide
the very Iarge quantity, that would be required, to feed cluldren and those whose
condition was not extreme

1s 1t was doubted whether the Duteh physicians of the towns to be libcrated
would be phisieally able to handle the grave emergency, arrangements were made
throuch the Netherlands Distret and 21st Army Group to bring m 100 British
and 200 Belgian setuor medical students 1f the need for them should arise A« events
proved 1t was not found necesary to call on these reserves

In order raprdly to assess the nutnitional situation on hberition, three nutrition
survey teams were assigned by Supreme Headquarters G 5 Public Health Branch,
tothe 8§ H A L' T Mwuon (Netherlands) These teams consisted of Wing Com
mander T T VMc Griary and Squadron Leader H D Braviov of the Royal
Cwnadian Arr Yorce Major M B Corirrrr ') Dr TrEDFrICK STARL and Captiun
Cint~ Frenen of the Surgeon General < Office of the U § Army and a third led
by Dr Huen Stveratr of the Oxford Nutrition Survey

The nutrition teams were sct up to mahe two hinds of apprasal one bemg
a rapid rurvey of the urban population to determine the number of people requirmg
speenal feeding and hospitahation and the other n more detailed study of the
nutritional picture on which to bace the man feeding plans

Asvery hittle was then hnown about the efficacy of treatment of severe starvation,
1t was thought prudent to hwe facilities for making appropriate laboratory studies
Accordmgly, a laboratory unit was organsed by DrJ BraTTie with the co operation
of the Scientific Staff of NV Organon Oss Dr Tausk, Scientific Director of that
orpanisation wallmgly put o laboratory and members of his staff at Dr Brarric s
disposal Preparation for scientific work was begun there 1n early Apnil 1945 Another
umt was abo propared with a view to establishing as soon as the Allied Advance
made it feasible a hospital Test ward where special cases could be trented and
studied This umt was put m charge of Dr 8 Gavama

Arrangements were then made for the Oxford Nutrition Survey s two mobile
laboratories to be shipped with the least possible delvy to Holland Unfortulately,
owing to shipping difficultics the laboratories did not arrrve until May 2ith, but
from May 8th Dr S1ncLAIR was able to assist in other survey work then n progress

At the end of Apnl the situation was s follows

1 The Mutritional 1duisory Comnultee was supervising the preparation of all
speaal feeding measures Its membership way
Lt Col 7 A I van pin Bewr N M A Public Health

Dr J Bearne Rojyal College of Surgeons

DrG ¢ T Buwkcer Deputy Inspector of Health (Nctherlwds)
Sir Jack Drumatonn (Presdont) British Vnstry of Tood

Dr € Lracn Rockefeller 1oundation

) Ma) CoutrrrE recalled ty SH AY ¥ Mun about May 10
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DrJ ¥ Lourir?l) British Medical Research Council
Lt Col H P SaNDSTEAD SHAEF Public Health G 5
Col V P SYDENSTRICRER U S Public Health Service

2 Supples of special and other foods had been prepared and were ready
at appropnate pomts behind the Allied lnes

3 The Adwisory Committee was standing by at Ellecom

4 Tifty one specally tramned feeding teums were standing by ready to move
mto action when called forward One advanced echelon was situated at Ellecom
with second and third echelons at Grave and at the base of Breda These feams
carried supphes of food for emergency treatment (see chapter IIT, b)

5 The SHAEF and RCATF Nutrition survey teams were ready to move
forward to make assessments of the situation 1n towns immediately after Liberation
While waiting to be called forward they made nutritional surveys m the newly
Iiberated area, e g at Velp and Arnhem

6 The Iaboratory group located at Oss was carrying out preparatory work
to simplfy their task when the advance began

The 1nter relation of the umts mdividuals 15 set out n table 7

In the plan devised for bringmg this organisation mnto action three phases
were foreseen

Phase 1 Reconnaissance As soon as possible after the Allied Forces advanced,
survey teams A and B of RCAF and SHAET would enter towns or villages
and rapidly make assessments of the nutritional situation If 1t called for special
treatment, units from the forward echelon of medical feeding teams would be called
forward, replacements would move up from the South Medical members of the
Advisory Commuttee would accompany the forward echelon of feeding teams

Phase 2 Infiltration A considerable area having been iberated, with a number
of feeding teams 1n action and the survey teams still advanemg with the spearhead,
a suitable location would be found at which to establish the expermmental test ward
Dr Gavama and Dr Bearrie would set up their umt and the H Q of the Advisory
Committee would also move from Ellecom to that place Laboratory work would
be done at Oss

Phase 3 Consolidation On completion of hberation, the testward would
move to a large town, if not already 1 one The Iaboratory would move there, if
the necessary facilities could be found The H Q would also be moved there
The survey teams would then begin therr more detailed investigations having
completed the rapid preliminary assessment of the nutritional picture

During the period of waiting for the Allied Army to advance, opportumties
arose for studymg the value of protemn hydrolysates m severe starvation A mental
stitution was uncovered at Warnsveld, near Zutphen vwhere many of the inmates
were found to be m a state of extreme emaciation from lack of food A nutrrtional
survey was made and cases were treated with protem hydrolysate orally and
mtravenously There was not time to make a thorough study before orders came
to the relief organisation to move to the West, but preliminary tnals, supemscd
by Dr ¥V P S1DENSTRICKER were encouraging

1) Dr Lourrr replaced Prof H P HDMsWORTH as representative of the Vedical Research
Council shen he had to rel h his hership of the Ce 1 Vatch because of illnest
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Dr H Wasrnk Captun Reermting truming equpment

Dr Conry Captam Taruson Seetion VIIT

Drh Vrroax Captam Tuon Directorate I'mergency Supply
Mrs T v Dun physierin

Drd Jacrrn phyvaoan

C \ Tu M Hoarztosenr dentalsurgeon Supply Officer

Nurse Gro$\HART Head Nurse

S Torwry Seeretary

In view of the neecssity of rendenng early md and of the greatly specrilised
medieal task the commander of N RN H  ngreed thet o great measure of
wdependence should be given to the Teeding Teams Only for matters of & generil
dicciplinary personal and finnenl nature was Section \III to be consulted

The preparation and trumng, of the teams were based on the iden, that mpatient
treatineant would be with protein hvdrolssate feeding It was realised however,
that this chmeal treatment wonld not provide a complete solution for the problem
of treating serously starved people and that while a few days speciibsed chmeal
treatment nught be hife saving, provision had to be made to supply the convalescents
with light i t<tible dicts for o eonswderable time Morcover if the estimate of
10 °; scriousdy starved people 1 ¢ 400 000 persons was only approumately correct,
steps had to be taken to treat thost eases not se ere enough for admission to hospatal

The following. plins werc made

I Climeal tnal of protemn hydrolvsate
a m mfnts
b n adults

11 The provision of supplies recognwsed foods for combating famme 1 ¢ nounshing
hght digestible foods (milh farinaceous foods ete )

111 The prosivon of speeinl foods for mfants and children

Although an approximate number of starved people to be dealt with, was
known no reliable mformation could be obtamed from the intelligence services
ahout the complete ehmieal and ¢prdemiologieal picture Thus there was donbt as
to relatine numbers of mfants children aged ete to be treated and as to the
tipes of canditions to bic trested

A prelimunary chimeal trial of protem hydrolysate in nfants was made 1 the
hospitals at Lindhoven and Tilburg by Drs Stoorr and heyzer The results were
discouraping, Preparations were therefore made for the Feeding Teams to carry
extra supphes of suitable babyfoods wiuch were ordered from the Commission of
Fmergeney Supply (Appendix Mo 7)

Another prehminary elimcal trial but 1in adults was made by Prof Sipen
STRICRER Drs ScnoonHOVFN VAN BOURDFN and Gavraa at Wamnsveld The results
ndicated

T that 15 was unjustifisble to provide Teeding Teams only with hydrolysate
an ntolerance of hydrolyrate by some patients had to be conudered

1T that for seientific reasons several different methods of treatment should be
compared only thus could the value of hydrolvsate be assessed

35



The hydrolysate umts comprised the follow g
«  Intravenous treatment (for the treatment of four persong)

5 % Hjydrolysate Solution 10 X 1 pmt bottles
Dried serum or plasma 5 bottles
10 % glucose solution m pyrogen free water 5 (16 Oz size)
Intravenous giving sets 4
Glucose vitamm mixture 875 grammes
Instruction Sheets
Record Cards 12
& Oral treatment (for trentment of 16 persons)
Protemn hydrolysates 24 kilos
Glucose ¥ itammn Misture 10
Household Malk Powder 00
Bottles (transfusion type) 4
Gastnie drip giving sets 4
Instruction Sheets 2
Record Cards 24
5 nals 4
Adhestve Tape 1 roll

25 grammes Scoops

Lubricant 1 carton

The composition of the Glucose ¥1tammn Mixture used in both the oral and
intravenous treatments was as follows

Citrie Aaid 15  grammes
Vitamm B I (Aneurine) 13 3 milligrammes
B 2 (Riboflyvine) 133
Nicotinamide 1333
Yatamn C (Ascorbie Acid) 3333 R
Glucose sufficient to make 1 kg of Mixture

The Citric Aaid was added both as a flavouring agent and as a protection for
the vitanuns

Larly m Apel 1045 the first umts of both oral and mtravenous hydrolysates
were on therr way to Holland by air and mcreasing numbers soon after Fig 14
and 15 show the umt case and its contents

D SHAFF AND 2IST ARMY FOOD SUPPLY PLANS

In planming for the feeding of the W estern Netherlands 4 2 mullion population
the groups were gwded by the recommindation of the Inter Alhcd Post War
Requrements Bureau

In 1943 there had been set up in London the Inter Alhied Post War Regwre
ments Bureau charged with the task of estimatmg the needs of Western Duropean
countries for food and other materials when hiberated Representatives of Alhed
Governments temporanly m Fngland assisted to reach decsions at these mmportant
discusstons One Commuttee under the churmanship of Dr Penrose of the US
State Departement and vice chawman Ste Jack Druvonp Muustry of Food
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« nadered nutritional requirements Therr furst report made clear recommendations
regarding the level of ealeries and essential nutrients that should be provided by
the ford 1 vanous circumetances Wihalst clearls definmg the requirements for
good nutrtion the Commuttec had to have regard to the ymmense supply and
transy ort diffieultics that would imevitallv arse during an invasion of Weatern
Furop 1 the pro ecution of a hard campugn Thes tharefore put forward a sub
optimal Jevel of food suppv based on an estimated per capifa allowanee of 2000
calorics 4 day This lovel of nutntion was regarded by the Commuttee of cxperts
as suflicient to disped fear of di ase and unrest provided 1t was not muntaned
for a long period W ithout supplementation 1t would not provide for hard physieal
work Yormidable supphy and trang ort difficulties immediately before and during
the mvavion of Turope precluded the implementation of the Nutrtion Committee
reccommendations that a calorie levdd higher than 2000 per head per day should
Ve adojted as soon as practicable Accordingly a large proportion of the Civil
Affars food planning was based on the 2000 calore level

Although this report s coneerned mamly with the medieal and nutritional
rihief of the Western Netherlands reference should be made to the work of those
groups re~ponsble for the importation and distubution of foodstuffs These clude
the Yood and Agzneulture and Transport Sections of the SH AL E Miswon 21st
Army Group the Netherlands Distriet and the Netherlands Mihitary Adminstration
Other groups that contributed much n the wav of speeal foods, meluding dried
milk and mfnts food were the Red Cross Organisation and the Queen Withelmina
Tund

How wcll the Tood and \griculture groups attamed their goal 15 illustrated
1y the following

Requiraments estimated © * Lo TN - AT
actual dddiveries for this pen
Thisisal oaflustrated by the
{see chapter V¢) In no less than two weeks the goal of 2000 calories had been
reached

Duteh reports taken from  Slag om B 2 show that 141 636 183 hg of foods
were stochpilcd 1n depots of Southern Nctherlands for this emergency Distribution
'{f these supplies was cflceted through thurteen (13) eenters as shown i Appendix

o 1)

Trom the T astern agricultural provinces considerable quantities of fresh milk
and potatoes were transported but (aict amounts of these commodities are not
known In eddition Rehief teums from ths area transported 51000 hg potatoes
8700 Lg potato flour 75 000 <104 35 000 hg flour 110 600 lowses of bread 12000 L,
pul es and 36 000 kg of other foods

From a report of Major J F Tineiy (Food and Agriculture section of
SHALY Aission) on the food resources v the Western Netherlands are quoted
the following, data

1 Grain (wheat and ) Produced 1n this regron during 1944 approximately
8 % of the total Netherlands production Sufficent to last until the end of T'ebruary
1945 at the ration seake of 11 Zfmanfw!l Some addittond! was maported from nearly
1rovinces

2 Potatoes  Produced mn this reton during 1944 approumatcly 5 ¢4 of the
total Netherlands production sufficient to last until the cnd of Diecmber 1944 at
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the ration scale of 2 hg/man/wh This supplemented with indetermmabl
of sugar beets and tulip bulbs wble quantitie

3 Other Vegetables Adequate amounts m October 1944 decreased marhedi,
during the winter and were exhausted by Aprl 1945 New crops were beginning
to arrive in May and June 1945

4. Bects and Pulses Produced m this region during 1944 spproxmately
17 9, of the total Netherlands sugar beets production, and 33 %, of the total Pulses
production Sufficient pulses to last until the end of February 1945 at the ratwon
scale 125 gm/man/wk Some also imported from nearly provinces

5 Meal Produced mn this region during 1944 approximately 20 %, of the
total Netherlands production Sufficient to supply 40—50 gm/manfwk from October
1644 to Apnl 1945

6 3k Produced in this region durmg 1944 approximately 22 % of the
total Netherlands production Sufficient during the winter months, to supply about
1 Liter/man/wk Small, but indefimte quantities of canned dry milk were available

7 Fats (amma) and vegatable) Produced 1n thus region during 1944 approx
mately 20 % of the total Netherlands production Sufficient to sapply about 70
gr/manjwh 1n October 1944 and considerably less through the winter

E NUTRITION SURVEY PLANS

1 Introduction and Purpose

‘With the maturation of plans for the final hiberation of the Western Netherlands
1t seemed emmently necessary to provide for the securing of rapid and reasonably
accurate evaluation of the state of nutrition of the population and for the assessment
of local food supplies as soon as towns were hberated Such information would be
essential to the conduct of the rehef program of the Alled Command It was con
templated that the Nutrition Survey teams should enter the occupied areas with
the Civil Affars Detachments and immediately proceed with rapid clinmical and
dictary surveys, so that mformation could be furmshed to supply officers not Iater
than 24 hours followmg the liberation of a town
Tt also was planned, that when the large cities were reached, there should be
rapid preliminary surveys to assess the mmmediate needs of those commumbics
Later much more comprehensive and detailed studies of the populations and the
dietaries were projected It was hoped that various Iaborators -examinstions could
be carrred out on a small but statistically adequate fraction of the populations
groups subjected to physical examination
Tt was expected that several purposes would be served by the Nutrition Survey
teams
1  To determme the immediate nceds of the liberated populations for emergency
food supplies and medical care

2 To ascertam the requirements for Medieal Feeding Teams

3 To advise the Alled Authortties regarding the kinds and quantities of foodstuft~
requred 1mmediately and over the period of rehabilitation

4 To conduct chcal and laboratory investigations on the effects of long contmued
underfeeding on large groups of people
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»  To advice and support the Dutch Health and TFood Authorities

6 To attempt to perfect methods of chnieal and dietars surveys toward mereasing
therr uscfulness m future population studies

Under the exigeneies of field work 1t proved impractical to attempt laboratory
v estigntions 1 connection with rapid sursevs W hen detuled surveys were erned
out 1n the great erties of the Western Netherlands much systematie biochemieal
investiyition was done The other projected funetions of the Survey teams were
performed 1n a measure which exceeded expectations

2 Vetlods

The evaluition of the nutntional status of an mdividual or of a group of
mdividunls 1= & dificult tash and one that 13 fraught with many uncertamties
When one 13 dealing with groups of mndniduals particularly large groups as in
% ety or scction of a country  there 15 the added problem of sampling procedure
Neuvertheless 1t 15 possible to evaluate m a relative mensure nutribional stetus
and to use this as a rational index for & more intelligent selection and distribution
of nutritional therapy or food distribution

In general there are 4 methods available for the evaluation of nutntionl status
These are as follows
Dictary or food histories
Chrueil examinations
Laboratory methods
Response to appropnate therapy

[ EN

In any type of & nutmtional evaluntion whether it be of a single mdividual
or of a large population arca all of these 4 methods are generally used and in
these studies of the \etherlands they have all been used But there are vanations
m these 4 general methods depending upon local circumstances and the availible
help Thus diet Instories may vary from carefully weighed food intakes for eich
meal to yearly food msentories of a country divided by the total population They
may be carried out over only a 1 day period or for scveral days longer They may
be done by trying to find out what people have eaten or by ashing them to Leep
o, record of what they do eat m the course of the next few days The euigencies of
the local situation generally determine what method of obtmming diet or food
histories will be used

Once o diet hustory 13 obtained there comes the tash of evaluating the foods
n terms of speeific nutrients For this tables of food composition are used Tt 13
known that a great variety of factors affect the nutrient content of foods the
genetic background of the sced soil and chimatic conditions time of harvesting
methods of processing and the ultimate preparation of the food for consumption
However when diet histories are carried out over a period of time and on & number
of individupls many of these variable fuctors cancel out and one obtuns datr that
arc reasonably reproducible

As will be mentioned latcr under both the rapid and the mam survey reports
o number of different approaches to the problem of the diet history were nsed 1n
these studies The food composition data to calculate the dtet histortes were tahen
from weighted averages of the best available data from Duteh F gl h and Amencan
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m these Dutch survevs many arcas were surveyed on repeated oceasions and hence
1t was possible to have a measure of responsc to feeding In general 1t may be sad
that response of the amliulatory ervilian population to feeding was prompt and
favourable lor example ealonic intakes approuimating 1000 cilories a day werc
common 1n many Dutch aties during the second week of May 194 and chineal
«gns of malnutrition were lngh A month later caloric ntal ¢ had doubled ani
climieal siens of malnutrition were few The detatl of such feedings will be found
m a comymson of the rajid smvevs of Rotterdam Dedft Utrecht and Leiden
with the man studics of these regions which were conducted at a Inter time

3 Plan of operations

A nutnitional =urs oy team  dependimg upon the personnel avatlable 13 composed
of from 4 to 8 or more per<ons In the studies dealt with n ths report the teams
usually consisted of the following one phyaician trained 1n assesang the chimenl
~igns and svmptoms of nutritional deficiencey  one nutntionst truned in obtunng,
and mterpreting dictary histories one biochemist with the necessary equipment
to obtun and analyze blood and urine samples an nterpreter and usually one
or morc drivers

Such a survev team would arrive m the commumnty to be studied early 1n
the morning After a mecting with the Burgomaster or other governing autherity
the team would separate for a vanable period of time from 2 hours to 2 days depending
upon the time allotted for the survey while the climician contacted an outstanding
1 hysicran m the community and obtained general information of nutritional mterest
and made arringements for the selection and examination of the population sample
VMeanwhile the nutrionsst met with the food distribution and rationing offieals and
ol tamed general dietary and food suppls information and the biochemist rranged
the equpment 1n the selected examination location and made such arringements
as were necessany to pernut rapid and efficient processing of the patients through
the chnie Usually the remainder of the early pertod was spent in a study of in
stitutional patients in asylums hospitals and orphanages

Upon completion of these early assignments the team would reassemble at
the chosen place and time to conduct the examination of the selected population
~ample Whenever possible at least three adjacent rooms were chosen so that the
patients moved rapudly from height and weight measurements to the physical
exarmmation and then on to the laboratory and dietary history phases of the clnie
In general 1t was possible to examme from 100 to 150 jersons 1n an afternoon or
approximately 250 persons per day when detailed survey s were conducted Laboratory
studies were made on 25 to 50 percent of the total number ¢xamined and dretary
hi tories were obtamed from approximatelv 10 pereent

Detatled aperational procedures both for raprd and main surveys are presented
m Aypendix Mo 14 and the specific operational plan for each general survey 1
mncluded 1n the respective survey report

43






i

-

i
1
L
i

TEIIV Y

FIG 16 German delegates armung for mecting at Wagentngen on
Apnil 30th 1945 (sce page +§)

11G 17 Comvoy conveying four mcmbers of Medical Advisory Committeo
waiting at the road bloch 1n no mans land to puss inte the German lLines
on the mormng of knday, May 4th
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th speend mi «on and were i traetel to propare to prss through the Germar
lne at Phenen on the Wacemnien—T treelit road between the hours of 0900—
1106 on Prilay, Max 4th

Delnved 24 hours by transjort dflicddtie the convoy with the fous
memters of the Ped Cros Micon witt dispateh niders, pussed through the
German lines under white flars ¢ v th m g of YMay 5th with German accom
pwnving offiers and proeeedod ty Bithy n where di cussions with Dr Baxvina
were held

Metnwhile on Mav Jst drojym of supplies of food by low flying aireraft
halbegun and also & start hal 1er made woth moving across the German lines
at Phencn arge stoche of food tha had teen pid d by the roadade in that viemity
during the cossation of fightinz 1t marl o the period of discussions with the
Cermans These food stochs were 1 11+ mt Brtish lorries by Duteh labour on
the Albed mide of the hine anl were t1en moved down the Utreeht road under
Cerman control

The specinl misaion made ripri e tigation of conditions i the Hague,
Amsterdam and Rottordam con ultin. the leading health authorities 1 each aty
and reached the deasion to ol m mednitedy for permussion to bring 1n eleven
feeding teams Returming to Hibvorsum to communicate their request to General
DrMessn they found thas German Giieer and sentor members of lus staff 1n no
fit state for further discus ions { ipitulation was imminent The following day,
guriey teams A and B moved forward to establish temporary H Q at Bilthoven
Thev at once went mto action m mal my, rapd nutntional surveys Dr Bureer
also armved at Bithoven and loamn, what the situation was called forward
cleven feeding teams from I fickom The test ward umt and Isboratory were soon
established at the Zudwal Hospital Hague

R N\UTRITION SURVFIS OLTSIDE WESTERN NETHLRLANDS

During Iate Warch and early 1n Apnil the Survey teams made rapid and super
ficial surs(ys in the provinces of Groningen Overyssel and Eastern Celderland,
under the dircetion of Dr 53 DFNSTRICRER to test out operational procedures mn
the field During this phase mcthods were standardized and observations were

calibrated  There were no real food problems m these areas at that tsme From
April 15 when Arnliem was hberated untd Apnl 36 rapid surveys were made in
fourteen communities (Appendin No  16)

Detuiled accounts of chinieal and liboratory mvestigations m two groups of
feverely mainourshed patients a group of Todt workers and mmates of an msano
anlum arc mven i the rame appendix  Poultry produce and vegetables were
avalable 1n abundance and the inhabitants were healthy in nppearince Certun
speeal problems did exist 1n view of the fact that there had been many Todt camps
n the Tegion wheremn Duteh asthians were forced to work on German fortifications
The conditions in the camp at Rees were sud to be particelurly bad The men,
who had survived their experience mn the camp had been removed about a month
hiefore and had been distributed i hospitals throu hout this ares All of the men
Temaining m the varous hospitals were examined They were mn surpresingls bad
conditton when one considers that they had been captured m Nosumnber and
December and were m the Todt camps for only a peniod of three to four months
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Questioning and exammation revealed that i1t was maltreatment, poer living
conditions and disease rather than uncomphieated lack of food, that were responstble
for therr condition They had been billeted during the exceptionnally severe winter
mn sheds with roofs but no walls and most of them suffered frost bite There had
been no samitary facihties and diarrhea had become an almost umversal complamt
They had been supphed with a ration contaimng 1500—1800 calores, but the
Germans had refused to provide any food to those who could not work so that
those, who became mcapacitated from any cause, deteriorated rapidly Lven after
four weeks mn hospital, these men showed evidence of severe cachexia, brought
about for the most part by the diarrhea which they experienced Cultures of the
stools had not been posaible for some months, due to lack of laboratory facilities
but m the early states of the epidemic a few cultures had been positive of Shiga
dysentery Difficulty was bemng experienced in the hospitals, who were treating
these men because of the lach of variety of food and supplies to treat their diarrhea
Additional foods and medications were, however, made available as soon as possible
Average weight of 106 of these men ranging in age from 16—46 years and mostly
1n the 20—36 years range was 54,5 kg

In the province of Gelderland ramd one day surveys were made m Arnhem
Velp, Ede, Zutphen, Barneveld, Harderwyk, Apeldoorn, Lunteren, Nykerk, Nunspeet
and Epe (see Appendix No 16) These surveys were performed immediately after
the towns had been liberated, whenever possible on the same day The surveys
consisted of a physical e; tion and dietary questioming through a Netherlands
medical student, of approximately 150 persons from the street In addition, inter
views with the ration controller provided information on food intake, and exammation
of the occupants of all mstitutions m the area revealed many spectal problems
Generally, the difficulties in this arew were due to severe overcrowding The entire
population of the cities Arnhem, Qosterbeek, Rhenen, Wageningen and Bennekom
had been forced to evacuate m September 1944 followmg the Allied arr borne
mvasion, and most of the people had moved mto small towns nearby In addition
there had been a considerable number of evacuces from the Western Netherlands,
when the food supphes had begun to fail i that region As a result many of these
cities and towns contamed over twice their normal population Food supples would
have been adequate to meet the requrements of the usual number of people but
were not sufficient to mamtamn the greatly mecreased population Food intake varied
widely The legal ration of 500 to 1000 calories represented one third to one balf
of the total food intake The remander depended on the ability of the individual
to obtam food from extra legal sources Since this required travel to the farms,
the young and middle aged, to whom such activities were possible, fared much
hetter than the elderly people Also there was a varation mn the food available
various districts In the region near the IJsselmeer, the population enjoy ed the
produce of an excellent agricultural area and a fishmg mdustry, and were much
betteroff than people m the southern part of the Province In no arean Gelderland
had the factors of overcrowding and resulting food scarcity prevailed for longer
than six months and tery few physical signs resulted The majonity of the people
were thin but famme ocdema was seen very rarely and only in elderly people
Children were somewhat retarded m therr development but spectfic evidences of
vitamin or other nutntional deficiency were not encountered in the genernl
population Certam specific problems were found among the occupants of mstitutions
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1nasvlums and homes for the aged, only the legal ration was asmilable Deaths from
starvation had been reported and oceastonal eases of famme oedema were found

The sitwahion an Gelderland has been such that the anhalitants have been un
comfortably hungry becawse of lack of food but, with the excephon of occasional cases
cxrshing wnder specral crrcwmstanecs httle or no permanent damage has been done the
population as a resull of the food shortage
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for scvere starvation and hunger oedems in the wards of the hospitals Before
long press reports had bronght the pieture into furer perspective and the world
hnew the truth of the starvation and sufferings of the peoplo of the Western
Netherlands towns

B TATID NUTRITION SUEVEYS IN THE WFSTFRN N\FTHFRLANDS

Dunng the first five davs of May activities of survey teams A and B were
stopped beeause of the antieipated eapitulation of the German Army and the move
mto the Western Netherlainds

On VMay 7th after the German eapitulation the survey groups proceeded into
the Western Nctherlind: wath the first Alled troops

Setting up headquartcr<in Bilthos en just outside of Utrecht the groups continued
their rapud Furvevs an the Western Area Such surveys were performed m Utrecht,
Rotterdam, Hilversum Haarlem Alhmaar < Gravenzande, Maasslws Viaardingen
Dondrechit Amersfoort and Ddft (Appendin No 17) In these preliminary surveys
m large etres there was no attempt made to evaluate representative groups of
the population Instead o peor aren of the eits was chosen on the advice of the
Burgomnster and Director of Public Health and people on the streets i this aren
were examined and questionad concerming food mtake In addition certun of the
mstitutions particularh those traxting famine eases were visited and an attempt
was made 1 ¢ach aty surveved to viat a number of homes 1n the poor districts
to obtun some umpressions of the number of individuals who were 1l at home

The techmque emploved was simple and more or less simular to that used m
the preliminart survevs outside the B, aret The Inspector of Health n a city
wasmterviewed and requested to desinate the area or areas in wlich exammations
are to he conducted He was also requested to furmish nurses, interpreters and
clerhs to assist m examuning, prtunts and recording observations The dietist of
the team mterviewed the local Jood Admmistrator and secured the legal ration
alottments during the current rtioming period  After necessary arrangements had
been completed, the eximining room was set up 1n a health centre, school or office
m the selected nrev and nurses brought wn puople from the mewghbourkood usually
from the passing crouds Age s weight and heyrht were recorded and rapud
mspection made for the common signs of underfeeding and malnutrition A dietary
history, qualitatue and quintitative covenng the last 24 hours was secured fram
every 5th person exammed It was possible to exammne 150—200 persons o dwy
and to secure a dietary history on 30 to 40 After completing the ‘ chnie ’, visits
tothe city’shospitals were made to ascertain the number of patients under treatment
for severe starvation

Conditions 1n these poor arcas of the cilies of the Western Netherlands were 1ery
different from those prevaching 1 Gelderland No fat people were seen and most of the
subjretg were described as thin tery thin and occasionally emaciated Famine oedema
vas common In the city of Rotterdam among 156 people examined wn a poor area
on May 9, 27 °, shoued bnlateral dependent ordema with no obrious cause other than
lacl of food The cvidences of specific vitamn defrciency hoverer occured rarely and
no sirgle case of acute rickets, scurry or pellagra was noted 1he population was none
the less 1n dare straris and required more food quickly In addiion there were thousands
of people ulio required the specral facilitics of the Medical Feeding Teams Results
of the investigations of these raprd surteys are summarised in Chapter VI, b
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On the other hand among the helpers sthill imbued with a “ iberation neurosts *

there waea blvzing enthusiem: a desire for deeds and action In spite of the prevalmg
< tress at took =ome time before there was n rapprochement between these two
mental states

Whereas m fome places an enormions amount of work was quickly dene with
growt enermy In wisibly ezhausted authonties and physieians there were other
localities where even the accommodation of the teams cansed difficulties In such
c1es the teams had to be “ disposed of  as vacnum cleaners are disposed of 1n an
almost catisfied markct and that o spnte of an urgent need of assistance, deaths
from «tarvation and of many suffering from hunger oedema

The expernenee pamed i this relief work brings into prominence the vital
mportance of recogmang the effcct of pyycholagical reactions, hoth on the part
of the <ufferers and of those whe brmg md Much preeious time will be raved, if there
are elear mstructions regarding the relationslap between the two

The location of the teama tonk place according to the scheme in Appendix
No 18

It soon appeared that the sitnation ehinteal and epidemuological, was quite
different from what had been expeeted as will be explained further m paragraph 2
Sufficient to sy, that m addition to giving hospital treatment, we had above 2ll
toinstitnte out patient aid by which a,array ation of the situation conld be prevented

Here it was of mmportanc to co ordinate the existing orgamisations to the
gmatest possible extent In thas connection the excellent work of the IK B and
1R O, the Inter Chureh Orginistion should be mentioned

Happly the general phisical condition of the doctors was fastly different
from what had becn expeeted It had been thougt that they would be physically
and mentally exhausted and so unable to play an mmportant part in the rehabilitation
of their patients In fact 1t we~ found that though the doctors had suffered, they
were able to and did play an enotmous part n the relief work  Valuable scientific
data had been colleeted by them before the liberation and they were able to continue
this exeellent work after rehief came and so advise the incommg Feeding Teams

The avalable fnodstuffs were distributed according to the scheme given below

Amsterdam 20 °, Haarlem 89
The Haguc 15 z', Schiedam ‘ 6%
Rotterdam 200, Lexden 6%
Utrecht 10°, Derdrecht 59
Delit 59, Hilversum 59,

Inthelarger matics where several teams were at work, 1t appeared to be necessary
for ¢o ordination to designate a local director With great readmness local chniciany
offered to undertake this task aided by a leader of the Feeding Teams The Directors
of the local Public Health services also cooperated 1 a most helpful manner

2 The vork of the teams
Ansoon as the teams had settled down m the towns ta which they were directed,
they started work The chimeal and epidemiological picture of starvation i the

B2 area appcared however quite different from w hat had been foreseen Therefore
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The Haguo 2°0
Delft

1°0
Dordree! t (Just started) 5
Sehyndam 80
Yiaard ngen 50
Utreeht Ly
Zert 10
Thhversum -0
Bassum ‘30
New cnses almtted 1n Tosp tal 400
Domiejlary visite 3000
Polselinic exarminations " 0no

The figures in tlis tible are certanly lower than they actually should be,
n particular the number of the domialary visits was not exactly recorded

More detaled records are available about patients treated m hospitals These
data are assembled m table @ Irom these figures one ean derive the number of

TABLY &  DFTAILR A1OUT 770 INIOOR PATIENTS TRFATED IN HOSPITALS IN MAY—JIUNT 1045

’ Time of Died Hydrolyeate | Cases with

Ape group ! \umber treatment o treatment oc lema.

{nverage) ° LA LA

81 and < | Male |1 316 (16 6) | 11 (579)| 6 (316){ 10 (>°6)
Fomale -0 437 218) | 6 (30) 14 (70) 15 (70)
“1—50 | Male -6 1662 ¢°06) | 12 (158) | 46 (603) | 63 (697
Female 03 | 1913 ("06) | 20 (215) | 55 (891)| 57 (813)
61—10 | Male 6 96 (234) | 31 (8L | 67 (578)| 80 (68 gy
Temalo 01 1740 (191) | 13 (154) | 68 (637) | 40 (439)
"1—60 | Male 88 1003 (222) | 14 (159)| 55 (875) | 40 (4035)
Femilo 1 790 (185} | & (95) [ 24 (B71)| 17 (405)
41—750 | Malo 4 G0 (105 | 8 (70)| 20 (425 | 21 (447)
Femalo 29 456 (164} | 3 (104) | 19 (855) | 13 (448)
3140 | Male 1 0. (@08) | 1 (O] 7 (636)] 4 (366)
Female 2g 435 (181) [ ¢+ (67| 15 (625 | 9 (3735)

21—30 | Male 12 25 198){ 1 (83)| 6 (500)| 2 (187
Femalo 5 168 {210) | — {(—) 1 (200)| 4 (500)

11—0 | \ala 12 233 (194) | 1 (83)| 1 (83| & (417
Yemale 18 3L (19| — (—) 9 (500) 3 (167

1—10 | Male 16 286 (17 9) 1 (63 5 (313 1 (83
Fomale 18 106 (6| 1 68| 7 (889| 1 (56)

O—1 | Male 5 81 (172 2 W0 ) — (=) ) — (=)
Female 5 a gyl — = - == =)

Total 750 16243 (203) | 123 (164) | 418 (559) [ 375 (s00)
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TABLE 1) QUASTITIIS €F FOOD DISTRIBUTI D DY THI TEAMSIN THE FIRST FI'W WEFRS (REFC RF
SUFPLA THIOLCIL TR B SPFCIAL ORGANINATION WA 1NDFRTAKF V)

Rogs of <ugar 2,4
Baps of flour 180
Raps of aats 141
Cases of ment H
Boxes of opz powder s
Tackages of biscuts 17
Boxes of biseunts 237¢
Tins of b eutts 827
Casks of mikpowder 175
Caces of tinned milk "6y
Cases of conp »3
Baxes of pluense 166
Tine of ¢} ocolnte 271
Baga of riee 43
Bags of micefls 14
Bags of Falt 24
Rags of pr at 97

In addrtion to this unhnown quintitis of food wert distributed, which the
teams had scoured by their own means  through collections 1in the South from
private persons and from the Netherlinds Red Cross

Later on it was deerded i consultition with the food supply authornties and
the Th B, to distmbute to alt polydmic wnbulint patients during 6 weehs, one
btre of porridge to be caten at the distribution pomts contaning 1000 ealories per
Ltrc and n addition to thws 00 Cilores per day (mulh sugar biscwts, eggs) to
tahe home Home patints reeived an cquivilent of these quantities at home
{For details see Appendiy Nr 20)

The necesaity of tins food was among other things mferred from the experiences
with the chinieal patients who only hegan to feel fit when they got food mch m
calonies and protan It wis obvious that supplymg this group with nourishing
food might considerably contribute towards rarsing the resistance agamnst mfectious
diseases (tuberculows dveentcry diphthena)

Lxamples of the work of polychinics are found mn Appendix Nr 21

The teams worhed mght and day not only on medicul work but on anything
that could contribute towards alleviating, nced In several places asaistance was
rendered 1n unloading <lips 1 transportmg foodstuffs and such labours

4 In Patient Treatment

Hospital accommodation for scrious cases was generally spealang adequate
- T . ' 1 . O

accommodation could be and was utilised as emergency hospital accommodation
forthose seriously 1ll from stars ation, who could not be taken into the proper hospitals

In all other respeets the outlook was bad Fuel gas, electric current and even
m some cases water supply were laching and there was a serious shortage of nursing
stafi Moreover, both doctors and nurses inevitably were debnlitated by the effects
of the periad of food shortage Much had to be improvised at very short notice
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For example, an emergency kitchen, with field stoves, was erected on the haleons
of a ward at the Leiden Umversity hospital and put mto operation m less than
24 hours There was a call that had a good response for local 1olunteers and others
from the South, to remnforce the nursing staff The duration of the treatment of
mdoor patients appeared to be much longer than was expected In addition to
the medical indications the social mdication also played a very important part m
the decision to admit The need made admission mnto hospital very attractive for
these patients, this frequently caused difficulties m discharging patients Never
theless the hospital accommodation of one kind or another, proved to be sufficient
to deal with the flew of gravely il people

5  Demobilisation

Towards the middle of June 1t became obvious that the medical authorities
in the Western area were fully m control of the situation and that, therefore, the
time to demobilise the Medical Feeding Teams had come Demobilisation began
to operate on June 18th and was completed by July 1st

The 51 teams had origmally had a full complement of 800 persons, but bv
local recrmitment in the field at times of high pressure the number attained a maxtmum
of about 1000

Throughout a trymg and difficult time they worked unflinchingly and with
great enthusiasm and devotion What they achieved m those hard times 15 a fme
tribute to the spit that led them to volunteer for the task of bringmng rehef and
happmess to therr fellow countrymen whose lot had been so much harder than
their oym

Fortunately, no serious case of illness and no death occurred among the team
personuel throughout the time they were mobihsed

6  Duscussions and Cribicism

In discussing how the operations of the emergency feeding teams could have
operated more efficiently, 1818 well to point out two false assumptions which sertously
affected the early work
1 that patients i severe starvation states cannot swallow and digest smple
foods and
that fragmentary mtelligence, mostly from non medical sources, s of real
value 1n assessing a medioal sitnation

[

Fortunately the organization was sufficiently flexible to make rapd ad)ustments
Below are a few suggestions which may gmde those, whom are called upon m the
future to meet similar emergency feeding

1 When non military personnel are suddenly placed 1n a semi military status
great care must be exercised 1 definng authomties, channels of communieation
obligations and the nights of the individuals making up the group

2 The mam efforts of such emergency teams should be directed to polyehni®
activities leaving the major burden of climeal work to physicians wathin the ared
m so far they are physically fit to bear the burden
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In eremg ud three grougs will therefore nced be taken nto account
a  the normal  underfed population
{ tho e with 27 %, Tody wazht loss ambulant and  neaw  starvation,

e actual starvation 1 e ciehenin pronounced ocdemt and those with eom-
theations

3 In order to satifs the conditions above medieal feeding teams should
«na t of
a  medical sclection group
aa  polvchie proups
ab filld worl ers
{ medical distribution toums
¢ chmreal teams

Naturills the compostion of these teams will have to be quate different The
perconnel of these teams should consist of
et phyvsian nurse  assistant nurses and some clercal staff,
ab  physieran medicd <tudents male and female nurses Red Cross Staff and
soc1l worhers
b dieteticiins dictribution offils  cookery teachers kitchen servants,
¢ phiaenans soveral eortified nurses assistant nurses and admimstrator

Broadis outhined the tash of these teams should be arranged as follows
Groups aa and ab  Selcction and distmbution of the patients for groups b and ¢

frroup b Distribution of light digestible food both n a prepared (central
¥ g prep:

pornd. hitchen) and a packed state
Group ¢ Chnteal trentment of serious patients discharged patients are

transforred to group e and b for thewr after care

4 In the selection of the foodstuffs for relief, the following considerations
should be taken into account
a  the great frequency of stomach and intestnal disorders (achylia gastrica
diarrlioea} mahes 1& necessars b6 supply especially light digestible food,
b when hunger oedema 1s prevalent 1t 13 of importance that the quantity of
water supplied 15 not too great and that the diet supplied contans httle salt
¢ the food supplied must be rich in protem

5 ‘The psychological side of relief dcserves great attention Cooperation and
advice of experienced psychologists and psychatrists 15 advisable Effective carly
tducation and informtion on the object orgamsation and possibilities of relief may
lead to many lLives bemng savd

1t was a great privilege for the physicians and their asastants from the Southern
Provinees to be allowed to render assistance in one of the greatest reltef missions
ever carmed out With graet admiration they reeall the untining work of s
many physicians and co operators in the hunger stichen areas,who themselses

.
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were 1n a critical physical state, but, who, nevertheless threw themselves mto the
relief effort im & manner that 15 bevond pruse

D WORK OF THOL TEST WARD

As mentioned on page 31‘ the prel v pl 2 arrng t Tuded the
for . ° alled the Test Ward, which was to operate
m

ard  was to provide for a 40/50 bed
unit 4 physcans (neluding 1 pacdiatrician), 3 hevd nurses, 17 nurses, 5 soctal
workers, 1 dietitician 1 adminstrator, 1 cooh and 2 assistants These were all to
be Netherland personnel

The Research Laboratory Staff consisted of 3 seientific workers and 6 technictans
and was composed of both Brtish and Netherland personnel The latter were re
crmted mawmnly from the Research Laboratorses of NV Organon at Oss Thus section
was formed at Oss early n Apml 1945 with the valuable assistance of Dr Tausg
Diyrector of the Research Department and Dr Luxs, Chief of the Research Laboratory,
who with Dr J Brarrie supervised the traimng of the techmeal staff Thus was
completed by the end of Apmi

The onginal plan (see p  32) envisaged a period durnng which several of the
smaller eities, for example Utrecht, would be liberated before the large cities of
Western Holland It was oniginally intended that during this furst pertod the Test
Ward and Research Laboratory would assess the value of various methods of treat
ment The most smtable method could then be adopted as a routine by the other
feedmg teams, when they wers called up for operation The research umts would
then be free to proceed with the study of the starvation state and the early phases
of recovery

In fact, the surrender of the German forces on May the 7th opened up the
shole of Western Holland at once Thus all plns for systematic prelmmary studes
were ruled out The Test Ward and Laboratory Sectson moved mmmediately nto
the Hagne and were given words and laboratones in the Gemeente Zichenhur
{Mumicipal Hospital) The unit was faced with the immediate problem of deahng
with large numbers of starving people in urgent need of medicad care Critical control
of treatments at this stage was handicapped by the fact, the team s a whole fisd
never worhed together in chimical practice, and not all the staff had had expersence
m the mmnuhiae of rontine of a metabolism ward Moreover the Laboratory Section
although 1t had brought 1 supples of compressed coal gas and butane was prevented
from opcrating, for some days by the absence of clectneity and water supphes

The msestigational programme was re cast i view of the new sitnation The
man task of the umt wasto determine 1f hydrolysed proten possessed any adyvantag®
over whole protemn m the treatment of severe emaciation The second tash o
accumulating physiological and bochemieal data on the starvation state was

pt d m the b g by the madequicy m numbers and experience of the
nursing staff The Test Ward although much more hiberally supphed with nurse>
than the ordmary feeding teams proved to be understafed to cope both sith
the ordinary nursing problems of 50 acutely il patients and with the superveso?
of the ntal e of food and the collection of excreta The staff responded magnsftcentl
m the general management of patients, but it was serioush overworhed m the
early phases of the rehef penod
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The worl fell naturally into two periods The first phase covered the period
when the patients admitted had not yet had aceess to increased rations The second
thase commenced after about a month when 1t was necessary to obtan more
complete data on several pouts The patients then studied had had access to
snereased rations but yjudged by ordinary standards were still suffering from severe
undernutrition

Patients seen during the first phase were emmentls smtable for short term
nitrogen balmee experniments  designed to evaluate the two forms of proten
Clineal studies combined with plasma protem estimations were earnied out hacmo
globm and hacmatoent determmations by the Plullips and van Slyke method
were made where posuble plasma volume was estimated oxygen consumption
measurements were made when a sprrometer became available mtrogen balinces
were caleulated on a% mamy eses as possible but some figures had to be rejected
either becnuse the subject had cluded supervision and had had access to more
than the permtted food ntal ¢ or beeause of doubt at out the collection of exereta
partieularhy i eases who developed diarrhoea

In the <ccond phase more eritical work was permitted The urgency of the
situation had disappeared The majonty of the patients were no longer dangerously
il The stafl had leat how to supervise the intake and output of the starved
yatient who by ordinary standards was amoral and not above filching an unfimished
portion from o fellow patint In general in this § hase the mtrogen balince periods
were longer and the worl was dirceted towards estabhshing levels of mntake effective
for retention between ealories and mitrogen mput which gave mazimum retention
and the most economic combmation of these calone and mtrogen mputs

The first phase lasted from the establishment of the Test Ward and Laboratory
Section at the Hague until the end of May The second phase lasted for 6 weeks
but new climieal cases were admitted after the last few days of June and even these
cases admitted in June were those already mmproving

Among the lewsons learnt from the experience of the Test Ward and its
Laboratory Section are that such umts should be well tramed m advance in the
practical handling of cases of metabolic disturbance that there should be the closest
Laison m tramnmg and m action between the climeal and laboratory sections that
it should be generously staffed (for o 50 bed umt double the nursing and dietetie
staff of the present umt would have been desirable) and that if the unit as 4 whole
15 to function efliciently 1ts mdividual sections should not be called upon to handle
more material than 1its tramming and experience justify

E  MAIN NUTRITION SURVES

The 1mtial spearhead surveys totalling cleven were completed on about
May 16th and at that time the Medical Teeding teams were at work m each area
where they were urgently needed At tlus powt 1t was clear that the population
of the Western Netlerlands was rapidly improving as a result of the increased
food intake and that the picturo of starvation apparent at the termination of the
German occupation would quichly disappear

The Pul ¢ Commuttee the Netherlands Military Authonities and SHAEF
Mission to the Netherlwnds accordingly requested that survey teams undertale
more detailed sury ey s In representative are1s n the aties of the Western Netherlands
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mn an attempt to obtain as true an evaluation of the situation as was possible m
the short periode before the picture changed completely It was arranged that the
two survey teams, who were jomed by a third team from Qxford University, would
be supplemented by Netherlands physicians, dietists, secretaries and other help
Lach augmented team was then to undertake a more thorough chnical, food mizke
and laboratory survey m the Western Netherlands

1t was considered essential that these surveys should be conducted as speedily
as possible, because conditions were rapidly mproving It was mmpossible m the
time available to attempt an evaluation of a statistically vald number of the 1.
habitants of the eities Instead the Department of Health was requested to choose
a number of areas mn the cty of poor, mtermediate and upper social class that would
be representative of the city generally Each of these areas contained approximately
2000 persons and a vahd sample of each area was examined Six to fourteen such
areas were chosen m each aity, m a ratio which was considered by the Department
of Health to be representative of the city A group of 25 to 50 social workers,
mnterpreters and volunteer workers were recrmited locally to aid m the survey
Two or more of the workers were assigned to each area to be studied and they
were required to enter statistically, representative homes within the district and
mnterview the fammly

Information was obtamed in each home concerming the totsl number of
occupants and their state of health Any deaths whick had occurred i the home
since January lst, 1945, were mvestigated, any patients 1ll i hospitals were visited
by physieans from the survey team and the remainder of the family was requested
to appear for examination at a spectfic time at the public health centre mn the area
Sufficient families were interviewed m each area to provide a total number of
approximately 250 persons to be examned

In order to msure that all members of the famuly would actually come to the
examination the subjects were told that each individual exammed would receve
Tus choice of a few cigareties or a chocolate bar while at the Health Centre ! A group
of ten to fifteen soctal and voluntary workers helped in the actual exammation
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first 50 subjects for the morning exammation were ashed to appear at 0915 hours
and 50 additional subjects came to the chime each half hour thereafter until the
group was completely examned On appearmg at the clinies each individual presented
a card on which was mscribed his name and address This was transposed to 2
numbered history-form and information concermng the age, sex, usual trade, and
present work were obtamed In addition, all ndividuals over 24 years of age were
ashed to estimate their 1939 weight Each subject was then werghed and measured
These procedures were hoth performed with outer clothing and shoes removed
One half or more of the subjects visiting the chinie were mterviewed by a Netherlands
semor medical student concerming thewr physical complunts After hsting SP‘“‘{
taneously mentioned complamts, specific nquiry was made mto the meidence O
diarrhoea, fatigue, weakness, muscle pain and paresthesias, and in the case of women,
amenorrhen The mdividual to be examined then proceeded to the rooms for
physical examination, where two physicians performed a rapid but relatively complete
nutntional exammation No attempt was possible mn the time available to do 8
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thorough physieal examnation and only these fmdmngs whii iight be due to
nutntional defimeney were sought Fach finding, was recorded m three degrees of
severity 1f1t were j resent to a mull degrec the figure 1 was entered mn the column
opposite 1f moderate the fignre 2 and f severe 3 Because all the phyaicad
exammations were not performed by one phy=ieian 1t was obsionsly imposaible to
attun complete umformuty 1n cvaluating wign« Certan signs of speeral mterest
to one person woul be ronght more carcfully by that physiein \s o result the
madence of some of the mmor and questionable meidences of malnutrition vary
considerably from one report to another The oceurrence of symptoms of necessity
was myestt ated m a very rapid and supcrficial manner s a resuls the medence
of the vartous svmptoms must be tiken only 1< an mdieation of the relativ ¢ frequency
of thar occurrance On the other hand the relinble evidences of nutntional deficienev
~uch as oedema were sought with care and the weights herghts and laborators
findings were earefully cheel ed and repre ent a faly accurate picture of the group
amined

An attempt was made to (valuate the generil state of the mdviduals exammed
accordin,, to the dipree of thmmness and appearance Although this was possible
only 1n the mo t peneral fashion and although other factors such a’ neutness and
deanlmess were with difficulty hept out of the evalwation 1t was felt that this
procedure might be worth while

The majorits of the physical sin sought were quite straight forward and usuat
All had been 2« ocated at one time or another with under nutrition m the minds
of one or more workers i this filld Although 1t was by no mens the opiion of
theexaminers that all the  sins were mdeed due to malnutrition 1t was felt that
thev should be sought and their presence recorded One vanation from the usual
evaluation of the ¢ conditins o cured n the ca e of cheilosis All investigators
had been struck by the number of mdividuals seen m the imtial surveys with a
mild to moderate decree of redness and swelling of the lips particularly the lower
bps but without any (widence of aetual eraching of the mucous membranes It
was conjectured by some exanuners particularly those who worked m Amsterdam
and Utrecht that this probably represented an early stage in the development of
chellosis and 1t was recorded on the exammation forms as chetlosts grade 1

Recording of cases with edentulous mouths and with dentures oceured because
the furst of these can give rise to an angular stomatitis which 1s indifferentiable from
that produeed by nutntinal deficiney and the sceond can produce papillary
atrophy

Only those cases of redness and oedema of the gums in which there was no
acknowledged local cause for the mflammatory reaction were recorded smmilarly
m ocedema only cases without marl ed varicosities or hert disease recogmizable on
this superficial exammatsion were rccorded

At the conclusion of the physical examination approximately one subject m 10
%18 sent to another room where a dietist and a biochemust carefully mterro_ated
them concermin,, the exact food eaten mn the preceding 24 hourt This information
was averaged at the end of the day and the ntake of various nutrients for that
pred was estimated

Every tenth to fifteenth person had blood tiken from a finger prick on which
¢ tumations of total protemn and haemoglobm were performed by the gravity
tradient method of Lowery and Huxrrn
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In some of the surveys a sample of venous blood was taken on ey ery twentieth
person and returned each day to the mobil Nutntional Laboratory of the Oxford
Nutntion Survey Group in Leiden Here, under the direction of Dr H \[ Srveram
estimations of total serum protein haemoglobin, itamuin A, carotene and ascorbie
acid on whole blood was made

At the conclusion of the exammation m each examiming centre which, i the
case of the morning caammations usually occured about 1130 hours, the patients
l i hospital or at home were visited and oxammed by the physicians

In addition to this evaluation of the nutmtional status of these representative
groups from the population, an attempt was made to determine whether any speafic
problem occured n mstitutions Hospitals, sanatoria, old peoples homes, orphanages
and asylums in the eity were contacted In most cises the contact was made in
person by one of the physicans and a number of patients were eximned

Because the information obtained from the dietary intahe of the 24 hours
preceding the examination reflected only the intahe of food at the time of the
survey and i no way represented the actual food mtake which had produced the
evidences of malnutrition, further mformation on food intake was required To
obtam this mformation, the Chief Ration Official was ashed for a list of the food
actually supphed from the official rations and relief sources for October 1944
February 1945 and Apnil 1945 These months were chosen because each represented
a change 1n the food mtake of the population From the beginning of the German
accupation until the end of October 1944 there were few serious food deficiencies
but 1t was immediately after this month that food supplies began ther rapd
deterioration In February 1945 food supphes had been reduced very severely and
during this month the mortality rate was hngher than at any other time Other
factors such as lach of heating matermals clothing ctec undoubtedly played s large
part m the mortality mcrease, and thus the true picture concerning food mtake for
this month secmed most desirable In April 1945 the termmation of the German
occupation was at hand and food stocks had almost been completely used

Because food which was obtamed m excess of the legal ration played a most
important part m the survival of the people, additional information concerning
the total food mtake was requred To this end the services of the Chuef of the
Huishoudschool (housewiferyschool) m each city were obtaned and through her
actinities careful mnquiry was made into actual food intake during these same months
on a total of 60—200 families

There were certam variations m the food imntake and clmical evidences of
malnutrition 1n the six cities surveyed The largest Western cities, Amsterdam and
Rotterdam, were m the poorest condition, and Utrecht was the hest The detatled
data about the conditions found 1 each eity are given n Appendix Nr 22,2 brief
summary 1s found m chapter VI, b



VI RLSULTS 01 INVI'STIGATIONS

A SUMMARY OF T} REPORT BY THF PLISF COMMITTTT
1 Imtroduction

In 1941 there was set up n the Netherlands a Commattee, hnown as the Pulse
Committee an offshoot of the Yood Couneil charged with the tash of watehing
the nutritional state of the people Until its work was disorgamsed by the fighting
on Dutch soil and restricted by lacl of supplics 1t made periodien]l examinations
of groups of the population with 2 view to assessing its conditions Unfortunately,
these new erreumstances prevented the members of the Commuttee from hemng able
to study n an ordered manner what happened after the autumn of 1944 They
were unable to resume coordinated work until after liberation m 1943 Accordmgly
the reconds of the work of the Pulvs Commttee do not throw much hight on the
rapid detertoration of health and physical conditions that occured after September
1944 and continued untal rchef came m May

The greater part of observations made by the Pulse Commttee were accom
plished 1 parts of the country outside of the Western provinces Thus the numbers
of persons observed 1n the aren later on known as the B 2 area are small and
amount to approximatels 10 °, of tha total number of individuals observed The
studies of the Commttee were vers much disturbed in consequence of the difficult
cireumstanees people hved i under occupation wlich caused suspicion of those
mterested 1 nutritional conditons and m manv cises unwillimgness to cooperate

The following short chapters give wn abstract of the observations of the
Cammmittee 1n so far as they are of interest for the problem of starvation in Western
Holland

2 (eeneral Appearance

A large number of mdices have been developped to estimate the general appear
ance 1n one singlc figure Most of these indices have proved to be unsatisfactory

The Pulse Commuttec after carefully looking over the hterature decided to
adopt the Pelidiss formula of v Pirquet a3 an objective standard In thiy formulr
weight height and ~itting, height of every individual are measured and the ndex
¥ defined by the formula

3
I = l/ 10 < weight
- mtting height

X 100

This index 13 stated to vary within narrow hmits for all aes and both sexes in
normal cases I or muscular adults and fat infants 1t would r-e to 100, for growing
cluldren to about 94 and 1n cases of serious emaaation 1t mught £11l to 81

Results with the Pchdisi index are collected in table 11a 1n which the average
pelidisl numbers and therr standard crrors are mentioned  separited aceording
ta sex, and agegroups at Amsterdam Rotterdam and The Hague in the first second
and last period (May #1 May 42 and June 45)

The next table 114 shows the totals 1 both scxes separately for the towns
together according to aegroup
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TABLE 114 THE AVERAGE PELIDISI NUMBERS AND THE STANDARD EREORS OF A NUMBERS or
PERSONS OF FAMILIES AT AMSTERDENM ,ROTTERDAM AND THE HAGUE IN 1941, 1942 avp 1943

{p = Pelidist mdex,

8 = standard error)

0—6 years | 6—14 years | 14—1 7—2 21 year
Age ¥ ¥ 4—17 years | 17—21 years and plder
P [ s P s [ p ] P s P s
Municipalty
and period sex
Amsterdam
May® 1941 female 84 1,47 92 0,54 82 0,97 92 —— 89 {063
male 96 0,83 93 0,66 95 0,68 94 2,43 97 10,90
May 1942 female 87 1,20 82 067 83 1,34 93 0,34 98 (075
male 95 1,41 93 1,25 94 0,58 95 —_ 97 109
June 1945 female 86 0,61 84 0,46 95 0,68 98 G52 | 98 | 036
male 95 0,78 93 0,55 95 0,79 96 0,61 97 | 0483
Rotterdam
May 1941 female 98 (1,39 { 93 (063 | 93 (091 94 | 1,75 {100 [ 066
male 96 1073} 92 | 045! 93 [ 1,50 | 96 | 281 | 97 | 05
May 1942 female 94 (071 | 92 (0631 91 {133 97 | — | 98 [ 0%
malo 100 | 057 | 92 [ 048 | 97 [ 047 ] — | — | 95 |19
June 1945 female 97 1,— 95 0,51 96 1,05 — — 98 | 038
male 97 0,81 95 0,49 97 1,24 98 0,75 97 | 0,69
The Hague
May 1941 female 94 | 0821 91 [042] 03 {0831 93 [ 1,08 97 {08
male 93 L18 91 0,41 93 0,68 91 0,78 97 | 046
May 1942 female 95 1,— 91 0,60 94 1,19 97 —_ 97 | 062
male 94 1,27 92 0,50 92 0,81 2 — 96 | 0,56
June 1945 female 99 2,39 95 0,80 91 — 93 1,22 98 0,95
male 94 0,79 96 1,41 97 1,42 94 — 99 | 086

TARLE 11B THE AVERAGE PELIDISI
AMSTERDAM ROTTERDAM AND THE HAGUE TOGETHER

NUMBERS AND THE STANDARD CRRORS IN THE TOWNS OF

6—14 o 21 year

Age 0—6 years —14 years | 14—17 years| 17—21 jears and olger

p | s p s P s P s p | ®

May 1941 female 95 | 073 | 92 1034 93 | o057 93 {og0| 98 |03
male 95 | 0,66 ( 82 (030 04 | 0451 95 [ 085 97 {038

May 1942 femalo 95 | 054 | 92 | 030 | o3 | 082 94 [ o098 | 98 | 048
male 97 { 1,06 ([ 92 {035 9¢ (048 | 94 (1,12 86 0.20

Juno 1945 femals 97 | o050 | 96 | 036 95 {061 | 95 090 | 98 |02
male 95 (055 9¢ | 048 | 96 | 0,69 | 96 (072 | 98 {035
P

The third table 11¢ gives the total numbers according to agegroups only

Tt 15 strilang, that the Pehdisi-index 100 only occured
On the whole the mdex of 94, which was to apply to the growng youth, was

1 exceptional cases

not

reached m 1941 and 1942 and was shghtly exceeded m June 1945 This merease
however 19 to be explamned as an acerdental difference
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Tig 21 shows that the averape mdex was constant m adults, and mercases n
the vounger ape groups

Iic 21
100 1 ‘ T [ age groups
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1T % I s 21| years and older
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< 1 L i~ L _:‘) —r— 14=21 years
1 -
A H i} e 614 years
=
T ~———— O0— 6 years
L
[ |
1 J[ - N
90 I BN T +
1941 1942 1943 1944 1945

In addition to this A subjective standard was used the Staeratama index of
v Pirquet The exammations should be and were done by the same exammer to
avord personal influences In this index each of four syllables gives a judgement on
one feature, the consonnt nving the factor exammed, the vowel expressing the
state of that factor

S = sangus (obscrved in conjuntiva palpebrae)

Cr = crassitudo (thickness of fatlayer under elawiculy)
T = turgor (dctermined at upperarm)

N = muscult (upperarm)

The phonation tone of the vowdl mdicates the quality
= partrcularly high

e = Ingh

& = normal

o = low

u — particularly low

The bination of these co t~ and vowels results 1na word by which

the nutntional state ean be charactersed immeditedy Thus “socrctamt’  means
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begmning of the rationing  An explanation of thus feature 1s probably the following
the unemploy ed group and prupers from the period before occupation fared relatively
well during occupation the total amount of food contamed in the ration was more
than they had before

The results of the determmations of the other conditions (sangws, turgor and
musculy) are also shown 1n the block graphs of fig 24

Companng the results of pelidis: and sacratama e tionsitecanbe
that pelidist mdices are not satisfictory as a static mdicator, either for the in.
dividual or for the whole population

The eneratama gives & guite diffcrent mmpression, more corresponding with
reality

1t was shown that sacratama results were worse 1n the older age groups

From the determunations of height, sittingherght and weight, the conclusion
could be made that on the average there was decrease lenght (dufference 2 to 4 cm)
This was observed more clearly 1n the younger agegroups (0—12 years) but stiit
could be found n the older agegroups (12—21 jears) In mtting heaghts the picture
%as not constant This dsfference 1n hesght shoned a slow restoration aftcr hiberation
Weights were restored much more quickly Lhe phenomenon may be explamned
Tartly by a retarded length growth, and partly by muscular atony

Tuded
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FI1G 24 Nutritional pouiton according te the Sacratama method by von PinQuET with hoth
sexes and all ages m Amsterdam, The Hague and Rotterdam i percentages from the fof
number examned persons
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Moy :4! {
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June 45
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Turgat straining of the ski FAMILIES.

May ‘42
June 45

Muscull development of the muscles
May 4t ¢ 1
May 42 T
June 45 i

© 10 20 30 40 50 60 70 80 90 100 Yo

s bioodtifling of the skin
1941 I

INSTITUTIONS

or straining of the skin

23 much bdelavw
normat
vl development of the muscles M below normal

{7 normat

[7] more than
aormal

|

O 10 20 30 40 50 60 70 80 $O 100 o



s Climeal examinations

The clmtenl features colleeted duning the survey s in the perrods 1941, 1942 and
1945 are shown m Appendix Nr 23

Tor the discussion of these chmeal wgns 1s deferred to the chneal and patho
1 bvsiologreal asscamient and the surves reports

{ D atal eramnations

In a group of 452 individuals i the Western area ( Amsterdam, Rottordam and
The Hague) & arcful exanunation of the dental conditions was carried out This
examunation included the number of teeth present and the number of carous clements
{filled and not filled) Turther details were noted about conditions of the mouth
(orthedontl changes, condition of gums ete) dental hygiene, ete

Onlv the records of the 6 to 13 vear old cinldren permitted statistical treatment,
from which detarls arc given m table 12

TavLy 12 o
\verage number of tecth
Dental eon ltinns — ————
Penced T (1041) teriod TI (1945)

Normnal W=+ 22 174419
Carious E3: I 45409
Hilled 14 08
Fxtracted -

Although a smgnificant differenee 1~ not observed, these results pont in the
dircction of an smproy ement of dental conditions after oceupation There 15 evidence
of a simular trend m reduction of dental defects i Great Britamn where, speaial
attention was given to ehuldren during the war similar observations have also been
reported from Erance Rusaa Belgium and Switzerland

3 Darl adaptation tests

The method folloned 1n the determinations dealt with 1n this section, was the
method deseribed by hentgzens The retinn of the subject 15 first adapted to light of
& constant and Lnown ntensity for 6 minutes The threshold 1s then estimated with
the Kentgens adaptometcr (appendix Nr 24a) and measured 1 millilux Darkadapt
ation 13 then begun and further estimations arc mde 1n 3, 5, 10, 15 and 20 minutes
The results are plottcd m a graph the adaptation curve Every adaptation curve
13 compared with o standard curve, obtamed as an avcrage of 20 normal subjects
A bloodqamplc was also tahen for vitamin A analysis Per~ons examined meluded
rural and urban nhabitants from the provinces N and S Hollwnd and those hiving
m nstitutions Periods of observation were 1041 and 1943

In Appendix Nr 24b the data are dimded nto percentages of persons with a
normal curve with an abnormal threshold either at the beginning or at the end of
adaptation, with a totally lowered curve and with rcal mghtblindness

As a rule there was better adaptation among women than among men, though
the dufference 15 not statistically quite sigmficant
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Adaptahon m the !armhes and iy the tut ns d 1ot ghe, 2 m Markeq 4
ference m the Years of observatxon, tbough ther, C Wag M6 more rea, Im 'ghtby, indnpgg
T 24c)

© Mar)eq detemoratxon conlq pg Showm, M the g, ark ady apty durzng the
time of observatxon (1941\1943) Nmtber Were cmfxeant dif cog obserrod
S 1n

Tubercul 11 tegty Were Performeq on Childrep, m Bstitugon, Furtlzcmmm
the Tesults of the Amstcrdam Dzspens'ar_y Were Wailable
The Methoq used vy g9 the tegy of v Prrquet (scanfwatm with Specia] dnlj)
Humap, tuberculm M8 ugeq and the Teactiong Tead affe,. 48 hoypg by Comparsen
ont; esy, are g, ] c. Verag, m tapje 13 ang i

TABLE )3 AVERAGy RESULYg OF Try PIRQUEy TESTS 15 g z-ITuz-,ovs ar AMSTERD Ay
norrmuuu AND qqp Haopg
(n o

Stmng Positry

Teactiony
8 21
1942 8 17
1943 952 79 1 20
1944 729 83 2
1945 757 2 3
Tanrg 14 mmem\moas POSITYT TIVE py TRQUEY T REgCy, CTIong . sn:mmu
(no contacbs of knowy, W open cns s)
Age /1936\1940/ 1941\1943
1 year 162 151
I—o 12§ 139
3y 218 125
5—¢ 26 150
—Ip 31g 213
—py4 446 351
5—19 560 463
20\29 779 703
30\39 881 88 4
40 Jear gnq older 9009 879
Asg 7 from M thege datq g stukm!’ that g, g the OCeupatop n the perccntag“;
of posmve tu bercuIm tests decreased Mean Nwhyle tb Mumber of SOurces of mfcclf:l")’
mcreased ( Mpare Mereage of m, rbzdxby oI oPen cageg , and of tuberep, osw Morta; i
“lation of this 2¢t 15 no, absolut el cloar C'han S scnsntmt A
caused by Mutriyon nal g and heqjy, factorg will p robabjy AYC Inflye, nced the reactyrty
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of the wdindualz Thic would explam the findings, that the strong reactions show
aless constderable decrease than the weak reactions (Appendix Nr 23)

On the other hand the figures and graphs from Appendix 23 show that there
mw be & lig of 1—3 vears between the curves of tuberculosis morbidity and that
of positive tuberculin tests

7 X ray examnaton of the thorar

This chapter 1 based on the observations of the Central Office for Medieal
Hygeme Dxammations at the Hasne (Director Dr OrpaaN) The observations
wire myde by exporenced specaalists the methord used was fluoroscopy

FIG 2% Course of the number of t b processes durmg and immediately after the war

Yoo
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Open Active Open and ciosed active and 110. INACTIVE PROCESSES
rocesses dubiously active processes

P 7 P 190, ——
Yoo
LR
”
o
s
2
'

o A
198243 1945 1942 1943 19as 1945 1942 1943 i9a4  19as

The results from about 500000 observations per jear are recorded m fig 25
EFrom this blachgraph 1t 15 obuious that the number of active open and closed cases
increased considerably and the number of nactive cases deereased during the time
of occupation A further analysis 13 given 1 fig 26 dwiding the matenal into sex
and agegroup The curyes from men show a regular rise with age till 1942, from 1943
a brcak 1s obseryed, however, i the agegroup of 50 ye-rs (1943) and 45 y ears (1045)
Thns break can hardly be cxplamed m any other way, than by an inerexsed number
of reactnnations at this and mor advanced ages This symptom 13 i accordance
with the ugh peak 1n the curve of active and dubously active eases, which will
be mentioned later

The difference at the 3ounger age must at least for the present, be considered
as accidental

Among women w¢ alvo observe a stmilar break i the trend, however on an
earher dato (1941) In the graph for women 1t does not show a shift to a younger
age with the advance of war, 85 w1 the case in men Moreorer this phenomenon
becomes Jess and lcss visible For this group as In men, differences at younger age
are to be considered as accidental
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merease of the active eases for the greater part took place at the cost of the other
group nd not n the first instance as a result of a rice 1 the rate of infection

In the provinces North and South Holland the inerease of active cases was
about 100 9/, for apen and eloved eases

Tig 27 <hows the influence of age on tubereulosis morbuhty A high peak m
the ace groups 40—060 vears 13 obsers ed m the eurve for the ycar 1945 1n both sexey
The strught lines (regresston lings) show the general trend of the inerense with age
for active processes this merease 13 more marked in 1945 than m 1942

1945 L L
14 |Active and dublously active TB
e 1942 Jtogether 7
12
T T
10 [Active T B 10
8 A 8
6 AN
‘ AL
- "a.__ ‘
2 =~ 2
o o]
10 20 30 40 50 60 70 10 20 30 40 50 60 70 8O

FIG 27 Influence with men of the circumstances of war on the course of the number of
active and netie + dubiously active tb processes divided aecording to age

Remark 1 The straight so called regresstve lines show the general tendency of tho onginal
lines through which they have been drawn

Remark II  'The curves of the active and active + dubiously active tb processes have been
caleulated from every 2 consecutine 5 year age classes

Tuberculosis mortality rates are reproduced m fig 28 1t appears that the ty pe
of the graphs remawns the same cvery year and shows peahs at about 25 and 65—75
vears This last peak, howesver has a tendency to a more rapid increase dunng the
occupation

B SUMMARY O NUTRITION SURVElS

Results of the ramd sureeys are n brief summarned for each ety (For detuls
ce Appendix Nr 17)

Utrecht 8 May 1945 Population 150 000 Estimated number of cases of serious
starvation 400 150 persons examined of whom 47 % were thm, 79, very thm
6 % had fammne oedcma

Fstimated werght loss among the adult population — 30 Ibs
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uties the rite was three times the usaal for that month The mortality rates
had dropped somewhat after Tcbruars but until Iiberation, were mauntained
at approumately twiec normal A\ much greater poreentage than usual of the
deaths were among the aged aud amonz males The infants mortality figure showed
2 smitar but less marhed e

An attempt was made to obtam evudanee relative to eluld health Generally
there was httle af any, reduction i birth werghts or lengths Tt <eems that onls
shahth foener mothers than usual could begm nursing their habics but that many
more than usual lost thewr supply of milk 1 the first twe of three months The
medence of st Warths was httle of anv ehanged and there scemed no reliable
evidence of mereased promatunts Complications of pregnaney were sud to have
deereased particularly the meidence of toviemin

The madonec of infections disese varied considerably during the vears of
aceupition It 15 believed that tubereulows had markedly merensed

In summary the pcture obtruned by the survevs m the Western Netherl inds
mdiated that the inhabitants of thns country suffered relativels mildly from food
Tnek during the vears from 1940 until October 1944 During this period, their food
intake was meuflicient to muntun than i comfort and was always monotonous,
but did not result m serions evidenee~ of malnutrition or sturvation except i a
veny sl pereentaze of the population Trom October 1944 the amount of food
availble for distribution had rapudly decrcrsed and despito the utmost efforts of
the food admnitrators and the pople thomselves the general health of the
population deteriorated considerably  Lhe amed the very poor and the occupants
of nstitutions raprdly devcloped sericus evidences of famme and among these
groups deiths from starvation occured  Near the conclusion of the German
oceupation, a new phas was beammng one n which despite the best efforts of
cvervone concerned the dictary itahe was falling to o level, where all age groups
would soon show gross ¢vidences of food lack 1f this phase had continued for a
few weeks or monthsat 15 to be ¢ apected that the mortality rate would have increased
very rapidly and deaths from starvat n would have been common This major
catastrophe was averted by the timely German surrender and the distribution of
food by Army and envihan authontics This was followed by an unbelievably rapid
change n the population, with great unprovement apparent withmn one month

On the basis of these surveys ncluding the response to one month of refeeding,
it was found that the population of the Western Netherlands maimntuned atself in
Teasonably good health for a period of four to five years on a calorie mtake ap
Proximating 2000 calories dmly True, a loss of weight and activity ensued but
rencral health was mamtamed With subsequent restriction of calories, health
deteriorated rather rapdly with considerable evidence of actual starvation Re
feeding at Jevcls of 2000 to 2500 calories resulted 1n a prompt and all around general
Improvument 1n health While bodyweight was not fully or promptly restored,
Improvement m morale and well being was evident withm a week to 10 days and
greatly improved after a period of one month However, recovery to a stage where
Physical activity majy be normal or above and to regam normal resistance undoub
tedly requires longer period, great caloric mntake, and a diet to furmsh vitamun,
mineral and protemn 1 adequate amounts

The main results of these extensive surveys are shorthy mentioned i the
followmg (for details sue Appundix Nr 22)
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over 60 vears of age This showed a consuderable drop n the mewdence of ocdema
as compared with the 16 pereent inaidence olirerved 1n Rotterdam 4 weeks prior
The haemoglobin and scrum protem salues mostly required from 12 to 14 g
and 70 to 76 g respectiveh
Duly ealory and protem intake for the different periods were approximately

etlory proten
October 1041 1400 40 g
Februaey 1945 800 26 ,,
Aprl 1945 (Red Cros<) 330 24,
20 May—% Tune 1945 2400 70,

Amstredam May 23 to Junr 3

The nutritional state of the population of \msterdun as shown by this survey
revealed serious s udences of malnutrition Only 1119 of the population presented
a normal appearance 410 °, were thn 16 3%, very thin and 1,6 9, emaciited

It the survey ean be taken as typead of the ety gencerally, this represents an
meidenec throuchout the ety of 320000 thun 320 000 normal 130 000 very thin
and 12000 emacinted

The eidence of vedemy was b boan the representative group examimed and
if the data ean be consulered as typieal there must hwve been at the time of the
suriey about 56 000 easca of ovdemy m the aty of Amsterdam

The mortality statisties for the oty showed an increase during the winter
months This mercase was probibly luc m purt to underfeeding but 1n large degree
to exposure and lack of fuel

The heights and weights of subjccts from 2 to 18 years of age showed a shight
merense with amprovement of ~oanl group The average heights and wesghts in
1945 for the age group T—14 vears v shehtly if at all lower than average weights
and heights m 1939

Less rehable evidenecs of nutntional deficiency oceured with varying degrees
of frequeney n the groups exanined

There was Little Iaboratory ¢vidance of malnutrition found Average vitamm A
I vels £l within normal limits and avecra e carotenc levels were hugh Ascorbic
aaid in whole blood averaged about 03 my and was defimtely below the desired
figure of 0 6 mp Total protuns were all within normal hmits but the hacmoglobin
wually fell below the destred level of 156 mg per cent

The dictary analvsis 1 the survey revealed a daily calory and protemn mtake
for the diffcrent periods as follows

elory protem

October 1944 1500 60 g
February 1045 1200 45 ,,
Apnl 1945 1000 AT
23 May—Tune 3 1945 2400 80 ,,

Allevidence pomts to the fact that the nhalitants of the city of Amsterdam
hid suffercd only sli_htly from lach of food from May 1940 until October 1944
However, during the months between October 1944 and Mav 1945 food supples
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detenorated rapidly and the population suffered with mcreasing seventy from
lack of food

The signs, which are apparent after these few months of severe underfeeding
mndicate that the general health of the population detemorsted raprdly and that
of the underfeeding had continued for a period of weehs or months a major catastrophe
would have resulted

Utrecht, June 6 to 12

This survey performed on the population of Utrecht approximately one month
after the termnation of the German occupation, revealed some merdences of nute
tional deficiency The evidences were not as severe as in the case of Amsterdam
because conditions were more favourable for obtammng additional food 1 Utrecht
than 1 Amsterdam Also more time had elapsed between the cessation of German
occupation and the beginning of the survey in Utrecht During this time merease
m the amounts of food provided, had caused a rapid improvement  the physical
state of all ihabitants of the Western Netherlands

If the subjects surveyed can be considered as representative of the oty
generally, there were 50,6 9, or 90 000 1nhabitants who present s normal appearance,
41,8 % or 70 000 who were thin, 69 %, or 12000 who were very thin and 07%
or 1000 emaciated

Oedema to a mild degree was found 1 2,8 %, of the subjects exammed 1f the
group 18 representitive, this implies a total of approximately 5000 cases of oedema
2t the tune of the survey

The herghts and weights of subjects from 2 to 18 years of age showed a defimte
merease with igher social levels The average heights and weights of children
from 6 to 13 years show 2 decrease m 1945 as compared to figures obtawed on
school children in 1939 The discrepancies between the weight levels ave the more
marked when one considers that the 1938 weights were obtained on children without
clothes, whereas the 1945 weights were obtamed with only outer clothing and shoes
1emoved

Less reliable evidences of nutnitional deficiency were found with varying degrees
of frequency in the groups examumed

The laboratory resulls showed normal average levels for total protemn and
witsmun A, tugh average levels for carotene and below desired levels for vitamimn €
and haemoglobin

The general mortalty and chuldren’s mortabty statistics from Utrecht show
« decided increase m the number of deaths m all age groups during the period from
January st to May 30 1945

The dielary analysis 1 the survey reveals o daily intake from both cdlores
and protem as follows

calory  protemn

October 1944 1700 60 g
February 1945 1400 50 ,,
Apnl 1945 1300 36 ,,
6-—12 June 1945 2100 66 ,,

The evidence obtamed from the survey m Utrecht indicated that this ity
suffered less from the effects of underfeeding than any of the other four cities
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surveved The prevelence of cachenn and oedema on the onigmal one day survey
mmmeditch after hberation was mueh hrher than in this more detailed examina
tion The marhed difference between the resalts of the two surveys 13 due to the
respon ¢ of the population to the merease food intake provided The raprdity of this
responee was far bevond that which was antieipated

Matn Surt ys an Levl noanl Tle Ha e (Oxford Group team C)

Headquarters at Lowden on VMav 21 where arrangements had been made to
work at the  Univerateits Labomtorium voor Medische Chemue  The team (0) was
«quipped with two mohile Iabortories and was prepared to make clintenl, physio
lomest ochemieal and bietenalosical studies valuable assistanee and consultation
was piven by Ir W A S Diwkir conscrvator of Medische Chemte, and Dr v
Treites Dhrcctor of Contral Institution for Tood Research of Utrecht and his
Staff

The numbrees were considered sufficunt to pive a representative sample of the
Popultion The man mens and svmptoms encountered were those of enlorn
defirney rather than epeerfiec cimed deficonacs s the othersury ey, weightloss
ocdoma and dinrrhiocr werd the most crous problems

Tt wasdearded, that tinec the conditions werc rapidly moproving tcam C should
phiee pirticular cmpliasis on hiboratary aspeets of the survey

Approammatcdy 23 000 labarators determmations of natritional factors in blood,
unne mothers milk and other sample w re made This meluded svmples collected
Iy sy teams A and B About 90 f thew deterninations were made by the
Dutchi workers In addition to these te 1< for mpht blindness sheletal X ravs,
and the response to speeifie therapy were studid  The team C ceased work July 2

R vew of findings m Ieden and The Hague

The Surver of Lewden o aty of 80000 began on May 24 and completed on
Tune 1 The total numbcr of persons v unined was 1031 In Lewden oedema was
found m abont 1% o/ i the lower economie group 10 % m the middle group and
240 of the igher group the men bang more effected than the women Dunng
the first few davs in Laden the offientd rations approxunated 630 calories per day
and m following weel, 2000 appearing to be adequate for normal requirements 1n
all agc £roups

The Survey in The Hajue population 600 000 extended from June 4 to June 11,
with a total of 1486 persons examncd  from all economic groups QOedema was
found in 30 ¢, m the group with lower mncome 13 % m the middle and 23 9% n
the high elass Theas erage costumcr recaved approvimately 2500 caloriesm that weel,

Detatled data relating these surveys are found i chapter VI, e 3

c CLINICAT FP ATURES OF STARYATION
Dr C L vr Joxan The Hague

Compiled from the reports of DrSTOLTL Amsterdsm Dr DIkkFNBERC Amsterdam,

Dr DrooaLryvir Forroys Amsterdam Dr pr Jonen The Hague, Dr SOETERs

The Hagye, Dr Box, Rotterdam Dr Jonwis, Rotterdam Dr Huist, Utrecht
and the reports of the leaders of the Medical Feeding Teams
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The cases admutted to hospital after the liberation could be classified a5 follows

@ very severe cases of starvation who were too weak to leave their houses o
who 1f they did collapsed in the street

b moderately severe cases who were ambulant and therefore of a type that
would have been mncluded in the street surveys

¢ complicated cases i which the prime cause of admission was moro Tikely to
have been due to the compheating disease rather than the malnutrition per se
many of these also were ambulint

Thus only the cases with very severe complications and the grossly starved
would not be mcluded in the street surveys The gencral impression was that the
Intter type of case presented few quahtative differences from the moderate cases
the differences 1 the objective physical signs were of degree only

Of the cases admitted to hospitals the mjonity were m the nge of 50 and over
The more exact distbution of age groups m hospital cases 1s given 1w table 9
{chapter V ¢)

The reasons why these groups were most represented ave probably that they
were the least well able to fend for themselves and that they wers the most prone
to be laid low by the complications of starvation especially diarrhoea and infections
of the respiratory tract

The cluldren are considered 1n a lter section Amongst the adults the followung
pomnts were noted

I Sex Tar more men than women were admitted to hospital for special treatment

IT Social status The cases were mawnly of the lower mncome and socal class It
was notable that there were a considerable number of the vagrant class of
low mental capabilities There was & strong suggestion that these and others
with hmited wits had not the drive and ingennty to make the best of ciweum
stances too difficult for them

I Cual status Many of the cases were elder]y bachelors widowers spinsters and
widows living alone or on pensions Such people had only themselves to rely on
They were able to draw only the official ration The family with ses eral adolescent
children were the best off 1n mahig the best use of official rations because
joungsters could forage for food 1n the country

Case hastories

Almost without exception the first thing noted and the cnef thing complamed
of by the patients was of hunger This hunger became  torment to them day an
mght In se far as they were nterested an anvthing this interest was directed to
the getting of food Sometimes food formed the subject of their dreams Only ver}
rarely was the appetite dimimished or absent and then only n the very severe
cases Another general complamt was of fatigue both physical and mental As &
result of starvation even the young and normally vigourous people reached & stndle
m which they shrank from any exertion Physical fatigue eansed them to be unstea! :
on their feet they were hable to falis and were apt to stumble and drag ther fee
they became clumsy and could hold objects only with difficulty Mental fatigue
resulted n failnre of concentration and dechne mn memory
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Complamts of pams 1 fe iml' s were o common plice Women n particular
compluned of pun n the back Many peaple suffered severely from dull, burning
sensatione m the hands and fret The ¢ paracsthesine persisted for o considerable
time after the improsement i the diet

A relatively earlv complunt was of dropsy Preceding actunlly visible dropsy
was a pertedd of noctural frequeney of nueturibion and polyuria This was followed
by noticerble swclling of the feet in the evemngs This would subaide in bed to be
roplaced by puify evelids i the ety morning Jlns 1 turn disyppeared during the
davtime Yien when the swelling became more marked 1t would dsappear with
alonger sty in hed Tt was exacerbated by extra exertion, but by atself this swelling
was nnt conaidered by most people a suffiuent cause for not going to work or
earrung on

The frequeney of mictuntion was much greater than in normal times It was
espectally noted at micht and this had been generally noted even before the severe
food restriction of the stanation panad Preeipitaney of mrcturition was common

Axery peneral and major complunt was of coldness In the winter months when
fucl was Iacking 1t was & real torment

Some patients were troubled wath dry and punful mouths and with difficulty
and pun on swallowing

As a rule defrceation was normal Prictically every patient, however, at some
time or other suffcred with dinrrhoea of lon_er or shorter duration It led frequently
to mmcipacity and prostration

Inmen there was oftcn a decline m Uibudr and even mpotence Many women had
amenorhoca

At might sleep was superfical and Frought no refreshment 1 the daytime many
were sleepy and apathetic

There were some complamts of falhing vivon and mght blindness but serious
visual impurment was uncommon  here were still fewer complamts of auditory
fulure

Chinical signs

The most marhed sien noted 1 those suffering from severe underfeeding was the
appaling emaciation, the hollow jaws the sunhen eyes, the wasted limbs and the
promment ribs Tig 29, 30 and 31

The shin was sallow and frequently showed a dun brown pigmentation erther
all over the body or rostricted to the exposed parts Occasionally the pigment was
Testricted to a speenal neuro segment and scattercd mgmented areas also oceured,
fix 32 On the othcr hand vitihgo was noted m a few patients and by some wag
considered a sign of a grave prognoss, fig 33 Cutancous lesions suggestive of pellagra,
a butterfly shaped itelung erythema of the cheeks and chin, which healed, leaning
marhed Plementation, were very oceasionally seen sometimes this ervthema was
confined to the nose Ircquently the shin was dry and scaly with a tendency to
hvperkeratosis grvingat a rasplihe appearanee The frequent occurcnce of impetigo
and of suppuration 1n shin wounds pomnted to a duminihed resistance of the shin to
nfection

Pronounced acrocyanosis and chilblans of the hands and feet were common
N\ecrosis of on, two or more toes was also frequent (Fig 34)
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Speaially m the older patients skin haemorrhages were often seen Thesc took
the form of petechiae i the lower parts of the legs, particularly when oedema was
present, or of larger dermal extravasations, often symmetnieal, on the extensor
surfaces of the forearms and lower legs, on the backs of the hands and 1n the temporal
Tegions

In many, a sign that made the greatest impression was oedema of the skin, so
that the word hunger cedema was often used as a generic term, to cover all the
features of the starvation picture The oedema was most often scen m the region
of the ankles and secondly n the face (Fig 35 ) All degrees were noted, from a very
shght swelling behund the ankles wiich only appeared when the patient had walked
or stood for a long time, to the very extensive and obstinate oedema of the lower
partsof the body, meluding the abdomen The external gemutaha were often considerably
swollen with oedema fig 36 The facial ocdema often resembled that of a severe
case of nephnitis When 1t was shght, however, 1t was often difficult to decide whether
there was oedema or not In such a case reference could be made to the comyunctivae
Chemosis, & sign that 1s easy to detect, if present, was regarded as confirmatory
of oedema Sometimes the facial oedema was confined to the lower eyehds gnong a
charactenstic “water bag’”’ appearance under the eyes The subeutaneous oedema
n general was easily displaced and deep pitting was produced 1n the shan by pressure
fig 37 The distribution of the oedema flud was greatly inflnenced by gravity and
thus was maximal in the leg at the end of the day and 1n the face m the early morning
‘Only 1n the exceptional, severely oedematous case was oedema found on the backs
of the hands and n the lower arms

Pediculosts corpong and capitis was extremely common, so that exconations
of the skin were frequent Scabies was also common

The nals on the whole were not abnormal, though some ridgng and eracking
were seen A proportion of subjects showed a dist yellow y tation of the
nails

Cerebral functions

Most patients showed a great lack of imtiative and energy They shrank from
the shghtest exertion both physical, aind mental They were slow in answenag
questions and thewr memories were poor Some did not even remember ther ages
snd had difficulties 1o stating thew addresses Jmpurment 1n onsciousness Was
observed from minor degrees to somnolence and coma Along with the apathy, some
parodosically showed o marked wntabiity, which led them into flaming quatrels
over futilities

There were others, who far from showing alack of imtiative i spite of therr
undernutrition, would undertake long and strenuous journcys to procure food
The urge to procure food might even become so great that people, who m normal
times were strictly honest, came to stealing food

In some cases n psychoss developed in which delirium, paranoid traits
hallueinations were the most coramon signs Owng to this psychotic change, but
rarely some refused food and had fo be foreibly fed

and

Nervous system
Objective signs of disturbance of the nervous system were comparatively rare
The reflexes were usually normal, sometimes the tendon reflexes were rectuced of
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absent m other caces mereased reflexes were nnted Romberg s sign was consistently
negative

Same eases of paresss of the N prronaet were obacrved and occasional cases of
polrneurttis and degenerations of the sensors tracts of the spinal cords It remams
to be scen whether these eases had o cause connceted with the underfeedmg A
simtlar doubt remama of a connection betweon malnutrihion and herpes zoster, whieh
was seen with fome frequency. Droocrmiar To11o iy considered hvperaesthesin
i the lower neck and upper chest <epments and alvo i the grom region ,or o hy per
aesthesta on the border of two regments s sigmificant

In some cases the hyperae thests was a< oerted with 4 s mental pigmeont
depostt (i 39}

Wscular ayst m

In general the musdes ware very atrophie after prolanged underfccding The
weahness of the muscles was shown in the slow and liborrous way the patients
moved Increased myotatic iritabalits of the muscles was seen Myoedema, a swelling
which apprar< on tapping the musele bills and lists for 5 to 8 scconds (idiomuseulr
contraction lump of ScInff) wasscen i <ome erces STOLTE noted that the occurence
of this phenominan was not abolised by anaesthetization of the nerve supply to
the muscle

Body werqlt

in the majonty of casca the hody wo bt decreased often dlarmmgly  There
were those whose woiglt decreased from 45 ¢ to 36 below normal, purely from
stirvation Of the out patients who visted the pohvclmies in both sexes the vast
majority showed & deercnse of body weight of more than 23 ©, Men as a rule wasted
more than womet There were sndcad same voung women such as have been reported
mFrance, whoin spnte of the underfocding actually guned m wetght and this paradoy
1eal merease m waght conld not e put down to visble oedema

Many of the emaciated people suffercd from ocdema <o that thew body werght
was considerably preater than thewr true waght The degree of emaciation did not
always run parallel to the cxtent and mtenuty of the ordema

STOLTE reports the followny figures about hody weieht Table 15 and 16

Body temperature
In the scvere cases the body temxrature tended to fall below normal Tempe
ratures below 33° were reported n the cold weather Dr Mrwer recorded body
temperatues as low as 27° 1 thow expostd to nevere cold and undernourtshed In
the first few davs of disenses ke pneumonta some patients still had temperatures
below normal

Dugestive tract and ablom n

The mucons membrane of the mouth and throat tcnded to be pale The
commonest sign to be scen 1 the tongue was o mild or moderite degree of papillars
2trophy Complete atrophy with a smooth and shiming dorsl surface was, howettr
Tare Sometimes there were red punful patches on the edges and dorsal surfice
When the Patient had diarrhocn the tongue was dry and furred In some cises
“pthac were found in the mouth and pharynx Occasionally rhagades were seen
8 the comners of the mouth
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TABLE 15 WEIGHT OF 20 STARVATION PATIENTS

. T R I .
k- 21 ¥%¥s = ortage
o ’gp % ;ED < -gb °E é”-é, 5 of wexgght. Weight fow
< R RS- S - IV
year | m kg kg g kg kg g % kg %
Vale 73 Ll 72 | 52,3 64 720197/ 28 | 207{ 2

N 17 180 | 718 60 5364 73 04 18,2 25 4% —
N 23 1,84 | 758 80 57,5 | 80 —_ 183 24 2254 ~
" 39 1,68 | 67 55 40,3 | 61 13,7 | 26,7 40 147 27
N 70 L7211 73 70 53,6 | 62,56 58] 194 27 o4 23
. 77 1,66 | 67 7% 43,6 | 58 36 235 35 35 42
. 129 1,63 656} 70 47,61 635 | "— 181} 28 29, 32
y 64 1,69% 68,9% ¢ 42,1 | 55,5 571 268% 30*| ~— —
B 47 1,74 | 74,2 ] 64 52 65 451 222 30 12 19
N 85 1,58% 62+ 85 405 | 58 11 125% 20%| 355 42
N 69 1,60 635! 68 41,0 { 56 66 2,6 34 261 ¢ 3%
N 71 1,712 ) 18 73 53,6 | 655 14 19,4 | 27 19,4 27

48 L7768 7590 79 50 70 8 25,9 34 29 37
N a7 1,80 | 80,4 ? 483 | 66 2,1 321 40 — —

52 1,62 | 65,4 74 545 | 68 0,6 | 10,9 17 196 21
- 66 1,72 ( 729 95 58,8 | 7 851 14,1 19 362 33

66 1,82 | 83,1 80 61 77,5 | 24,5 | 221 27 19 ot
N 37 1,86 | 846 ? 47,6 | 74,5 — 37,1 44 —_ —
" 61 | 1,70 ] 71,5] 78 [ 49,4 625 — | 221 ] 31 | 286 36

52 L77 ) 17,1 65 53,4 7,5 10,6 { 23,7 31 el 18

* Behmd the figure for weight means mfluenced by cursation of back

TaBLE 16 WEIGHT OF 10 PATIENTS DIED FROM STARVATION

Age Height VWeight | Xdeal weight| Dufference
year m kg Lg o

D Male 85 1,78 ag* 79,2

v H . 81 1,76 39,9* ki3

K 68 1,68 38 68,7 —45

R 68 175 404 76 —47

d R 81 1,68 85,7* 66

S 9 1,70 65,2¢ 69

W 7 L2 40,6 72,5 — 44

Al 85 1,80 368 80 — 64

H 81 L77 458 75 —37

B Female 40 + 1,65 28 65,2 — 56

* belund the figures for neight means heavy oedema

The bells was sometimes swollen through meteorism Qecasionally also, 1n cases
of severe oedema, there was nscites, clapotage could easlly be elicited The Iner
and spleen charactenstically were not enlarged
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standmmg thus pan was exacerbated Some cases were bedndden because of 1t The
body length dimimshed and Lyphoscoliosis developed

On X ray exammation a pronounced osteoporosts was found n some cases
especially the older patients with marked emaciation Svouts Teporiedd a second
form of bony abnormahty, observed 1n middle aged and young women especially
nuns, who because of thewr mode of lfe, had lttle exposure to sunlight These
patients were not as severely emaciated as the former group The most promunent
symptom was pain and X Tay examination revealed decaleified zones mterruphing
the normal cortical pattern Such lesions had previously been described by Looser
At the wute of pscudo rupture an actual fracture could occur (see chapter 11 dj

Prognosis

The prognosis of the starved patient was most accurately assessed on clmeal
grounds Severe cmaciation a cold cyanotic shan, 4 feeble pulse and stupor were
unfat ourable migns Obstinate diarrhoea was also of grave sigmificance, particularly
when dehydration had not been corrected

In determimng the prognosms account had to be taken of the three comwmon
modes of death 1 sudden, mexplicable death a short time after a patient s admission
to hospital, 2 unexpected death of those who at first scemed on the way to recovery
but who suddenly manmfested a relapse with feeble pulse and fall m blood pressure
death resulting 1 about an hour and 3 a slow death preceded by a stato of coma
which might last for a day or two ~— n fact such a death as 1s seen 1 any exhausting
disense The deleterious effects of starvation could be seen reflected n the death
rates (see chapter IT, ¢} Amongst the cases admtted to hospital the mortality was
about 10 %,

Autopsy findings

At autopsy few_gross abnormahties were found What was most stribang, was
the absence of fat from the subcutaneous tissue and from around the mternal organs
The weights 1f individual organs were sometimes lower than the average normal
but this was not wvanable In six autopsies where the weights of organs measured
the heart weight was subnormal 1n only one case, namely 210 gms In one tase
the weight of the liver was 900 gms, i three cases 1000 gms and 1n the reu‘n‘axmng
1400—1450 gms In three cases the spleen weighed 100 gms m two cases 120 gras
and 1n one case 170 gms

In many cases bronchopneumonia was noted

Observations made from sutopsy material from cases of starvation exposed
to prolonged and severe cold have been published by A pE Mrwer In the d’:‘}'i
preceding death, these patients had had o very low body temperaturo from 23
to 31° Some had no glycogen mn the hiver or muscles There were others, howevc;
where the liver coptamned abundant glycogen In one case no other cause of death
was found, 5o that st was assumed that the metabolism had become so dEPNSSC;i
that hfe could not be supported In four patients whose lnver glycogen was h:g ’0
considerable atrophy of the thyroid gland, with few acunt and considerable conniectiv
tissue nfiltration was found In two cascs the thyrod gland was normal but 1t gnv
there was central necrosis of the liver lobules and mn the other the liver showed &
picture of a diffuse hepatitis Fimally an one patient a severe antema and extensise
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fatty degeneration of the parenchiy matorgms were found A simlar fatty degeneration
wa~ not fonnd mn the other hipothermie patunts

T renfment

Yorthe sersonsh affected patients treatment consested i the fisst place i gvang
complete rent and nosupphy of heat Less seroushy aflceted priats vere not hept
at complite rest an bed, o eertmin amount of ambulation was given fo promote
reeovery of muscle tone

As reparding {eeding, extensne toals woere made of protem hydrolysite The
preparatron uced for alimentation was 4 mivtare mamly composed of casemn hydro
haate with a proportron of hecd ndralisate (ahout 145 to 1/6) The hydrolyas
had been enzvmie Theadea bodand the recommendation of giving protesa hy deoly sate
w18, that instan ation fower almnentary frrments wonld be formed than with normal
nuirition In practice at appesred that the hydrolveate avalable was comprratively
divigrecablt to tahe ¥t was thus soon dishiked and sometimes 1t was vonuted A
deadvantage of hvdrolvsate  from o paichiclosial pomt of siew, was that the
pattents got the gmpresseon that sutle wnt quwntitis of food were being supphed
There was no cvdence of a detriment  mflncnr o £ hudraly<ate as fir as produemg
diarthocn, nor was an exesting doarrhooy afficted

Appendie Nr 87 outhnes the tentatne recimmendations deven up as a guide
for the feedmg tomms as reords the use of the hvdrohysates and serum avatltble

1 drowbickh in the ormal recormen fitions for treatment with orad hydroly sate
was, that the prtient had to consume toe grest o guntsty of hqmd The hy drolysate
solution on the other hand haed the whvant L f contenung only very small amounts
of &alt Comparative dictary trials were ma ke wath the hydralysate glucose solution
m yvanous concentrations aml with di ts cont wmng M to 300 gms of whole protem
and supplying 2000 to J200 Gibres Tt wis oncluded that the hydrolysate w low
concentrations had htthe or n favenrible cflcct m dispersing oedema, adynamia
and apathy Two ltres per day of hvdrobisafe m a concentration of 7,5 to 10 94
with an equal quantity of glucos bl @ mo brately good eflect

A dict of 300 gms of whole protan sapplung 3200 calories, however, give
much better results

The paticnts who had becn on the last mentroned regimen, were observed often
to have recovercd from ther dopissedd and apathetie state within two days, the
ocdema and adsnamm had disappearcd and they cauld be mobilized more quichly
than thowe given the hydrolysate when the ecdema had disippeared they shoned
mnerease ;m body weight

Ina number of cascs who owing to dehydration or to a depression of conscious
1ess, had difficults an swallowiny, and m those who rcfused food because of psy chosts,
feeding by tube was earried out {fig 39) In thuis way two hitres of hydrolysate m
a eoncentration of 5 to 77 9, with plucow was gven duly In those who refused
food the results were good but g dict contamnng, 200 gms of whole pratem per day
Was cqually satisfactors As soon as possible tube feedmg was repliced by oral
freding Usmally tins was practieable m one or tno days With desiceated patients
ma state of errculatory collapse there was no yuprovement with the tube ferdmg
ather with hydrolysate or other food

The acud Ly droly sate supplicd for mtras cnous admnsstration w 1s unsatisfactary
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m that 1t led to the formation of thrombows of the vens Tts use was thus sooy
dhscontinued

Through experience the following scheme was worked aut

1 Patients who could not swallow were fed by tube with n minture of hydro
Iysate and ghuicose 1 7,6 % concentration or with & concentrated hqud food, neh
mn protem and eudortes but poor n fab {milk, shimmed mall powder and glueose)
Such food eould supply 2500 calories a day

2 Patients who could take food n the ordinary way were gnen o diet con
taming at least 2500 calonies and at least 50100 gms of protem A thet rich m
protemn ond curbohydrate and m which the protem was obtamed eluefly from
shimmed muk powder was gven accordtng to the scheme below

7 ocloch oatineal or ricemeal porridge, full cream mith mined with three
heaped tablespoonsful of shimmed mak powder and one tablespaonful of glucose
three shices of bread with jam, meat cheese or Dutter

1030 o'clock  proten food , 1 ¢ three tablespoonstut of Akinmed milhpow der
and one tablespoon of glucose, with raw or preserved frit rs flayourmg (seryed cold)

12 oclock meat potataes mimnced yegetables and ¢ protem food ~

15 oclock  protan food

18 o'cloch ns ot the 7 o cloch meal

The patients were urged to cat as much as posuble Those whose intake
amounted to about 80 gms of protemn aud 2000 calories gnined httle wm weight
though thewr ocdema disappeared Such prtients could be made to gan weght
and to improve m general condition by giving a snpplement of 100 gms of hutter
a dny This smied them excellentls Complications nere treated av follow

Diarrhoea was treated with haolin 60 g« per day opium n moderately large
doses and sulfa drugs such as sulphathiasole, sulphapy ridine, sulph iy ipy ndine
and sulphaguanihine In most cases & change i diet did not appear to be necessan
In o few ebstinate cses a dict low m cellulose was required

0!

Shock or cicculatory fadure was treated with tronsfusions of plasma often
trasternally but mn general the results were nob encouragng

Heart jardure was trented with digitalis and selyrgan (Uncompheatrd hunger
ocdemna did not respond to these medicuments In one case only i ocdema
duappesr a3 a result of imections of witnmm By 1 all other cases these
snjectiony hiad no effect on the ocedema A number of cases were observed 1
which the blood pressure temamed low for a long time but was rased 0 @
reqult of njections of ambmnon and cortine }

Psychons more or less pronounced snd asseciated with some dehrum was
noted a3 due to starvation In these cases admmmistration of an adequate quantity
of food 3f necessary by forced feeing was quichly followed by rmproyement
Hypoglycnenua may have been the cause

Angema was not mnfluenced by the adnumstration of vitamma njectionis of
fiver extract or ferrous preparations ether with or without hsdroclilatie wexd Jn
severe cases of anaemm blood transfusion was necessary In the other cases with
adequate feeding o gradual but slos improvement occured

W hen tho haemoglobin nise lagged belund that of the red cefls fron rectific this
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of n Jach of witamn C, scurvy hardly ever aceured Jonxis only 5w two cases
SOETERS none

Hunger oedema was also comparatively rare In 2 cases observed by Jovxis
the albumm and globulin levels m the blood, as determined by the Ksrrpam,
method, were normal

In the nervous system no chmeal signs suggestng a deficiency of vitamun B
were noted The mental development of the children contmued good for a long
tme Only the younger ones dechined n this way In the last few months, howcve;,
before the liberation even the older ones became morc indolent and troublesome,
but that degree of indolence observed with adult patients did not occur

Owmg to the fact that many fathers of families had been arrested and the
mothers were obhged to spend much time on tours to secure food, the family lfe
was broken up The older children left to themselves showed signs of running wild
pilfermg, stealing and carrying on a black market

The body temperature of the underfed infants was remarkably low i the winter
months, temperatures below 30° were often recorded

Many chidren suffered from diarrhoed, which ran the course of bacllary
dysentery Bacteriologioal examination of the stools usually gave negative resuits
Pathogens when 1solated, especially at the beginning of the illness, were of the
type Sonne or New Castle In many mfants these intestinal mfections were the
direct cause of death, and this apphed particularly after the hberation

Jonas observed many pulmonary affections, roentgenograms showed mfiltrations
especially around the hilus and in the inferior lobe

In the latter months many children complained of pawn in the legs This pam
seemed to be loculized m the bones, which on pressure were very panful Many
mfants had great difficulty mn standing or walking and adopted a very remarkable
lying attituds with the knees drawn up ligh Roentgenograms showed an osteoporosis
Blood examnations on the malnourished children yielded the followmng results

Vitamn C low, often between 0,1 and 0,2 mg per 100 ml, 1 the last month
before the liberation the carotene average level was 4,2 gamma per 10 ml (ghest
lovel 12 gamma, lowest level 3 gamma) vitamin A average level 1,9 I U per 10ml
many children had no vitamn A 1n the blood (fig 41) Children upwards of 10 years
of nge with normal values were seldom observed as was the case with adults}
serom caleium was low, aversge 8 mg %, serum globulin was mostly o little kugh,
albumin low

Most children suffered from a moderate anacmia

Mortality

The mortalty amongst nfants and cloldren was lngh (sec Supplewent
chapter IX) This mereased death rate was not exclusively eiused by starvation
but was also due to bad hygenic conditions and to diphtheria and dysenfery
Even well fed chuldren died of dysenters or of an mtestinil disease resembling
dysentery Shortage of hosmtal beds was a contributory factor

The change at the hberation

Tmmediately after the Liberation feeding teams arrived from the Soulghﬂl':‘
mnfants and older children they had supples of milkpowder, glucose and ilo
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The greatest demand was nice meal and glucose which & w distributed on a large
seale Jn Rotterdam 1200 nipples were 1 ued 1n a short time Iresh milk even mn
the large towns heeame ayaulable more readily This was m part due to the incrensed
milh production {serson spring) In the Tepmnmg the greatest problem was the
trweport of the ik Sugar was searce but the feding teums disposed of lirge
quantitres of glneose They conld not however meet the demand for textiles

Tle treatment of the wunl rfed challren

Mo t of the starved cluldrn eould immediatedy take normal food Only in
v severe eases was o speentl diet neccesary In cuch eases protemn mulk was an
o etive aliment Cluldren showing signs of collipse were sometimes treated with
blood or plasma transfusions and with kypo lermoclsscs Some were supplied with
matemal milh obtamed Ioealls or from the three southern provinces Some cluldren
reeeved m addition 100 te 250 ml of  rotein hydrolysate in 2 5 to 4 %, concentration
with 5 to 75 %, vitamumsed glucose 1lus wis well tahen and well tolerated, but
the results were no better than tho o obtamed with other trentments Intravenous
feeding wath & loeallv produced hyvdrolysate of different composition known as
capaine vielded good results an some cases

In cases of hunger ordema bedrest and salt free diet were suffteient to curo
the vedema  Admimstration of vitamm By was without effect The pam i the
bones disappenred ns soon as the rations mproved Large dosis of vitamm D eg
300000 TU alo redicved the pam

Anremun was cured wath the admmmstrition of won Diarrhoea was treated
successfully by supphung protan mill True dysentery could be controlled with
sulphagmamding, but m the dirrhoca and vomiting of infants these means were
unsuceessfull Unfortunatels 1t was only avadable mn imted quintities

The lestons caused by lach of vitamm A (underweight nfections of the lungs
defectrve eptheliasation of wounds and by perkeratosis) disappeared quickly after
the admimistration of vitamin A this was noted 1n + group of ehildren who 1n Apnt
could be supplied with 17000 11 of tins witamn per dvy Another group of
chidren were supplicd with a corresponding amount of carotene drssolved 1n rape oil
Although the carotcne values of their blood rose considerably there was scarcely
anv effeet on the vitamin A levels which rose only from 01 to 08 All symptoms
of vitamin A deficieney remanne d the same It seemed that carotene was not converted
to vitimin A A few wechs after the Liberation a sunilar exammnation was made
with two groups of eluldren who had a low level of vitammn A n their blood One
&oup received carotene n rape seed o1 the other vitamin A (17000 IU) The
¢huldren recesed suffierent food of a good quahty though the total quantity of
fat was small and the food did not contain any other important vitamun or carotene
fourees Within a weck the children who had received the vitamin A showed the
Tesults of the treatment ‘Lhe signs of vitamm A shortage disappeared and the
Tamm A values became normal The carotene group alo showed mmprovement
hut not xo rapidlv The level of carotene m the blood became very Iugh and after
%o weeks the average level of vitamin A had rsen to 25 LU Probably the difference
M the results of admstration of cirotene before and after the hberation was
2used by an unknown factor which wag present only n the food supphed after
the Jiberation Tt seems that for children at lcast this factor 13 necessary for the
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conversion of carotene mto vitunin A and probably this factor 15 present 1n varwous
fats and oils

D PATHO PHYSIOLOGICAL ASPECT OF STARYATIO\
Psyche

The apathy and iwritability were widely noted Disturbances of sleep thythm
and depression were commonplace The forgetfulness, lack of concentration, emotional
mstability and farlure of understanding were m the elderly no doubt m part due
to semile artersosclerosis, but they also occured, though to a less extent n younger
people In exaggerated forms these symptoms amounted to an acute psychous
often with violence, refusl of food, persecution manta, marked disorientation and
moral turpibude, resembling Korsanow’s syndrome

The markedly rapwd mmprovement which followed feedmng, if necessary foreed
feeding, mdicated that starvation was the main cause, even in the elderly Other
factors such as fer, worry, cold and phiysical exertion may have played a part o
the causation

Some of the symptoms may have been due to hypoglycaemiv In the seserest
cases intrayenous mjections of glucose caused tempory mmprovement, but relapse
usually occured Low values for fasting blood sngar were the rule and undoubtedls
some symptoms were dne to this, as they were relieved by food

Nervous system

Three types of neurological syndrome suggestive of bemg due to starvation
were reported

1 Several elderly patients had cerebral lestons (e g facial paresis, motor
aphasia and hemuparesis and hemanopia) which mmproved symptomaticalls very
rapdly after food treatment Posaibly animprovement i circulation was responsible

2 Neuntic syndromes (peroneal nerve paralysis, neuralgia paraesthetica poly
neurttis, herpes zoster and retrobulbar neuritis) were reported often m association
with oedema There was, however, no dramatie mmproyement with thiamm medcation
but gradual mmprovement with general feedng General undernutrition or towns
may have been responsible

3 Paraesthesine without objectiv e phy sieal signs were most common Causalgin
was rare These patients could bear no form of pressure on the affected extremitses
and damp coolng was very soothing Although a reltionshup to pellagra or aribv
flav mowus has been suggested, there were m such patients no shin lestons of pollagra
Nicotine acid amde did not relieve the symptoms which were slow to disappew
Some still complamed of them mn a follow up three months later

Newro muscular system

The weakness of the muscles was sometimes so great that successne movements
were impossible Trembling and a feeling of stiffness assoctated with slow muﬂcuht:
contraction, accompanied the weahness Cramps and spontaneous * muscle Jum!p“n
occured frequently particularly m bed Muscles showed fibrllation and were l0 isa
very tender The refleses were usually brish but CHOVSTEK s sign was almost atna
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veeatnne The 1o musoalar contrachion of SCrITE was almost unersally present
(fz 42}

Hitolooieal exanunations (Poypr) chowed atrophn, dloudy swelling and
wnetimes 71 ShT1 & dezeneration The musclos themselves were thercfore abnormal,
1itnruro musenlar disturbane «man have heonm part responsible for the sy mptoms
Ttr blood calentm was Jow an somie patients hut the eramps and inercased musculat
mmtabiity was eeen an those with normal blond calanm fevels and caleram glueonate
titracenonsy did not reliese theee cumptoms

After foeding muecde tendrme « mnsde jumps and eramps disappeared
qaekly Tnercased roflexee and the dio mu cular contractions of Scntrr were of
fonrer duration

Thewe el muscular contractions of the neeps brachut were shill preeent after
Haing the brarhial plesne nnd <t Wate panghon with prorame  aithough the
rude was completels parahie d as regards voluntary movement  On injecting
the musck and prrimscum witl prorane parahes and hypotonia of the musele
sas produced bt the Schadf phenomenon was then abolished The paralyss and
Eypotama In 2an to pres off after two hours but the Schuff phenomenon could not
T eherted before e, bt Tours The phenomenon thus scemed to be of musculawr or
ettn muacutir orem 3t was net abolshad by timng the musele with voluntary
ontrichions 1t conl ], howeser be oxb wsted by repeated applicationy locally of
themech enc ] stimulus cxohinge it In the cold the phenomenon w1s more marked
anlloyzrr ladting Ax 3t~ med to hoar some re~cmblanee to the state of the museles
mmatama congemit sy the offect on it cf punme was tind It was without effect
o repoated dows

Sledetal ayst 11

Mamy prticnts compluned of rhamntism The pam seemed to be Iocalised
s the bonds and not i the jomts It occured ¢speaally an the fork the bach, the
mddle of the foot and the sde The pun v most m whed when the mserted muscles
ntracted, when the hones were subjected to strun and on loca! pressure In all
Movements the patient tried to sparc the afected hone In domg this the muscles
were often used as o hind of splint

There were two forms of the affeeton The first winch was not so speeilie,
loohed very much Lihe somle osteopoross v general lack of caletum m the bone with
Pronouneed shortcning of the body lenght through compression of the vertebrae
This form occured in men and women alike and espeenally n old people Oceasionally
this Lencral osteoroposis WAas SCn o younger folk who compluned mamly of their
latks The sccond form was more charictershie On shingrams of the skeleton one
Usually saw only shght ostioporows or none at all In one or more places however,
the corticalis wae snterrupted by a broad or narrow stripe of non culeified tissue
{osteord Y) zone of LoosLr Thew zones wire prineipally found m the branches
ot the pubie bone, the nech of the fumyr  the metatarsal bones, the ribs ete (hg 43
a4 44) They healed by the formation of callus but othersise dud not behaveas
fracturey Sometimes both forms of the atfection of the shedeton occured wn the
same case The second form was seen prmerpally m shehthy emacrated womnen,
shercas the first was seen in men and women, who were grossly underwaighted and
“ho often had charrhoca



Both forms were described as “hunger osteopathy” after the st world war
Therr aetiology 13 still not quite clenr The rontgenological appearances of the first
form, however, are so like those of mchets and osteomalacia, that they suggest o
deficiency Shortage of vitamin I and of mmerals of the bones must bo considered
For adults and especially for old people, who for one reason or another did not fall
mto the category of those, who recerved an extra supply of milk ete , the supply
of vitamin D had undowbtedly been insufficient for more than three years This
must have affected those seldom exposed to sunlight ¢ g nuns, wvalids and old
people Vax OVEX drew attention to these symptoms in 1943 It 1s easily understood,
why m the hunger-winter of 1944/45 the frequency mnereased Up to October 1944
the diet contamed a fair amount of caletum, but after that 1t decreased rapidly
The phosphate and the CafP ratio were adequate Much caloum must have been
lost through diarrhoea, especially if the stools were fatty Moreover, Mo GANCE et o
1 1942 show ed that the protemn in the foods 1s of great importance for the absorption
of caleium (and magnesium) from the gut The shortage of vitamm D was, however,
the most important aetiological factor. Hence “hunger osteopathy” comes mto line
with osteomalacia The rapid recovery after the admumistration of vitammn D confirms
this Also, ehildren who received vitamm D did not suffer from 1t nor from rickets
The chemical data (see table 17) also confirm thus hypothesis On 14 patients with

TABLE 17 BIOCHEMICAL DATA IN HUNGER OSTEOPATHY
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“hunger osteopathy™ (2 with LoosEr zones, 2 with suggestions thereoff am% 101“':2
general osteoporosis) blood and urme examinations were made The blood c:;; céasc
appeared to be on the low side, the phosphate content varied greatly, the phosp! l;‘but
content was on the lgh side, the albumn had clearly decreased Only 2 E;nﬂ " e
varable quantity of phosphate and but little caleim were excreted 1 the
1n 24 hours These are also the chemical findings 1 osteomalacia further
Hunger osteopathy considered as a shortage of vitammn D requires rom
discussion The influence of other defiaences, e g of protemn, 15 not clear
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sme of ~ reafions one would judee, that there 1< httle refation although hypatbu
mmacms was alomost alwavs present i the patients with hunger osteaptithy Thus
m two marhedh emaciated wonmen no hunger osteopathy and a normal exeretion
of ealetim an the urine were found, winkt the tvo women with hunger osteopathy,
mentoned w the talle, were not pecatle emacrated The ficst two women had been
tahing eodd hiver ol amder the pretext of tubereulons (the other extras they give
to their chrldren) There was no relation betwien ather the degree of emacintion
or the soram albanmin an the ostenporosrs

Probabls the form with the zones of Loosrg was munls caused by the shortage
of vtamun 1wl t the general osteoporesis could be asenibed to thys, with an
meufteront suppls of ealesum Sersous or persitent drarthoea was not o symptom
of the patsents with zones of Loosrt but waaan the vass of osteoporosss Henee
it 13 ersily understood, why m the sunm tropres osteoporosis has been recorded
but not the type with Looscr zones Whilst the  frnsures  healed rapidly with
witamm 1 onds, intrave nons myections of ealenim 1o eases of generalised osteoporosis
certamls producsd a more rapud improvemant

The localiation of the fissurea  was clearly deternuned by mechimeal factors
(STEEMIt 1S and hoot s Powprs ¢t al) The sumianty with fatique frictures
15 redlly vemarkable The mfcrar <helcton appears ta react to normal use w the
«ame wa) as the normal sheleton to excessive uve e g march fracture There was
no doubt, that the form with the zones of Loosrr occured much more frequently
among women than men One abserscr saw 9 elear (anes i women and 2 far less
certam i men The same thang was noted m Frince Whilst serrous emaciation
was seen Jess among women than men n peneral shortage of sunhght was more
tommon among women Mans of the patsents with zones of LOOSFR sere nuus
who on aceount of thewr mode af In . anl thar clothing get very hitle sunlight

The proccss of he aling during treatment nas abo nteresting That vitamm D
w1 the prnerpal factor concerned sppearcd from the fact that signs of healing
sere delied for o long time 8o long as there was only wmprovement m the food
Better results were scen from injections of vitammn D 3 than from vitamm D orally,
contrany, to PoxrLy ¢t al who neted no diffirence Two to three days after the
syection (600000 T U ) a mamifcst change occurred The dejected patient was
cheerfull and compluned of less pam there was constderable improvement 1n the
tone of the muselis After two or three wecks there was hittle pain on movement
and the N ray picture showed the beginnng of callus formation, winch mereased
n density until the 8th weck In the osteoporotic form much more ealeim was
néeded for the restoration of the shelcton so that 1t 14 not surprising, that three
months after the begiaming of the trc itment the ostcopoross had not completely
dl'iﬂllpc'lr(-d

Card nacular system  kidneys

(Hunger ocdema}

Symptoms refcrable to cardiovascular nsuficenc) as & whole were rare
35pnoea palpitations and dizziness and syneope occurred, but may n part at
ast have been duc to anaemia

The heart on physicat examination appeared normal Cardroscopy often ruvealed
8 dimusmighed heart shadow Brady cardia and a tendency to hypotension were the
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stronger evidence agawnst the hypalbuminaemic character of the cedema The values
of protemn content of the cedema fluid found by Bok and others were higher than
those found in true hypalbummaemic oedema i

It 15 worth considening whether the relative ngh flmd ntake duning the
occupation had any influence on the development of oedema At present the s:pp]v
of flwd 18 generally considered of minor importance m the different kinds of oedema
ScoLkyyt even considers water as a dwretic i cardiae oedems In the afore.
mentioned tests of Kommax, the hunger-oedema developed more readily, when a
diet contamning hquid was mven, than with a dry diet In the present mstance the
flmd mtake scemed of little :mportance Qedema often disappeared quichly not
withstanding o supply of 3 litres of water per day. One even got the unpression
that strict limutation of hiqud was 1ll supported, probably due to the co cxistance
of oedema and dehydration

In the tests of Komyax salt had Lttle mfluence on the development of the
oedema Yeb 1t 18 clear that for the retention of every litre of water, several grams
of salt are needed FIESSINGER, GOUNELLE, VALLrry-Rapor arc of the opimon
that in French patients with hunger oedema during the latter years, there was a
relation between the salt content of the food and the oedema In the Netherlands
no connexion between the usually normal chlonde content of the plasma and the
oedema could be obtamned Loss of oedema was accompanted by a considerable
exeretion of salt, especially if one considers, that in both groups the diet was poor
m salt The effect of an extra dose of 10 grams of salt was tried One patient (B}
was 1 bed, the other (H) was mobilized (see table 18) During the test both received

TABLE 18 INFLUENCE OF THE INTAKE OF 10 G OF SALT IN TWO PATIENTS, SUFFERING FROX
HUNGER AND LOSING THEIR OEDEMA

12/6 | 13/6 | 14/6 | 15/8 | 16/6 | 17/6 | 18j6
10 gv
salt
albumin 28| 28 3,0 3,5 grp 100m!
plasma NaCl | 580 | 581 576 wgr %
Pat B ] cc umne 1850 | 1700 | 1750 | 1900 1300 | 1800 § 1500 ml
(n bed) | urne NaCl 91 [ 1L,1{ 127] 64 13,1 131 8bgr
oedema — —_— —

? weight 41,9 422 | 42,6 | 42,5 42,0 | 440 [ 43,6 kg
alburmn 36| 33 3,3 4,0 g%,
plasma NaCl | 560 | 563 609 wg %

Pat. H ) cc unne 1900 | 1200 | 1000 | 1500 1730 | 2400 | 1500 mls
{mo. urine NaCl 48| 84| 65 109 12_,3 12:5 :d
bilised] oedema —_ — — — —

) weight 19,6 | 50 50,9 50,8 52,21 620 | 526 kg

a diet poor 1n salt but they could drnk water ad libitum The weight was determned

\: ter ab
?very Lovening ab. the same time On 17/6 both Jre'cclv‘e‘dﬁ 13 § u?-fnitgsv:‘d::eloped

tention of
. . . o have any

great tendency to retam salt 7}

peared

1) FomsnuNE et al were unable to produce cedemsa in a patient whose oedema had dizap]
cven when 20 g of salt wero gnen daily for 5 days
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Patsente with anec mphieated hunecr oedema had no eardiae famture Lhe venous
pressure w o< on the fow ade Hene o generaf yenous back pressure was not respon
ebe for the ordema Thentals bad no dmrctie effect and salyrgan but a transitory
o et it 1a not improl ably (hat the venous flow was defective espeanlly from
theevtremities due to a lo 3 of fat and mu el The loss of the propulaive force of
mn (lr eontraetians and the Joss of turgor of the tt sucs would diminish the venous
rturn

The canse of the ordema could not have heen due to rennl damage In the
uncomphieated eases (many eases of nephritis were sent to hospital with the diagnosis
of hunger ordemn) neither athumin nor sediment was found in the urme The ability
of the hidnae to seerctc urine of low and gh speerfiec geavity was normal Salt
was alo seercted without dhfficults  this 14 seen from the blood and urine chemistry
While there were some obeervations that sugeested a shght imparment of the
VAN SnRr uren cdearane te ¢ on a patient s adinsssion to hospital, by the time
of hts diecharge normal fiiures were of tuned (an average 1n 14 determinations of
81, normal)

All the evidinec pomts to an abnormal permeability of the eapilliries as the
st of the oedemn Although the eapillary function which 1s tested in the Ruspert
Lerm test differs from that controlling the permeabiity to hiquds and oedematous
cases The few patients who gave ne ateve results had no oedema More importnt
sl was the fict that Joeal and general infections fayoured the formation of oedemn
In snme pbients the ocdoma was himitcd to one arm or one leg these cases had
Ineal festons ¢ ¢ furunclos or ulcers \Dire ner oedomn sometimes developed rapidly
following the onwt of an mfections dise e or mstance a boy of 16 was admitted
to hospital with ganeral oedema No other Cyuse than underfeedmy could be found
Benym tertian pliemodis were found m his blood The mother sud that the boy
had had cold shinvers the day beforc One hour later the oedema appeared

Summmng up, one may draw the following conclusions the primary cause of
the hunger oedema 13 shortage of proten in the food m the long run this damages
all the cells of the body, particularly the captllary endothehum which becomes
ﬂbnurmz\lls permeable atrophy of the muscles and loss of turgor of the tissues
favoury the development of the vedema hypubuminae also favours the oedema
by Teducing the water hindmg power of the blood and a high salt content of the
food facilitates the retention of the oedema Why some persons had o firm oedema
% unexpluned Gravity has o great influence on the distibution of the oedema
Whether alterations of the pH of the blood had any mnfluence on the oedema was
not sufficiently mvestigated but the precipitatmg factors of muscular exertion,
uflammations and nfections suggest such a possihility

Blood

1t 15 seen fram the data m chapter VI e 2 that the majonity of the patients
had angemin [n uncomplicated eses this was a elightly hy perchromie to normo
chromye, slightly macrocytic anacmia Its degree closely reflected the seriousness
of the malnutrition

The anaemia was not haemolytic the biirubin content of the blood was low
the urne contained little or no urobilin the number of the reticulocytes was low,
the osmotic fragnlity of the red cells was not mereascd, and there was no question
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stronger evidence ag the hypalb character of the oedema The values

xgs
of protemn content of the oedema flmd found by Box and others were lugher than

lugh flmd ntalke during the
. . i P P Y I '
of flaid 13 generally considered ¢
SopreEsy even conwders wate L
mentioned tests of Komaw, the hunger oedema developed more readily, when 3
diet contawung hquid was given, than with s dry dict In the present mstance the
fhnd mtake seemed of hLttle smportance Oedema often disappesred quichly not-
Withstanding o supply of 3 bitres of water per day One even got the impression
that strict bmutation of Iiquid was 1l supported, probably due to the co exustance
of oedema and dehydration

In the tests of Komvaw salt had httle influence on the development of the
oedema Yet 1t 18 clear that for the retention of every hire of water, several grams
of salt are needed Frmssinger, Gouxzine, Varrery-Rapor are of the opumon
that in French patients with hunger cedema during the latter years, there was a
relation between the salt content of the food and the oedema In the Netherlands
no connexton between the usually normal chloride content of the plasma snd the
oedema could be obtamed Loss of cedems was accompanted by a conderible
excretion of salt, espeeially if one conmders, that m both groups the diet was poor
m salt The effect of an extra dose of 10 grams of salt was tried One patient (B}
was 1 bed, the other (H) was mobilized {see table 18) Durmg the test both recewved

Tasty 18 INELUENCE OF THE INTAKE OF 1§ G OF SALY IN TWWO PATIENTS, SUYFERING FEOM
HUNGER AND LOSING THEIR OEDEMA

{ 26 | 136 | 148 | 156 [ 106 { 17 | 198
15 gr
salt
alburain 28] 28 3,0 3,8 grp 100 !
plasma NaCl | 580 { 581 576 gt %
Pat B ] cc unme 1850 | 1700 | 1950 | 3900 1300 § 180D | 1500 mi
(n bed) } umne NaCl 91 1,1 127] 84 13,1 131 35gr
ovedema e — ~—
l weight 41,91 422 | 49,61 428 129 | 410} 438 kg
albumm 36 3.3 33 40 &%,
plasma NeCl | 560 | 563 609 mg o
Pat H | co unne 1000 { 1260 | 1006 | 1500 1736 | 2468 | 1500 mls
{mo urme NaCl 4,8 8,4 8,5 10,9 ];{ 3 12-,5 fas
bihsed oedema —_ — — — -
! weight 49,5 50| 50,8 50,8 §2,2 | 52,9 526 kg

& diot poor 1n salt but they conld drml. water ad kbitum The wenght( was detcrm-mgz
apare pwemme at the sxme time Op 17/6 both recetved 10 g of NaCl m'\vat.crm,

\ -

grent tendeney to retamn salt 1)

1) Fonaywe et al were unable to produce oederna i a panient whoso oederss had dssappeared
even when 20 g of salt were guen daily for § days
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Patients with uncomplicated hunger ocdema had no eardiac fulure The venous
pressare was on the low sde Hence a general venous back pressure w43 not respon
mble for the oedema Thmtahs had no dwretio effect and salyrgan but o transitory
one Yet 1t 15 not improbably that the venous flow was defective, espeanlly from
the extremities due ta a lass of fat and muscle The loss of the propulsive force of
muscle contractions and the loss of turgor of the tissucs would dimmish the venous
return

The cause of the oedema could not have been due to renal damage In the
uncomphicated cascs {many ¢ases of nephritis were sent to hospital with the diagnosis
of hunger oedema) netther albumin nor sediment was found 1n the urme The ability
of the hadncss to secrete unine of low and high speafie gravity was normal Salt
was also seercted without difficulty  this 12 seen from the blood and urine chemistry
While there were some observations that suggested a shght impurment of the
AN Stinkt ure cletrance test on & patient s adinission to hospital, by the time
of Ins discharge, normal figures were obtaned (an aserage in 14 determinations of
R4 %, normal)

All the evidence pomts to an abnormal permeability of the capillaries as the
cause of the oedema  Although the eamllary function whteh 1s tested in the RumreLs
Leept test differs from that controlling the permeability to iquids and oedematous
cases The few patients who gave negitive results had no oedema More 1mportant
still was the fact that local and general mfections favoured the formation of cedema
In some patients the oedema was hmited to one arm or one leg these cases had
local lestons ¢ g furuncles or uleers Moreover oedema sometimes developed rapidly
following the onset of an mfectious disease For mstance a boy of 16 was admutted
to hospital with general oedema No other cause than underfeeding could be found
Bemgn tertian plasmodia were found in his blood The mother smd that the boy
had had cold shuvers the day before One hour later the oedema appeared

Summing up, one mayv draw the following conclusions the primary cause of
the hunger oedema 15 shortage of protem 1n the food 1n the long run this damages
all the cells of the body, particularly the capillary endothehum which becomes
abnormally permeable atrophy of the museles and loss of turgor of the tissues
favours the devefopment of the ocdema hypalbuminae also favours the oedema
by reducing the water binding power of the blood and a high salt content of the
food facihitates the retention of the oedema Why some persons had a firm oedema
15 unexplamed Grawity has a great mfluence on the distribution of the oedema
Whether alterations of the pH of the blood had any mfluence on the cedema was
not sufficiently investigated but the preeipitating factors of museular exertion,
inflammations and nfections suggest such a possibihity

Blood

It 1s seen from the data m chapter VI, ¢, 2 that the majonty of the patrents
had ansemia In uncomplieated cases this was a slightly hyperchiromie to normo
chromie, slightly macrocytic anaenua Its degrec closely reflected the seriousness
of the malnutntion

The anacrma, was not hacmolytic, the bilirubin content of the blood was low,
the urine contaned httle or no urobilin, the number of the reticulocy tes was low
the osmotic fragihty of the red eclly was not nereased, and there was no qneatlur;
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of mereased liacmoporesss in the bone marrow  Neither was 16 o question of lach
of iron As already mentioned, the amount of sron m the food was fairly satisfactory
up to the time of the famine proper The frequent hypo anda chlorhydria and the
charrhoea did not favour the absorption of won The normat reserve, howeser, 33
furly large The vatues of sron m the serum determined by Bor and Hyrst were
somewhat contradictory Hurst found normal values Bok (in cates with severe
andemia) Jow talues Treatment with won proparations and hy drothlone acid dud
not cause any acceleration of the rise of haemoglobin, sxcept m the hypochramic
phase mentioned below Nor was there any parallel with pernicions anaemma nor with
the anaemns of Luey Witrs There was no megaloblastosts 1 the blood or bone
marrow, the achylla was not oblgatory, the haematological fmdigs differed,
there was no hy perbihrub nor urobil , treatment with I er preparations
and yeast were without effect Th last makes 1t improbable that there was &
deficiency of folie acd

Everything ponts to an “aplastic * type of anaemua The haematological picture,
the dwmmshed activity of the bone marrow and the low “endogenous” exeretion
of urtc amd would support this Here too the cause was probably the shertage of
proten n the diet With better dicts an xmprovement set 1w, m porallel with the
progress of the gencral condibion Occasionally 1he merense of haemoglobine lagged
behind that of the red cells In this hy pochromie phase the admmstration of won
had 8 mamfest effect There may thus have been a latent syron deficency The
1ather Jow average of mean cory lar } lob ration had already
ndicated this

Endocrine system

The endoerme system was but hittle mvolved during the starvation The losered
hasal metabolism was not due to thyroid msufficiency, the cholesterol content of
the blood was not materially mereased the heart was not enlarged, the velooit
of the arrculation was only shghtly retarded Adrenal cortical imparrment was
sbsent, as shawn by the normal blcod Na en X figures, i spite of the adynamia,
the apathy, the tendency to hypotension and to pigmentaton Moreover the spﬁ()l
ecavery with good feeding 13 agamst this Gynaecomastia and mastodyma oceu "
frequently 1 men and boys As at post mortem Poype found adrenal gian! J
remarkably robust m relation to the enchexia, with broad cortices, one might consider
an abnormal production of cestrin and of the 11-dehydro 17-hydroxycorticosterone
which according to ALLBRIGUT, 18 related to the conversion of protem,to g(\moce'3
The suailarity of the shon signs of the hunger disease to those of Qusnine’s syndrom!
(thm, transparent shin with superfictal haemorchages) was notable

Judging from the tendency to hypoglycaemia, the istands of La B
perhaps overactive due rather to the fact that the food was poor m fat ant ;\
and relatively rich i carbohndrates duting the whole time of the occupatio e
to the underfeeding itself The favourable effect on the obese diabetic was
e Te}?;xiendenny to lowered blood and urie calerum and the mcmxscf} !r;’:f:‘?““;“;
of the muscles suggestcd hypofunction of the parathyrords Cav OSTP:K zl ;‘SM pr
however, mostly negative Between April 1944 and May 1945 ﬂz‘:{fctheﬂ#n s
spontaneons telany were seen, & disease up till then extrerz:ely srem lf # ;e‘ ral cases
Shit lamp exammations of & number of cases by v p VALK reveale

ngerhans were
lorics
than
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with «ubcapsular den<tties Lsualls the Mond ealeim returned rapudly to narmal
thouzh the reritabilits of the muscles lasted much longee One may postulate with
Frourty, that the Jow Food ealerm fed to parathy rowd overnetivity and by pertrophy
Thie everwetivity an come cascs led to exhaustion and possible atrophy

The ponads were undoultedls cheched m both sexes Amenorrhoea w49 frequent
and while this mav have been an part psychogemie HoLwrr found in a number of
men oligospermia and 1 some w omen an madequate production of follicalin according
to findings after microcurretage Dhnnushed hindo was complawned of by both men
and women In a lofrscents retardation of puberty frequently occurred

The production of maternal mlk appesred to bo more or less normat The
progressive eachenis with hy potension tendenes to hj pogly caemia, amenorrhoen,
faling of the har low basal metabolsm and early aging, suggested SPMvowps
disease On post mortem examnation however the hypophy sis was macroscopreally
at least normal Vorcover the majority of these synfptoms soon disappeared when
a diet rich in protam and ealores was given

Ahmentary aystrm hreer

Inmost cases the appetite was good W hen the occasion rrose, enormous quantities
of food were tiken at one sitting This may have been why acute dilatation of the
stomach was so often observed The remarhable frequency of volvulus, espeerally
of the sigmeard was probibly due to the «xeesstve roughage in the food The severest
cases often had difficulty m suallowmmg Tlis was caused from dryness of the mauth
and tongue (dunsmshed sccretion of saliva) wekness of the muscles and eapecially
from aphthous ulcers of the mouth and pharynx Whether these aphthas were due
to 1 specific deficuney 15 unhnown Sometunes especially wn cases with diarrhoea,
the tongue was ficrs red and rather smoath with or without punful fissures The
mucous membrane of the mouth and the Iips had sometimes a somes hat swollen
glassy appearance Very occasionally there was  perleche  The abnormalities were
probably due to a deficiency of meotinte acd following njections of meotmnre acid
amde they disappcared rapidh

As already noted the gastric jurce was mostly of low acidity The frequency
of achylta was greater than one might expeet even when the high age of most of
the patients 1s considered Peptic activity was usually present The tryptie and
diastatic actinity of the duodenal Juice was normal and also the secretion of bile

An early and estremely frequent but lutherto nnexplamed symptom was
diarthoes Hardly anyone estaped The same holds good for flatulency Borborygm
{requently were noted and many had an embonpoint * from the meteorism and
flabbiness of the abdominal muscles W lulst meteortsm and borbory gmi were erly
symptoms diarthoea only occurred later Usually & pappy  offensive stool was
passed ocessionally st was watery or frothy Sovmetmmes was mucus but seldom
blood The actiology of thus diarrhoca 13 comphicated and certunly nut the sime
for all cases A defiesencs e g of the vitammn B comples was postulated As noted

he diet and thiamm

1s undoubtedly some

the durrhoes The

same held for nboflivine At post mortan exsmmnation oedema of the wall of the
mtestine, espeesally the smalf intesting, was often seen Undoubtedls the merensed
amount of rougha,e n the food was 1 part responsible Voreover many scrious
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dietetic mistabes were made and the strangest kinds of food wers eaten) cien
decomposing food Although only seldom were pathogemc bactena found i the
stools (Sonne, Newcastle and paratyphod baalhi were recorded), nevertheless
probably 1 many eases an mfection was the cause The epideric eharaster was often
very clear, there was often fever, and even the relatively well fed suffiered Rectos
copteally signs of a true cohitis were sometimes found Because of the achyln much
of the diarrhoea may have been due to the loss of the normsl bactenoeidal action
of the gastric yuice

The tendency to hy perglobul with the fall m AJG ratio, the low HgCl,
titre andth e abnormal galactose tolerance, all suggest an affection of the hver
In a number of patients, m whom liver puncture was performed, Pover could
find pathologcal changes m the parenchyma (17 out of 22 cases), such as small
focal necross, hydropie swelling and cell and nuclear anomslies 1818 worth notmng,
that dunng the lost yjear before lberation, the frequency of icterus eatarchabs
prolongatus and of subacute atrophy of the liver had considerably increased The
work of Fonorer, WurerLs et al, Messvoer and Hawrexs, ELvax and Hewrerz
showed that msufficient supply of protein damages the hiver and dimumshes the
resistance of the organ to infection and mtosscation Espeaally mmportant are the
dehiencies of oy stine and metiomine (Brsy and Biwovr, pu Vianeavnd, Hoswormi
and Gryay) These amino acids were present only m very small quantity m the
low protemn e, on the other hand considerable quantities must have been mobilised
by the tissue protemn breahdown

Shn

Besides the oedema and the dehydiation, the shm showed many other abnor-
malities Marked and ramdly developimg oedema sometimes cnused crachs i the
dermis which showed as fine red or white Iines All the patients showed a tendency
to pigmentation Often a “cachetic’ chioasma was seen The Inea alba was often
brownish All sorts of sk nfections left mgmentation on healng Pigmentation
of the buccal mucost was not seen, and, as been noted, there was no question of
adrenal msufficieney nor pellagra Probably once agnmn a protem defiiency was
the cawe Comparson with cloasma utennum 15 suggested Vitshigo oceurred with
some frequency The contrast with the psgmented areas wos marhed In the follow
up three manths later dinmnution of the mgment of these cases was noted Wouy
patients had a fauwly broad pigmented band runmng over the nais, parallel to the
upper rim of the nal bed The cause of this was obscure

Some additional discussion on the indmdual deficiencies can be attempted

Defrcieney of calories

As 4 result of thus, cmaciation was eatreme Mo Swrvey, the mayor of Corh,
who died after refusing food for 75 days had lost 40 % of his bodyweight Apparentls
& lower level can be reached by chrome underfeeding

A direct offect of the emacation was the frequent occurrence of prolapsc,
DIFTL's onses, strangnlated herniae, prolapsus am and vaginse were unduly wmﬂrgﬂﬂr

Sufferers from hypertension mproved symptomatieally during the period 0
food restrichion Eclampsin was rarely seen (STVDRAM)
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(1ses of arthintis deformana and obeaty also benefited at first from the loss
of weight The dimmnution of frequency of post operative thrombosis and emboliim
m the years 1940—1944 (Bo1 rrya) may have been due to the deerease of frequency
of obesity

Peptic ulceration was more common (V Fry, PLATTPFL STorTi and BFamosT)
due to & mulhtude of causes e g psvchie tension wsuflicient rest malnutrition
Gastric uleer ncreased more than duodenal uleer (Stortr and Brausoar,
Serwrrrzrr)  Jorpans and Scrwrrmzer observed eases of  ulecre géwnt

D freiency of protein

Beeaust of the deficieney of calories and the absolute and relative deficieney
of protemn body protun had to be used as a <ource of energy AMany of the phenomena
of starvation were probably due to this e g hyprlbuminacmin hunger oedemn
lowered brsil mctabolism  psyvelue disturbanees  capiilarly endothelnl damage
muscuiar abnonmaities and ivcr fesions with fow 1mmune antibody production
(ef ByarTir} Infections thus took an abnormally unfavourable course Discases
which had become rare such as gallopmg phtiusis and bilateral pleurisy recurred
10", of the m patients for starvation had tuberculosis

Whereas the peneral reaistance of the body improved buy slowly after dietary
treatment the locl mechamisms mvolving yvasoditation rapidly returned to normal
Thus PrRQUIT reactions wluch had Leeome negative dunng the starvation period
m subjects known previously to hase had positive reactions revuted to poutive
agam This may indieate o speafic dvsfunction which may have accounted for
the diminution during the starvation period of allergic manifestations {eczema
urticana asthma nugrame ete ) and for the merease of diseases m which temperature
changes are thought to he mvolved such as acute nephritis and 1cute rheumatism

Hypothermia was probably due to protem deficienev It was rapidly corrected
by a dict nch m protem

Dreficrency of fat

This deficiency probably had some beneficial results Gall bladder disease and
acute pancrcatitis dechined 1 frequence early m the occupation and increased
amazingly after the Liberation (Scuary) The change m the fat/eirbohydrate ratio
also was probably one of the causes of declme n diabetes

Defictency of vitamins
4 Although the blood levels were low deficieney symptoms were rare ikl
cases of mght blindness and some of follicular hyperheratosis were seen Severe
deficiencies were almost unseen Caroten icterus was not uncommon Some of these
cases had mght blindness which reacted to vitamin A admimstration There thus
scemed to De in these cascs a failure of conversion of carotene to vitamin A
B, Although the diet towards the end of the occupation was somewhat low
m tlnanune and although the blood values were on the low mide, saturation tests
m most eases gave satisfactory results Typieal B, deficiencies were not seen and
the cases of doubtful B, dcfiveney did not react to thiamin adminstration
B; Riboflavme mtake may have been low m some ca es but on the whole
the exeretion values were not unsatisfactory Defimite cheilos and fissunng were
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not seen The stomatitis and glossitis seen with cases of dsarrhosa reacted to nieotimg
aad amde rather than to miboflavine

Niaern  Although the mtake of meotme and n the food was on the whole
farr, the low tryptophane mtake and the drarrhoea favoured the development of
pellagrs Changes m the mtestinal flora may have been of importance The complete
picture of pellagra was not seen in the Western Netherlands but suggestive featores
were sometimes seen — the red painful tongue, stomatitis and untability — which
respanded to injections of mcotime acd amide The diarrhoes did not respond

C 1In spite of the deficiency i the food and of low blood values seurvy dd
not appesr and the haemorrhagie diathess did not respond to vatanun ¢

D The shortage of vitamin D caused some sheletal changes which have been
discusged

B, K and P No signs of def of these wit were noted

Recovery

Recovery from most of the features of starvation was rapid Alter loss of the
oedema flud the wesght ncrease in uncomphoated cases was rapid and steady
In one serses, threc months after the hberation the average merease m weight was
14,3 Lg Nitrogen retention was shown to have oceurred Skin and musecle turgor
returned remarhably rapid and the skin airenlation equally so, mdolent uleers and
furuncles became “active” and panful

Even after thewr return to normal weight many patients retamed their tendency
to develop oedemn influenced by gravity It disappeared with rest assoeiated with
polyuna Hypalbummaerma had long before been corrected and so conld not have
been the cause

Normal pulse rates and body temperatures were quickly restored, but the low
values for blood pressure even m previously hypertcnsive subjects often persisted
for longer periods The normal blood levels were only slowly regamed The muscular
tissue took some time far complete regenervhion This was aded by exercse

The neuritis recovered gradually and completely, except that i a follow up
exammnation many still plamed of paraesth Psychie changes recovered well
although the elderly still had some memory defects 1nd mental fatigue Some ‘nervons
brenkdowns” oceurred when the patients resumed thew normal gceupations

Diarrhoes was frequently obstinate and hable to recur, giving a picture of
“chrome cnteritis” but this presented no bir to nuimtonal rehahbitation

Dhabetes agam b with the inereased rTations Obesity abo
recurred In women 1t was often accompamed by amenorrhoea and m men by
mastodyms The obesity was usually general but sometimes localised to the face
and trunk and was assovated with thin shin This suggested Cusnive’s syndrome
and may have been due to a fadure of adaption of the adrenal cortex

F  RIOCHEMICAL DATA
Preface
1 and
Several groups of mvestigators collected data concerning the biochemmea
metabohc nsgentspo! starvations The laboratory umt, under Dr § BraTrig, working
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1 collaboration with the test ward established at the Mumepal Hospstnd, the Hague
camed out mtroren balinee studies investigated the relation of ocdema to protemn
concentration n the blood, determined oxygen consumptions and made some
heamatolomeal observations (chapter VI, e, 1)

Dutch mvestigators working 1n Inboratories in Amsterdam, the Hague, Rotter-
dum and Utreeht, covered o comprehensive range of blood and urme analysis,
meluding vitamin determination, determmation of basal metabolie rate and related
studies {chapter VI, e, 2)

Section VI, e, 3 1s taken from n prehmmnary report drawn up by Dr H Srcrair,
the leader of this survey team As & report of nutritional conditions 1n the large
Dutch towns Lewden and the Hague, 1t should form part of tho section dealing
with nutntional surseyvs as n whole, but since 1t contains the results of so many
biochemical analysis — no less than twenty five thousand determinations were
made m the laboratonies at Leiden ~ 1t 1s thought to be more appropriate to bring
these mto claser relition with the other results of biochemieal examinations by
meluding extracts from the report mn this section

It would have been convement to brning together the data from the three
sources and make one comprehensive report This course was ruled ont, however,
by consideration of the different composition of the groups of subjects studied
The cases studied by Dr Br arrir and hus colleagues were, without exception m a
ver\ senous condition when admitted to the Test Ward Thev represented the
termunal phase of starvation The Dutch data refer to groups examimned at different
pentods of the oceupation and individuls at different stages of nutntional dechne
These data are particularly mteresting because some of the individual cases were
followed up for re snvestigation three months after hiberation Most of the records
collected by SpcLamk s unit concern the population of Leiden and The Hague 1n
the latter half of Vay 1945 when the food sitnation had been maternally rehieved

The Lditorial Commuttee decided therefore to present separate reports covermng
these three groups of mvestigations and to mndicate 1 a final section some of the
broad conclusions that could be drawn from a review of the data a3 a whole

I  BIOCHEMICAL STUDIFS

Laboratory Umt Mumeipil Hospital, The Hague

The work of this umit was directed towards obtuning mformation on the
relative values of protem and hydrolysed protemn in resuseitating mdividuals an
the last stages of starvation the cffects of dicts of different clore nnd mtrogen
contents on nitrogen retention and weight gain and on the starvation state itself
Several studies of indinidual cses presentmg unusual features were madc

The laboratory work fell mto two phases The first phase covered a period
of less than 2 weel s duning which patients admitted to hospital for treatment and
study had not had aceess to food other than that available during the latter months
of the German occupation 1his phase ended about May 31st 1945 The second
phase began thcn when patients were admitted who had had access for about
2 weehs to rations which proyided not less than 2 000 and not more than 2 500 calo-
mies per day  Such patients were very emaciated but thar chimeal condition was
better than those setn during the fuest phase
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The expermmental worh was made up essentially of mitrogen balance experiments
of short duration m the first phase and of much longer duration in the second phase
Oxygen consumption determinations were carried out on as many patients and
repeated as often as possible during the course of these experiments Biochemical
determmations other than those necessary for mitrogen balance work meluded
determinations of plasma protem levels, albumnglobulin ratios haematoerit and
haemoglobmn values, blood and urine urea concentrations, and plasma (or serum)
non protem nitrogen values

Subjects studred

All patients admitted to the Test Ward were available for study by the Labo
ratory Umt After exammation by two chmcians who satisfied themselves that
cardiae, rendl, pulmonary and infectious diseases were absent, a group of patients
were selected The origmal plan was to use only adults of both sexes between the
ages of 18 and 45 years for the various experiments Unfortunately for the work
such persons formed but a very small number of those admtted as requirng medical
care Many of them were table for nvestigation Consequently the group
actually studied contamned an unduly high proportion of elderly men Clinical records
of the cases are given in Appendix Nr 28

On admission to hospital all patients admitted during the first phase (May) were
placed on a diet devised by Dr DE Jowch of the Muntcipal Hospital during the
German occupation which was known as the “Dr pE Joxer diet without eggs or
milk”

The composition of this diet ,alse that of all other diets used in this sertes of
experiments 18 given in Appendix Nr 29

After a period of a few days at most the vamnous experimental diets were com
menced In a few mstances 1t was possible to commence the expermental dets
mmmediately on admisston When these diets were commenced 1t was noted that a
number of the patients developped diarrhoea This was almost universally present
m some degree at some trme during treatment Its occurence was not related to
any one type of diet When 1t appeared durmng the course of a mtrogen balance
experiment that experiment had to be termmated In this way the number of patients
on whom work had hegun was serously reduced Adequate and accurate studies
were posstble on a small proportion of patients and m them only for a lumited period
The climeal lustories of these patients are given mn Appendix Nr 28

The value of protesn hydrolysates

Two types of protemn hy droly sate were provided for expenimental use One was
prepared by the acid hydrolysis of cisen To compensate for that destroy ed during
hydrolysis, tryptophane was added at a later stage of manufacture The hy drolysate
was provided in the form of a sterile solution contamning 5 g per eent of dry hydro
Iysate, and was mtended for mtravenous use It was proposed to use this materiil
m severely 11l patients as the sole source of mitrogen Such experiments had to be
abondoned as the material was found to produce extenstve venous thrombosis
The second type of hydroly sate was a poswder to be used orally ¥t had been producel:
by spray drying on enzymatic digest of casemn andfor lean meat The inclusion Od
meat gave a much more palatable product than casemn alone The powder was fount
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oranthias to contam 11,6 to 125 ¢ wtrozen {or 100 g powdrr as piched Al the
s lies on Wvdrolisate feins werc Cenod ont durng the fiest phiace

The Indrolvarte was achmnitercd mo<hation with plueose The amaunts and
roseentratinns have been oot ant an Appondin N1 29 The ghicose nsed contataed
tnmm nboflvan mieotoce aad an T asirebic aced (< paze 38) At first, feeding
of the wolution was prven by mad tohe 2t aeate of gbout 5 wmlmin Shortage of
il nurang staff made the vate bffoult b el when Jarge numbers were
bz fod i this way Morcover st wa £ ) that paty ote precforeed to denk ther
Dedrather than fo hase a nasdd il 0 0 frthe o wtee part of thar waking
dn Privkang the feeds mmphfe #10 w ' 4 0 urad contrmwons supersision
wansure other that the dose graeh |y ~umedd or that of not whally con-

t

simed the readiye was measare 1oand t

At the same tome av admn 2 0 BT lodusate was s progress another
Rup of Padiomts was hemg e g Pt nstetaeed mlh powder and ghicose
Time malh hets hadt appr v o both e 0 e wd mtrogen contents ay
wompaeable hvdrohsate s 14 b Ve b el 2 hitees The fiest ex-
prrmment was to foed nopgroap 83 1 1 it lts contunmz b g mitrogen and
By phiene far as tong as thes it b O of these patients recerved
Budrohate and the othioe bt ¢ oot < wd cxpeniment conusted
masme the above diets for ] Tev 0 Pl o oublins the enlories mitrogen
of the dit The datterdevedlwa 10 1 11 1 FE s long as it could be tolerated
Yam wstropen and « ddon BRI i prvantcds eyl both the hydro

haatc and mll, dhets % thid oy oot onested of the sime treatment as
sbove execpt that after v dn 1 18 4 abi lovdd the amount of mitrogen and
alories Were gner ied to thre nn e et d quantitis Thore were thus three
upermnte caehy divebed wet 1w 1oy a0 lnedralyeate and the other on
a mih diut Bachof thiw twe oo uj nton Dty vonny adults at the commens
oment of ¢aoh expermrent Unfort one by the expenment could not be ecarried out
Splanmd for thre mosons 1o~ 0y bl pitients develuped severe diarrhoea,
2 <ome eould not b anddu od te tihe 1h Fa b B desan the specified quantities, and
OWIL to scaraty of hiflot p o w b oflictime of oxarcta were not always

compl t¢

Ten bajanee pernnds of 3w more dis o completed The roults are given
m Tajle 1 Appardix Ar 30 The rohiton of troucn retention to calories and to
BASORE R tnput are shows ws fig 47 ol 43

Ths numbcr of campleted cvproments s Oa small to peraut definite eon-
usions regarding the polatine b of whole wilh protem amd hydrolssed protesn
O can sndieate some of the resitlts shown m Tabl Y Appendin Nr 30 A negatise
utrogen balane rosutted when the antahe £ N duly was 59 g as hyvdrohsate (1 case)
and 9,9 ¢ aq protat (2 canes) {hord wis apositing balaned on Ivdrolysate diets
ontaming 11,5 ¢ N (1 casc) und J8 04 (3« mest and onomulk protein diets contamng
W7 X and 27296 ¢

Lhe ¢vudence scanty though 1t s dous not warraat the conddusien that kvdro.
boate was, under the ¢ xpements! conditions Gther absorbed or retamed better
than whole protan The valucs for abmorbtion snd retentron groen must be treated
With pome reserve, for the difficulties mboront i colleeting facees over the short
balance period were great

By the time the techmial diffscnftscs of the coperment sore surmounted the
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entical peniod had passed and patients an a chmenl state sufficently serious ss to
Justaly the use of protein hydrolysate ceased to be adnutted to the Test Ward

Mstrogen balance expervments on rarying dicts

The object of these experiments was to determine the various factors which
snfluenced mtrogen retention nd gamn m weight As in the provious expermments
these were essentially mtrogen balanco experiments but with longer balance penods
than those desenbed m the premous senes of studies

Daly mtahe faccal and unnary mtrogen excretions and body weights for
ench patient studied are given m Appendix Nr 31 fig 119

‘Where osjgen consumption deternunations were carried out the basal heat
productions per 24 hours are also shown Duning each balance period the ealore and
mitrogen mntihes were steady and the type of dict was unchanged In tables 24
{Appendrx Ar 30) the total nputs and outputs are given both as dmly averages over
the period and also as the average calorie wnd mtrogen mputs per hilograr body
weight Mitrogen retentions are also expressed as gms V per kilogram body werght
The body weight value nsed was the mean body weight (dathy weighings) over the
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*nod Thiy seemed Justifinble as on the whole the rate of weight change was not
Teat over cach perind

Asno period of adjustment was possible on a particular diet, before the mtrogen
alanee on that diet was detcrimined, 1t 13 necessary to realiso that the mtrogen
Utput rate tended to lag somewhat behmd the mtrogen input rate This Ing however
38 ot grest when succeeding diets were Ingher 1n calorie and nitrogen content
£ %as seriong when for any reason it »as necessary to reduce the mput levels Hence
alanee pertods whach fell imto tins latter category cannot be compared with corres
ondimg periods m other suljects, where such periods represented a higher mput
vel than thay preceding them

b was found that i genera] the mtrogen retention was proportional to the
oy nput but not proportional to the mtrogen mput Igs 49 and 50 The nitrogen
dlance waqg negative when mtrogen mput was less than about 0,18 g mtrogen per
?and the calgrie mput less than around 32—35 eils per hg

£ one or other of these mputs was less than these cutical levels the bilance
35 negative Qn mitrogen mput levels in excess of the entical level the factor which
termined the level of retention was the calorie mput per hg There was evidence
'3 given calapie mput level per kg the percentage mitrogen retention mere wed as
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the ratio of nonprotem calerzes to protein calories increased until a ratio of 5 1
wag attaned The lower this ratio — 1n one esperiment 1t was as low as 15 1—
the lower the percentage retention

Thus the sign of the mitrogen balance was negative when ether calorie or
mitrogen mput or both were below the enitical levels, but the efficiency (1 ¢ percen

FIG 49 Relation of mitrogen retention to calorie mtake 1 patients fed on hydrolysate or
milk protemn diets
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tage mirogen retention) of any given diet was determined by the ratio of nonprotem
to protem calortes n the put, provided both the calorre and nitrogen inputs were
above the critical level

Metabolic rate

.
1t 15 generally beheved as the result of Benedict s work (1919) which has been
exammed enitieally by Lusk (1928), that in the starvation state the metabolic rate
15 reduced, whether that rate 1s estimated in terms of heat production per sqmtre
meter or per hlogram bodyweight This belef however rests c’lfleﬂy on an mvesI 1
gation on & series of subjests on reduced but not ‘starvation’ intakes for a rela-
:wely short pertod — 21 days Weight losses were small and did not on the n;'{cmge
excded 8,5 per cent Weight losses 1n the group of subjects studied mn The aghute
were much more serious and reached a level of 38 per cent of the normal we:fa 9
Under such conditions estimations of heat production m terms of flut o;
area led to results which were not a true index of the rate of cellular oxy ntlude
Likewise changes wn the ratio of active to mert matenal of considerable magn
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tahe yhice when weoreht dosses exceed 25 pet ernt of the normal werght  As these
powts have been discussed in detul an other publieations 1), 1t 12 suffrcient to state
herc that when metahalic rates are gisen they are the pereentage changes m rates
of hrat prodnetion per hilogram bodvwaight cortectcd for ehinges m netive matenal
per hibhram

FIC @ 1" 1stion of mitrocen retention to ntro en mtake m 1 itients fol on hvdrolyeate or
mik yrote n cets
Ty droly ate
Mk yrotein
2

10 .

N2 RETAINED GmsS/DAY

-2 .
- INPUT Ny Gms/HEms BoDY WEIGHT
o 05 70

“oventeen pationts were osamined Ditermmations were made under basal
tonditions hctween & and 94 m al-o hetween 3 30 and 4,30 p m on the snme day
The lnsal test toal, place not lcss than 13 nor more than 15 hours after the 113t meal
This menl contamned shout 20 per cent of the daly mput The mid day menl served
#1290 p m contamed not morc than 30 per cent of the daily food mtake Oxygen
consumptions were carricd out on the knipping spirometer in the Mctabolism Room
b the aaff of the Mitabolism Iepartment of the Hospital

The normul heat production was ealenlated from the standard heat production
@bles of Boorim and Saspuorn (1924) and the normal surface area compated
from the py Doy and »1 Bots formula (1916) This normal heat production has

0 expressed ay calorics pur 24 hours

As all the Paticnts had some de.rec of trammg n the use of the apparatus,
Ve at the firet seswon a deductron of 5 per cent has becn made from the standard
heat production appropriate for the age and sex of the subject A further deduction
of 3 prr cent from the stindard valuc was made m all subjcets whose aze exeeeded
M vears

Al the tracings made were submitted to DeJ D Ronerrson of the Middlesex
Hopta) London, for hits scutiny Those records winch were 1n hts opimion of doubtful

Ty TR ) (Brt J of Nutntion 1n the press) Beartie J Bewr, D J
FUBERT P H )
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value were rejected At his suggestion 1t was deaded to use the standard R Q
of 0,82 ustead of the R Q determmed from the oxygen and carbon th oxids
volumes ') His suggestions end advice were most helpful and have been gratefully
recerved

The relevant data for the basal oxygen consumptions are to be found 1n table 5,
Appendix Nr 30 Values for the oxy gen consumphon after food are given mn table §,
Appendix Nr 30

When the results of the fust tests were analysed 3t was found that heat pro
duetions per hilogram arised with the level of calorie mput but not with the mtrogen
mnput Only when calorte mput fell below 35 calflg/day was the heat production
per hilogram lower than the normal rate At levels above 35 calfhpfday the nse
n heat production was proportional to the calorie mput

This 1 hawever applied only to heat productions measured withmn
4 days after edmission As treatment proceeded two trends were noted in the vanons
patients Those who were maintamed on & constant and high calorte mput showed
a tendency for the heab production to fall from its tugh initial level but even after
34 weehs treatment, heat production was above the normal rate In other patients
where calorie wnput was rased step by step by intervals, the rate of heat production
tended to with ewch ve rise i inpub ¢

After food, heat production rose by varable amounts above the basal level
for that day While most patients showed wncreases up to 40 per cent a fow showed
mncreases exceeding this One patient (T St ) more than doubled hus heat production
The sigmficance of the igh metabolic rates on re alunentation and therr further
nse after food has been discussed ebewhere 2)

Protewn utilisation

At the time of the oxygen consumption tests the unine output covenng a
pertod of about, two hours was measured and the unnary nitrogen output per hour
was determined by the serm mero Kjeldahl method The daty obtained hwve been
set out n tables 7 and 8, Appendix Nr 30

Tn the basal state the urnary mirogen per hour was proporhonal to the
mitrogen mput of the previous day (fig 51) When the percentage of protemn calories
contamed in the mput was ealeulated, 16 was found that the percentage of eslones
n the basal produchion which came {rom proten, rose with the percentage of proten

ut (fg 52}
” th’l‘?h):xgmoinz of heat produced from protem m the output was ealeulated by
multiplying the mtrogen output per hour by ity calorie equuvalent 26 51 cal per g
ritrozen  Bxenunstion of by 62 shows that when protemn provided sround 40 peg
cent gf the mput calores the heat production from protewn varied between 3¢ aud 82

2aha

iyse s W

by other methods that deposition of fat took place At B very rapud rate uuring Lne pPron
yecovery from undor nutrition
1) Bearrie J and HERBERT
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per cent It was obvious that on some diets protem nas bemg used largely as a
source of energy

The protem mput may be accounted for m the following ways 1 that Jost 1
the facces 2 that required for basal needs, and 3 a surplus over the basal require
ments, part of which 13 metabohsed and part conserved When the protem mput
13 not sufficient for 1 and 2, then the patient must be m negative buance When
there 15 & surplus over these two, then the proportion conserved will dmumsh ae
cording to the amount of this surplus which 19 metabohsed for energy Eleven
observations were made, where the amount of protem n the diet was less than
that required for the basal requirements or just sufficient to meet them Sixteen
observations showed wn excess of mput protein over basal needs, suflicent to provide
between 2 and 13 proten cilories per kg body weight Of these 16 observations,
10 gve basal heat productions from protemn of between 3 5 and 13 cal persq meter
per hour when there was a surplus of protemn calories between 4 and 10 calones perhg
Al ten observations mdicated that the surplus of non protem calomes over basal
needs wns 35 calfky and above Four of the 16 observations showed hewt productions
from protein n excess of 20 cal per sg meter per hour with an exeess of protemn
i the mput over basal needs sufficient to provide 6 to 13 calfhg The excessivo
leat production from protem was explamed by the finding that the input provided
les« than 83 calfhg The protemn sparing aetion of non protemn foodstuffs was appareny
on Iugh protew mputs only, when there was suffictent nan protein erlories available
to provide 35 calhg sbove the non proten basal requrements (g 53) Under

FIG 53 Relation between protemn calories metabolised and protein ealorses n excess of busal
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th~ conditions protein consery ation would tend to mse as the non protemn caloris
m the mpnt are mererced

The importance of n high ratio of non protemn to protemn evories m the mput
hac alreardy Deenn emphasised i the discussion on mitrogen balanee

Plaema anl scrum protrins

These were determingd Iy s standard Kyrroanr techmque or by the specific
wravity methott of Pririns and van Sty

The salue obtunid for total plisma or serum protem concentrations m
s patients Bave been shown an table 0 Appendin e 30 The values for first and
last exmples are given 1t will be noted that ¢ven after prolonged trcatment some
valu v showed hittle change Nne patients had final concentrations within 0,2 ¢
per 100 ml of the finst valuc Ficht of the ~ patients however had concentrations,
at the time of the fist mampl  of 60 or more g % Two patients gave increvses
between 0 21 and € % g five between 0 33 and 10 g and two over |01 g per 100 ml
Asme bt be expected the grotest inercases were found when the mitial concen.
trations were Jose than 60O g per 100 ml The rise i plasma or serum protein
concentritions eannot he redated to the 1vel of mitrogen mput as the cxtent of
the Tine 1y determmed Jar.dy by the mtial concentration

Forexample putient Baged 45 vears mnerc1sed his seram protein concentration
w3t davs from 51 to 7 25 ¢ prr 100 ml on o diet which on the average contamed
157 g protemn prday Patient T aged 36 vears with an mitial concentration of 7,0 g %4
(rerum) hal at the end of 22 davs n lcvel of 72 ¢ 94 although the duly protemn
mtake was 237 g protun

In table 10 (Appendix Nr 30) we have > t out the albumm and globulin values
determimed n 17 patients While the globulin values have shown some variation
the albumin les ols tended to mse considerably durmg recovery Where large tncreases
m protemn concentrations werc obsried these mcreases were due mamly to the
e an the albumin level

If the values for albwmm are differentmsted into those assocrated with and *
those not assoctated with gedema the former tre scattered over the range 4 6 to
203 £ per 100 ml serum while the Iitter are between 48 and 32 ¢

Pelation of 3lasma protewn levels to ocdema
The cases muvestigated were of three types
I Four patients who had been m hospital for 6 to 12 weehs on the scanty hospital
diet available before hiberation
Elcven patients admitted 6 to 12 days after the hiberation, who had been
subsisting on the even more meagre envilian rations
3 Nme patients admitted 3 to 7 weeks aftcr the liberation These patients had
recenved the improved eivilian rations or were transferred from other hospitals
where an improved diet had been provided
With one exception all these patints either gave a ustory of ocdema or were
noted to have some degree of oeduma on admussion
Trom table 11 (Appendix Nr 30) 1t will be noted that none of the cases without
Chmical edema had serum proteins less than 650 g S The cases with ocdema had
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total protems varying from 4,60 g % (serum) to 7,78 (plasma) g 9% In only one
case (F), however, was the total protem fess than the 5o called entical pedems level
of 5 g % total protemn or 3 g 9 albumn This man, aged 77, was an extreme
case of oedemn Thus, whide 1t cannot be demied that hypalbuminaermia may
play a contnbutory part, 1t 13 obviously not the sole or the mam cause of oedema
Even the case F who had massive generahsed cedema, simulating clhuueally gross
nephrotic oed and hypopro on admission responded to treatment
s0 that the total plasma proteins rose m five weeks to 6,07 {plasma} g 9} and the
albumin to 3,04 5 % The oedema had markedly dimimashed but much stidl persisted
with these plasma protemn Jevels In eleven other cases the plasma protemns wera
followed for twenty six days or longer {table 12, Appendix Nr 30)

Thus, of the eleven cases followed for upwards of four weehs or more, seven
showed a nse of plasma {or serum) protemns and four a fall Of the cases showmng
oedema on admisston, s1x showed & 18 mn the concentration of plasmn protens
and three a fall with rest and feeding In all these cases, except that of patient F,
the oedema disappeared under treatment but was hable to recur after exercise
These results tend to confirm the view that hypoprotemaemia 13 not the sole or
the mamn cause of hunger oedema

Compositron of oedema flud

Oedema flmd was collected under paraffin in a test tube by needle puncture
of the subcutis of the leg and dromnnge through a boiled rubber tubmg, from which
the sar and earbon dioxide had been evacuated by negative pressure These samples
were submitted for analysis to Dr DERBER at Leiden, together with sernm samples
from blood collected under odl and scparated within fifteen minutes Ahquots of
these samples were retamed and the CO, content and CO, combimng power were
estimated by the vax Suyge method Table 13, Appendix Nr 30, give results of
the chemcal analysis

Probably the most notable feature of these analyses of oedems flmd are the
figures for the protemn content They vary from 0,58 9 t0 0,82 % Thisis s somewhat
Iigher figure than would be expected for a pure t date and 13 parabl
with the higure obtamed i the oedema flwid from cases of congestive heart faiure,
where anoxia 18 also considered to be a causative factor for the cedemn Certamn
other features of the oedemwn flind analyses in conjuction with the serums analyses
can be noted The norganic phosphorus and the potassium figures are consistently
the same 1n the serum and cedema fluid, whereas the calomm of the serum 13
consstently ligher than that of the oedema fud The sodium and chlaride content
of the oed flud 18 tly but vamably lugher than that of the serum
The serum sodwm figures {apart from the reported value of 442 mg % on 21f6}
are all reasonably withn the normal range, as sre the serum chlonde figures

In the cedema flnd the sodmm figures are frequently extremely high so that
1t 13 not always possible to balance the acd and base molecular proportions There
1s frequently an excessive base hich 18 not balanced by bicarbonate ¥t 1s notable
that the non protem mtrogen figures were lugh throughout It 1s possible that
some of the apparently anomalous figures are due to the mitrogen retention or lt‘o
the presence of other metaboktes m the cedema flnd, causing disturbance of the
sodmm estimation The analyses of specimens from 16/6 to 21/6 suggest that
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ergame posphoris and potas i as well s mtrogenous products are betng abe
normally vetaned

Ridnry functron
Unn Dilutron T'est

Onh one teet desizned to assoss hudney function was eviried out on o fow
jstients during the earlv phise of our work This was the diution test which
con 1 ted in determimng the tolame and speerfic grvaty of the unne hourly tor
4 bours after drnt mx one litre of weal tea The results have been set out in table 14,
ppendix Nt 90 Wath the exeeption of one patunt (V) maxumum exuretion
occured durmg the second hour This was ako the time when speaific gravity of
e unne was lowest Patients v v 7n and Sp showed some delvy 10 exereting
the flml @sen Tatient 1) choned o silic delay m the last test

Low speaific gravities in the sceond hour mdieated that tubular function was
adequate Patient 1 on Mas 15 was an ¢ xeeption The delay in reaching maximum
oatput and the falur to exerete all the excess flusd wathin 4 hours, suggested that
Nl;wr the ratc of renal Llood flow or the area of filtrition surface or both had been
reduced

Von Protran A trogen

Intable 15 Appendin Nr 30 the NP level (resting) in the serum taken under
Lasalconditions and the nitrogen input on the day before in terms of grams nitrogen
per hg bodvweight have becn set out The relation between these quantities has
teen shown graphiteally i fig 54 It will be noted that 18 out of 25 observations
wereabos e the ay erage normal Iy given by Pirers and van Stake Ten exeeeded
the upper Linut of normal Such high levels were not unexpected, 1n view of the
exceedingly hagh proten mputs

Urea Clearanee

The urea clearance have been caleulated on as many eases as possible for which
the necessary data were avalable Table 16 Appendix 30 was drawn up to show
the vrea clearance corrceted to s uniform body surface of 173 sq meters The
firet five patients 1n this table were admitted to hospital during the middle week
of May and consc quently had not had access to mereased rations before admrsion
The values obtamed at the time of the first clearance determination were low,
varying between onc half and one third of the normal clearances Where second
“stmations were made at & later date there was a substantial nse m the clearance
values, although none reached the normal level In the group of patients admitted
m June four patients (Z, E, I and J) showed clearances which npproxmmted to
the normal values The remander gave low values but none so low as some 1n the

2y grou|

The ll;“ clearance values ndicate erther that the volume of blood passing
through the kidnoys per munute was dimimshed or alternatively that the amount
of urea remoy ed from the renal blood was below normal A reduction i renal blood
flow by 60 pcr cent would account for the low clearances and the abnormalities
oted i the urime dilution test

4An exception however must be made in the caso of patient FWe have shown
that m hum the urea clearance remamed at 2 low level over a whole month i spite
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- FIG 5¢ Don protein qutrogen of serum
. Hy drolysate treated patients
o Milk prote treated patients
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showe
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vels did not increase s oedema In fact 1b W8S
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¢ during the first diet peniod ranged between 800 an

d was m'\mtnmed, with few cxceptions at & comh\nt
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Heaemoql Tan anl Facrmatornit valy s

The haemo b coneentration an the blwd was estimated from the specific
vty of the whole Llond as determmed by the Prirns and v 4% Stawr copper
<ilphate method The valuce obtuned are summars «d m tiblle 17, Appendie 30
Harmatoent estimations from the same data are also ncluded 1 this table The
hvmazlobun Tesdds vaned between 99 and 139 & per 100 ml Llood It must be
remembered that theee salucs are derned from speeifie pras ity values and thar
arcuracy for fhis wenca of patients hias not been checd ed by dircet methods Cell
taunts were made on wome of the patunts and these values are neluded in the table

2 BrocnT wIeat INAVISTIGATIONS I DUTCIHI LABORATORIES

Campated from the reparts of Dr&to1r Amsterdam D Dingrasrra, Amsterdam,
De Droocrynis Forress, Amsterdam Br o1 Jonan The Hague, Dr Sorrers,
The Hague Dr Boxn, Rotterdam Dr Jonais Rotterdam, De Hotst, Utrecht

by r J B Storer and De P L Hoograxp

During the German oceupation investigations coneerned with studying the
mfluence of starvation on the composition of blond urine and oedema flmd were
rmied out 1n scveral Dutch laboratories more particnfarly m those at Amsterdam
(DrSrovrs ), The Hagu (Drm Joncn) Rotterdam (Dr Bog) and Utrecht (Dr Horst)
Conditions for such work were far from <tisfactory There was a shortage of tramned
assistants and matenals, whilst laboratory scrvice were seriously madequate When
Tiberation came thew conditions dul not improve for some time, indeed, for the
ntieal period of n few weeks Juboratory work was further impeded by the necesuity
of dealing wath more urgent matters

Nevertheless, a considcrable quantity of data has been brought together from
8N0U3 sources It 15 by no means ey to bring them into perspective because
some of the groups of ;ul))o( ts exammed were not comparable For this reason,
most of the figures given below, coucern o group of about 250 patients suffering
from starvation undur elimeal exanunation and 1 much larger group exanuned 1n
out patients’ departments by the clmicians mentioned by name

The group under clinieal observation provided the more important data, par
Yeularly beeause the majority of the subjects were followed up and re examuned
three montlg after the first exammation

The greater part of the analyses were made mn the laboratory of Prof B C P
Tinsey gt Amsterdam, the remainder were made 1n the laboratory of Our Lady’s
Hosptal 1n that aty

The following prragraphs give a bref account of the observations

T ttamns
Trtamin 4
The vitamin A content of the blood of about 70 patients in the “starvation.
“;ard " of Our Lady’s Hospital, where Medical Fieding leam Nr 31 under Dry p
Vatn was operating, gave an average figure of 10 TU per 100 ml In 29 cases of
““Camphcated, serous starvation among these 70 patients, the average value was
21y per 100 ml, the distribution bemng
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I£30 TU per 100 ml 1s regarded as the lower hmrt of normal values the group
can be regarded as subnormal Dr J Bos recorded that 2 patients out of 9 serous
cases at Rotterdam gave values less than 30 IU Dr Huwsr, at Utrecht, recorded
3 low values m seven exammations On the other hand Dr C L pE Joxgnm, m
The Hague, found 26 out of 29 cases had concentrations higher than 30 IU per
100 m!

Vitaman By (Thiamane)

The vitanun B, pyrophosphate content of the bloods of more than 50 starvation
cases m the special ward at Amsterdam gave an average figure of 6,1 y per 100 m)
The lower level of normal values 1s 6 y Twenty nme patients wath sersous but un
complicated starvation gave the following data

Cases v per 100 ml blood
99 22 wmth  oedema 6,2 average
= 7 without ,, 4,8 ”
3 <3
0 10 <6
)15 <9
1 9

Analyses of urmes gave a wide range of values 56—1080 y per 24 hours for
20 patients on admission to hospital with uncompheated serious starvation The

chstribution was

Cases y per 24 hours uring

5 100

5 300

4 600

6 600
The majority of the values are above the accepted normal range of 120330y
and well above the critical ber ber level of 40 » .
; 1V1tumm B excretion tests made after admmstrutmrx of coixlsxdzirfl’:]e g::eogggh
of glucose B0,

levels, as

was recoTucu wy Lo .i
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Two examples illustrite the figures obtamed

Day Facretion y per 24 hours
Case 1 Case 2
1 500 107
2 700 80
3 1180 G756
4 — 1000

Dr Bon obtamed figures within the normal range for the pyruvic acud content
of the blood of two staration cases 21 and 18 mg per 100 ml respeetively

Etboflavin

Twenty uncomplicated eases studied in the  starvation ward at Amsterdam
<howed excretions on the dasy of admission to hospital ranging from 170—2750 7
per 24 hours The distribution was

Cases Excrchions y per 21 hours
1 < 250
5 < 500
8 < 1000
G > 1000

Aone of the patients gave a value lower than 120 y shich hrs been aswociated
1th other signs of arboflavinous The average value 817 y 13 comparable with
r Faertr s record of an ax erage excretion of 952 ¢ (range 811-—1230 ) by normal
ople The exeretion of nboflavin rapidly rose when the starved patients were

en a good diet The average excretion on the 2nd duy after treatment had begun

1232 9 and that on the 3rd day 2327 y Of 49 cases only 6 of whom 2 came

mstitutions continued to show exerctions at a lower level

Dr HuLsT reported normal excretions of niboflavin by five patients examined

trecht

ficance of the mcotime seid content of blood and unne 15
were made Twenty three serious eases of star

v per 100 ml of blood with & range from 260~

wrine n three days by 20 cases averaged 1512y

1 and 1206 y for the third These figures
¢ JansEn as characterstic of normal indy

tion cases w Utrecht and found exeretion

tlood of 44 patients i the starsation
‘cated patients who did not show any
Iay of adnus=sion or the following day
1 was

—
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1£ 30 IU per 100 mi 1s regarded as the lower hmt of normal values the group
ean be regarded as subnormal De J Bon recorded that 2 patients out of § serious
cuses at Rotterdam gave values less than 30 IU Dr Huwst, at Utrecht, recorded
3 low values m sesen exammations On the other hand Dr C L pr Jovesm, m
The Hague, found 20 out of 20 cises had concentrations higher than 30 ITU per
100 mi

Viteman By (Thiamne)

The vitamm B, pyrophosphate content of the bloods of more than 50 starvation
cases m the speesal ward ot Amsterdam gave an average figure of 6,1 ¢ per 100 mi
The lower level of normal values 15 6 ¥ Twenty nine patients with serrous but un
complicated starvation gave the following data

Cases v per 100 ml bload
29 % 22 wmith  oedema 62 average
- 7 without 4,8 0
S 3 <3
ag 10 <6
Z 15 <9
1 9

Analyses of urines gaie & wide range of values 56-—1080 y per 24 hours for
20 patients on admr to prt mtf\ phcated serious starcation The
distnibution was

Cases ¥ per 24 hours wrine
5 100
b 300
4 600
[ 600

The majonty of the values are above the accepted normal range of 120—3307
and well above the entical bers bers level of 40 »

Vitamn B, excretion tests made after ad ration of derable quantites
. T o1 v -t . * pave gh
)~42007
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Two examples 1llustrate the figures obtamed

Day Lzeretion y per 24 hours
Case 1 Case 2
1 500 107
2 700 80
3 1180 675
4 — 1000

Dr Bon obtamed figures withmn the normal range for the pyruvic acid content
of the blood of two starvation cases, 2,1 and 1,8 mg per 100 ml respectively

Riboflavin

Twenty uncomplicated cases studied m the “starvation ward” at imsterdam
<howed excretions on the dav of admssion to hospital, rangmg from 170—2750
per 24 hours The distnbution was

Cases Excretions y per 24 hours
1 < 250
5 < 500
8 < 1000
6 > 1000

None of the patients gave 1 value lower than 120 y, which has been associated
with other sygns of anboflavinosis The average value 817 y, 1s comparable with
Dr EMMERIE’s record of an axerage excretion of 952 ¢ (range 811—1250 ) by normal
people The excretion of mboflavin rapidly rose when the starved patients were
ginen a good diet The average excretion on the 2nd day after treatment had begun,
was 1232 9 and that on the 3rd day 2327 » Of 49 cases only 6, of whom 2 came
from institutions contiued to show excretions at a lower level

Dr HuLsT reported normal excretion< of riboflavin by five patients examined
m Utrecht

Arcotinie Acd

Although the mgmificance of the micotinie acid content of blood and ure 13
by no means clear some analyses were made Twenty three serious cases of star-
vation gave an average value of 467 y per 100 ml of blood, with a range from 260—
650y The quantities excreted in the urine m three days by 20 cases averaged 1512y
for the first 24 hours, 1388 y for the second and 1206 y for the third These figures
a httle lower than those regarded by Prof. Janskw as charactenstic of normal ind:
viduals Dr Hrist cxamined five starvation eases mn Utrecht and found excretion
m 24 hours to be from 2600—9100 y

Vamin €

The concentration of vitamm C n the blood of 44 patients i the starvation
ward, aseraged 0,32 mg per 100 ml Of 20 untrcated patients who id not show any
comphications, the average was 0 36 mg on the day of admussion or the following day
The range was 0—1,2 mg % The distnbution was
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Cases mg per 10G ml

9 < 02
3 <01
8 > 04

If 0,6—2,5 mg per 100 ml 1s regarded as the normal range and the lowest it
of normal as about 0,4 mg per 100 ml, then the amount of vitamin G in the blood
of these patients was considerably too low Dr HursT also found low values 1 8
starvation patients i Utrecht (0,2—0,35 mg/100 ml), m 10 others he found normal
values {0,4—1,5 mg/100 ml) whilst Dr bt Joxe found among 30 patients in The
Hague 12 cases with less and 18 cases with more than 0,4 mg/ml In 1941 he obtained
similar values mn 20 normal adults, 9 less and 11 more than 0,4 mg/100 ml of blood

Prothrombin Tume

The prothrombmn time of 10 patients with uncompheated and untreated star
vation did not seem to differ essentially from that of three normal persons under
observation It fluctuated between 26 and 38 seconds The amount of prothrombmn
m the blood could therefore be considered normal, presumably there was no shortage
of vitamun K

Serum Proteins

Among 62 patients 1 the starvation ward in Amsterdam the av erage serum
protem content was 5,4 g per 100 ml (albumin 3,2 % and globulin 2,2 %) Among
27 patrents with serious, uncomplicated starvation in this ward, none of whom
had been treated, the average percentage of protemn m the blood serum was 5,2 g
per 100 ml Twelve who were treated during the early days of hiberation gave an
average higure of 5,1 Fifteen cases treated after 2 weeks had an average content
of 5,3 g per 100 m! The range of figures was from 3,2 to 6,8 % The percentage of
total protemn of 3 patients was lower than 4,0 g per 100 ml, of 7 others lower than 5,0
and of 16 others lower than 6,0 One patient had 6,8 g per 100 ml, which was
caused by an abnormally lugh percentage, 3,7 g per 100 ml, of globulin

The average percentage of albumin 1n the serum of these 27 patients amounted
to 2,9 g per 100 ml, whilst the average percentage of globulin was 2,3 g per 100 ml
The range of figures for albummn was 1,7— 4,2 9, and that of globulin between 3,7
and 1,4 % Two patients had less than 2 g of albumn per 100 ml of serum, 10 others
less than 3 g and 12 others less than 3,5 g, the remamder had more Of 22 patients
with starvation oedema, the average percentage of protemn n the serum was 5,2,
with average figures for albumm and globulin of 2,9 and 2,3 g per 100 ml respectively
Of 6 patients who had the cachetic form of starvation without oedema the figurcs
were 5,5, 3,2 and 2,3 respectively

In The Hague Dr pE Jonox found less than 6,5 g protemn per 100 ml of serum
1n 33 of 53 starvation patients In 31 there was less than 35 g % of albumm In
Rotterdam Dr Bok found 1n 42 starvation patients an average of 5,5 of total protemn
1n sera with an average albumm globulin quotient of 0,786 In Utrecht, Dr HuLsT
also found many low values of albumin

The sublimate titre of the serum of 62 patients in the starvahion ward a:
Amsterdam averaged 141 In 18 the titre was below 1,2 and m 25 between 1,2
and 1,6 Twenty six patients with uncomplicated starvation gave an average
figure of 1,63 In 4 the titre was below 1,2 and mn 12 between 1,2 and 1,6

126



The range of normal figures 13 16 to 22 Lower figures mostls coineide
with hy per globulinaenia

Sedvmentation rate

Dr Huwst, working in Utrecht recorded figures for the most part below 16 mm
On the other hand Dr Box at Rotterdim and Dr DikkF\nFRa at Amsterdam found
relitivels many lnh figures Among G0 patients in the starvation ward at Amster
dam under our care the average figure was 315 Fighteen patients gave records
below 10 mm and 7 others below 20 mm

Profein content of Oedema Flad

Three eases exammned by Dr Bok gave the following protein contents 1,3,
0 81 add 0,42 9, whilst two cases in our care had fluid contuning 0 68 and 0,799,
of protem respectively

Non protern \atrogen Compounds 1n Blood and Urine

NP X Normalfigures were recorded i Amsterdam 1n cases of uncomplicated
starvation

Urtec Aerd  Values ranged between 2 8 and 7,3 mg per 100 ml, with an average
figure of 44 mg

Urea  Usualls low to very low figures were recorded but Dr Box recorded
relatively hugh figures when star ation was complieated by diarrhoca or dehydration

Table 19 summanzes the analvses of unne from starvation cases studied 1n
Our Lady s Hospital, Amsterdam They were divided mto two groups Group A
consisted of 16 cases, of which 13 were studied for 3 consecutive days, who after
admission were allowed to cat as much as they could They ate food providing at

TABLE 19 COSPOSITION OF URINE IN G/24 HOURS

I Nitrogen g Urea g Ammonia

Dn)s‘l‘23412341234

Group A 23 ‘ll-ll15-171-!-141513219930393417 060, 079 143/ 056

Group B 13 58|12 63(12 30(12 77|20 00[22 30,24 80|26 30| 0 59, 0 69| 0 81| 0,70
Une acd Creatinin Phosphate Sulfate

Days ! 2 3 4 1 2 3 4 1 2 3 4 1 2}13]4
|

Croap A’O 2480 2820 2590 264 0 x5 100 124 08402600 46303400381 2 19I 1813 33[ 290
|
Group 3D 6020 4000 4380306 1 74 123 136 123 101811071 18> HOII 3051 311
|
Group A Ihet mch 1 calones {< 3000) and protem {< 150 g chiefly mlk protein)
B Diet 150 g of protem hydrolysate + 150 g of glucose {4 vitamns)

The everction of mtrogen tn Group I correspon la to a utiliation of 819 788 772 and 798¢
of protem 11 the projuction of cn rgy This group oxereted less N and urea po sibly less
ammoma but rather more uric ac11 creatinmne and phosphate than group A
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least 3000 calories and 150 g protem daily Group B consisted of 9 putients each
of whom was given 150 g of hydrolysed proten and 150 g of vitanin entiched
glucose danly

Blood sugar

Dr DE Joncw's exammation of 163 poly chinie patients gave a high proportion
of low values Before the war, only about § % of patients gave figures below 0 08 <,
Dr pE JONeH s starvation cases contamed 10 % of mdriduals with blood sugar
contents between 0,05— 0,06 % and nearly a third of them were grouped with
values hetween 0,06—0,08 % Soms climeal cases 1n coma had levels m the range
0,02~0,05 % Only rarely could they he resuscitated by glucose transfusions

Dr Boxg made studtes of glacase tolerance in 37 patients Ten had a flat response
curve, others showed prolonged rises above 200 mg % Only three patients showed
a normal response

Studies m Amsterdam were restricted by lack of matenals for making routme
blood anafyses Starvation cases were seen 1n an obviously hypogiycaeme state
After a solution of glucose had been given intravenonsly they regatned conseiousness
or lost their psychotic reaction Finally the patients telapsed mto hypogly ciemie
coma and died, 1n much the same manner as 13 seen mn “my xoedemic coma” They
no longer reacted to the mjection of glucose It was not possible to make determu
nations of sodium and potassium In the weehs following, when 1t was possible to
make blood sugar analyses agamm mn the Amsterdam starvation ward, glucose
tolerance tests were made on 16 patients who had been recently admitted The
values determmed when thepa tients were fasting were fairly low, averaging 0,072 %,
with a range from 0,05 to 0,00 9%, Remarkably often (7 times) the so called “lag
curve’ of McLEAN was found, with an acute apex (> 0 200) 1n the first half hour
In all cases the hypoglycemic phase was very pronounced (figure 55) Sometimes the
climeal features of hypoglycaema were apparent No glucose was found in the urne
during these tolerince tests

Acetone

Acetone was not found in the urine of any of the starvation patients exammed
by Dr Bog, Dr pe Joxen or Dr StoLte This was true for the starvation period
as well a3 for the perod of treatment In two out of 33 patients Dr Box found
reduced CO, combinng power 18,5 and 223 vol % CO, respectively Dr pe Jonan
and Dr 87onTE found normal values Determinations were not made on patients
with vers violent diarrhoea Dr Dixrenegxe found a few abnormal values for
the CO, combimng power m cases he studied

Dr HiLsT noticed that the reaction of 82 samples of urine taken from starvation
patients before May 7th was 25 % acid, 18 % neatral and 57 % alkabne of

78 samples taken after May Tth 50 % were acd, 22 % neutral and 28 % alhalme

r observation was made m the “starvstion ward ' mn Amsterdam, the urine
zs!l)?liintgnts who had entered the hosptal before the Liberation and who lad
ot been treated and whose urine was examined soon after their entry nto hosmtal
was 17 % acid, 18 % neutral and 70 % alkaline Of 124 patients “3‘10 entered af;cr
the second week of our Liberation these figures were 40 28 and 23 So here alo

there was & tendency towards acidity
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FIG 5 Glucose tolerance teats m 2 patients with hunger discaso
27, weeks after the begmnning of treatment
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Galactose Tolerance Test

In 14 cases Dr Bok found normal responses to the galactose tolerance test,
but 1 Amsterdam 3 patients with serous uncompheated starvation showed a
dimmished tolerance when the galactose tolerance test of FIESSINGFR was applied

Serum Cholesterol and Blood Lipords
Dr Huwst, studying starvation eascs m Utrecht, obtamed the followinz groups

Sernm cholesterol mg %,

of results
No of cases
Low 2 104 —11s
Normal 27 140—190
High o 193—330
% With a ran.c

70

Dr Bok in Rotterdam found an avcrage value of 166 mg
between 103237, Dr pr Jonon i The Hague found a tendeney to high values

In Amsterdam, Dr Storrt and hus colleagues recorded more or less normal values,
average 168 mg % range, 108237
Dr Box’s determinations of blood lipoids (method of N1crou) i § cases gve

162, 228, 325, 408, 625, 643, 925 and 1035 mg per ]
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Dr Sroutr and his associates found o tendency towards low lipord phosphorus
m the 28 starvation cases studied i Amsterdam The average Digure was 8,4 mg
per mi, with o range from 3,5 to 11,8 mg % Ten results were less than 7,5, the
lower hrat of the normal rauge

Inorgame Constituents
Chlordrs

Chlondes expressed as NaGl i the biood plasma of 27 of our untreated patients
with uncomplicated starvation, averaged 0,689 g per 100 ml Nuneteen patients
gave values within the normal himits 0,560—0,520, but 3 were gher and 2 lower
It was not possible to show whether there was any correlation with hunger oedema
or with drrhoea Eleven patients, who received a salt poor diet rich m protewn
and providing ample calories, exereted i the unmne m the first four days 12,8, 10,0,
10,3 and 5,7 g of salt respectively Nine patients, who were treated with a diet
of 150 g of protemn hydrolysate and 150 g of glucose m 3 hitres of water excreted
26,2, 16,5, 7,7 and 3,5 g of NaCl m the first four days For both groups, when the
first day of exarmumation did not provide a full 24 hour urine, the quantity acutally
collected was analysed and an appropuate factor applied There was no apparent
relation between the excretion of chlonide and the total volume of unne excreted

Dr DinkEvVBEERG also found a normal percentage of chlondes in the blood plasma
of some paticnts ;n Amsterdam Dr Boh, on the other hand, observed lowered chlonde
content of plasma and erythrocytes in 10 patients In Utrecht, Dr Housr found
6,8—15,5 g NaCl per litre 1 the urme of 21 patients durmg the starvation penod,
which he considered “rather much’” m connection with the small supply of salt
In 3 cases studied by Dr Bok and 2 cases esammed 1in Amsterdam, the percentage
of chlondes m oedems flud was about 4 g per litre

Dr Horst found the percentage of sodmm and potassium in the blood scrum
of 5 patients with hunger oedema to be normal

Calcyum

‘The percentage of calenam in the blood serum of 30 out of 40 starvation patients
Lving m The Hague examued by Dr o5 Jovan, appeared to be normal Of the
others, one had 6,5 mg %, 5 had 7—8 and four 8—9 mg % Dr Box found normal
percentages of calaum The percentage of morgamic phosphate and phosphatasc
n the blood serum of lis patients was notmal In 54 untreated cases of starvation
without umportant compheations Dr Srotrr and his co workers found an average
of 8,2 mg of calemm per 100 ce of serum The distribution was

Cases mg Ca %,
2 <6
6 O—7
11 78
21 89
14 >0

harge the average of 14 of them was 91 per 100 cc There

disel
Ag the timo of 4 diarrhoen with few execeptions the more recent

was a mamfest correlation with
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and the more frequent this symptom was the lower the percentage of calelum n
the seram Tn a few of these patients normal titres for phosphatase and normal
quantities of morgame phosphite n the serum were found n others there
was o somewhat high pereentage of hoth The Surnowrrcn test often showed
only o very small quantits of ciloum n the unne of untrented patients
1 leven patients with uncomplicated starvation who recerved a diet rich m protem
chiefly from mill powder jroviding at least 3000 calories excretel 0163 018,
0240 and 0217 g of ealeium respectively 1n the unne during the first four days

The excretion by 9 patients who were fed on 170 g of hydrolyscd protemn and
1,0 g glucose with added vitamins ;n 3 hitres of water amounted to 0 146 0174
6127 and 091 g on ench of the four days This exeretion of caleim ran paratlel
to the seccretion of phosphate mentioned on page 137 for the first group 0260
0463 0°M0 and 0381 g per 24 hours for the second group 1018 1107 and
1162 g The normal values for these cxeretions are 0 10—0 300 g caleinm and
0450—2 50 g of phosphate m 24 hours

Haematological Data

The pereentage of haemoglobin was low mn the majonty of starved patients
Thus Dr pr Jongu found 60—80 °, Dr DIKRCVRERG — using the photoelectric
coloimeter — 60—65 °, Dr Bok an average of 56 9 (lowest value with negative

T enzidine reaction of the faece } Dr HoLst
found & moderate anaema treatment
The average percentage of h vith almost

uncomplieated starvation was 96 g per 100 ml of blood (= 60 %) of 32 female
patients 104 g (= 62 °,) Of the 66 men 9 had less than 8 g 20 had 8—10g 24 had
10—12gand 4 morc than 12 g Of the 32 women one had less than8g 10had8—10 g
16 had 10—12 g and 5 more than 12 g

The patients of Dr pE Jonen showed a colour index sometimes & little too
high or toe low Dr Box mostly found a hypo or normo chromio anaemiv out of
59 patients of Dr HuLsT 30 had an index of 1 0o—14 21 an index of 1 and 8 an
mdex of 074—092 Of the above mentioned 98 patients of our group with un
complicated or almost uncomplicated starvation the index was also usnally normo
or hvpochromic Hypochromic blood pictures were seen almost exclusively mn
comphieated cases or 1n patients who had had an infection An mdex of 100 or
higher (up to 1 27) was found i 63 % of our patients with almost uncomphcated
starvation 21 °, had an index between 105 and 095 and 16 % had a lower mdex
{down to 078) If with Oscoop ndices between 085 and 115 are considered as
bemg normal then 26 ©, were above and 4 %, were below the normal range

The diameter of the erythrocytes was rather low under 7 4 u n the cises exammned
by Dr Bon Dr Huisr found normal to shghtly macrocytic blood pictures In
patients with uncomplicated stars ation the diameter of 45 % of the cases was above
normal (between 75 and 82 g) In 27 % the diameter lay between the normal
hmits (72—74 ) and 1 28 % 1t was below normal There was a clear parallel
between the magmtude of the diameter and the inchnation to hyperchromia

Of 17 male patients with uncomphcated but serious or farrlv scrious starvation
the different absolute values and indices were deduced from the amount of haemo
globin the number of erythrocy tes per mm? of blood the haematroenit value wnl
the ay erage diameter of the erythrocy tes (dctermied accordin, to Dr Bog) The
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average quantity of haemoglobin per erythrocyte was 35,7 py, with as extremes 288
and 40,1 py The arerage volume of the erythrocyles was 119 u2, with extremed 81
and 12643 The volume 1ndex was 1,38 on an average The average corpuscular kaemo
globin concentration was 30 %, with a range 27 and 35 %, which probably shows a
small shortage of won The saturation wndex was on an average 0,88 The average
thackness of the erythrocytes was 2,55 ¢, with extremes 1,97 and 2,88, which 1s rather
high We determmned the number of reficulocytes of 14 patients The percentage,
related to the number of erythrocytes, varied between 0,40 and 1,56 %, the absolute
number per mm? of blood between 8200 and 48 800 The averages were 0,79 %
and 21,050 % respectively We exammed the fragility of the red cells of 7 patients
with uncompheated starvation It was fairly normal Complete haemolysis was seen
at 0,30—0,36, mcipient haemolysis at 0,44—0,40 There were ndications of shightly
ncreased resistance

The percentage of wron 1n the sera of a number of patients examined by Dr Bon
were low, the highest value was 72,7 9 and the average 48 ¢ Contrary to what was
expected, Dr Hurst did not find any increased value in 7 determmations m the
cases of hyperchromic macrocytic anaemia

The bilsrubnn content of the serum of the patients seen by Dr pE JongH was
normal or shightly subnormal In 15 determmations Dr Hurst found an average
of only 0,21 U, with variations between 010—0,50 U In 69 patients with un
complicated starvation we found an average of 0,63 U (= 0,315 mg per 100 ml),
which 1s less than what we considered normal m our laboratory (0,4—1,2 U, with
an average of 0,76 U) Ten patients had more than 1 U (of whom 4 more than 1,2 U),
37 had 0,4—1 U, 22 0,4 U or less

The urobilin reaction of the urine of nearly all our patients with uncomplieated
starvation was weak or very weak, bihirubin was not found

The leucocyte counts of the patients exammed by Dr pE Jovem were mostly
low (3000—4000/mm?) Dr Box found the same m uncomphcated eases, he was
struch by the fact that even mn cases of mfections disease the number of leucocytes
usually remamed low

Dr DIKKENBERG notced a strong inclmation to agranulocylosis, which frequently
necessitated stopping the adm tion of sulph des Dr pE Jonem found &
normal ratio of the different forms of leucocytes but Dr Bor as well as Dr DixsEN
BERG, observed a relative lymphocytosis In 7 out of 13 counts Dr Hursr, also
tound a tendency to lymphocytosis Dr StoLTE found mn uncompheated cases a
less marked tendency to leucocytopema and to relative Iymphocytosis Aganst
the “normal” count of 6000—9000 leucocytes per mm?3, he found an average of
5200 mn 68 patients with extremes of 2800 and 11 200 It appeared that m all cases
of infection the mchnation to an ncrease of the leucocytes had dumimshed, although
values up to 37,000 were found In uncomplicated cases there was a relative
lymphocytosts (average 38 9, extremes 18 and 56 %) The tendency to agranulo
cytosis, which Dr DiRRENBERG had noticed, was not found m theso patients In
the diyfferential count the numbers of cosmophils and monocytes were farrly normu{
(average 24 and 3,6 %) The polymorphs showed a normal ratio of the rod and
segment shaped nucler Toxie granulation did not oceur

& Sternal puncture was performed on 19 patients with uncomplicated stnrva;xoxtl

Erythropozesis w1s normal quahtatively bub dimimshed quur;]mu.tu ely ?{Ieflalol; }?s :
were always absent The leucopoests did not show anything remarkable, ther
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was no question of a chech to maturation A good moderate number of megakary co
cvtes mostly mature, was found with normal formation of blood platelets Some
shdes showed n shghtly increased proliferation of the reticule endothelial elements,
e g of the plasma cells

Becnuse of the great frequency of cases of haemorrhagic diathesis, the test of
Rowrrin Leepr was widelv carmed out In Amsterdam, Dr Stovre found that
when the sphygmo manemeter cuff was hept at the diastolic blood pressure for
10 minutes and then rdleased, after a period of 5 minutes observation petechia were
noted 1n the majonty of cases Dr Bow and others using different technique, found
a much lower incidence of poaitive results

The blood platelets were normal in form, but usually dimmished 1in numbers —
average 129 000 {Fovto s method) in 23 cases of nncompheated starvation Clot
retraction, bleeding time and coagulation time were normal The average plasma
fibrinogen 1n 8 cases was normal (0,4 g per 100 ml)

Gactro intestinal secretions

Dr Bouw carried out 37 fre I test meal He found 19 patients
with achlorhvdria Of ten whose pepsin activity he examined, only one gave a
negative result but 7 gave very low values Dr DIKKENBERG sometimes found achyha
gastrica In 9 patients, to whom Dr STOLTE applied the fractional test, he found three
cases of achlorhvdria, of which one was even refractory to histamme The curve
of four patients did not reach a value above 20

Dr STOLTE w1s able to aspirate the duodenum of 6 patients and to determine
the diastatic and tryptic actiiity of the duodenal juice He obtamed normal values
The bile was also normal He had the impression that the quantity of the duodenal
Juice obtamed was less than in normal persons In 4 cases Dr Box determined the
percentage of lipase and diastase of the blood and of diastase 1n the urine The findmgs
were normal

Faeces

Microscopic examination of the faeces showed a fair amount of starch and
undigested food residues 1n eases of diarrhoea examined by Dr Box, notwithstanding
a curative dret richn fat no unusual amount of fat was passed nor did Dr pE Joner
find an abnormal quantity of fat mn the faeces during recovery He found that
100 g of butter were very well tolerated Dr StorTe examined the stool of 15 patients
with uncomplicated starvation Nimne had diarrhoea to a more or less serious extent
The faeces of two patients with diarrhoea contamed a shght excess of starch, the
fermentation test giving a positive result No undigested muscular fibres were found
In the stool of 6 patients with diarrhoca and of one without diarrheea he found
an excess of unspht fat 1n the stool of 2 patients there was an excess of fitty aad
s0aps

Basal metaboham

Examimng some of Dr Hurst s patients, Dr JONGBLOED found in 19 deter
mmations normal or somewhat low figures for basal metabohsm When he took
mto account the influence of oedema the values were shightly lugher In 57 deter
munations, made during or after treatment of the starved these values became
mantfestly higher and then went down agaimn to about normal The basal metabolism
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of 14 male patients with ‘untreated’ starvation were determimed, using the
Kmpping apparatus These determimations were made after the 2nd week of the
hberation when the food supplies improved somewhat Compared with basal meta
bolism records for well nounished mdividuals of the same height, age and sex and
weight, the figures tended to be low, the average being — 9,2 %

If allowance was made for the influence of oedema on weight, the average was
5,79 Compared however with the anamnestic weight before the war, 1t was
—20,5 % The respiratory quotient averaged 091

Even m 1942—43, when the rations supphed about 1600 calories duly, Lirs
and FIzaaAw, examiming patients in Nymegen, had found a reduction of basal meta
bolism

The temperature of the body of the underfed had a clear tendency to be low
In uncomplicated cases, we nearly always found the average to be about 36°C
It did not respond to physiological and pathological influences Infections were
characterised by small rises of temperature A man with typhoid fever ending in
death never had more than a temperature of 37,8° C All patients complamed about
feeling cold Especially mn the winter of 1944—45 the seriousness of this condition
was very apparent, when patients with very low temperatures and in very bad
condition came under treatment The temperature of babtes whose regulatory
mechanism 13 less stable than that of adults was frequently below 30°C In one
case FORMIINF ¢s saw a temperature of 26,9 Most of these patients died, not
withstanding every effort to restore them

Rehabiitation

Particular interest1s attached to some of the studies carried out at Qur Lady s
Hospital 1n Amsterdam, because a number of individuals who had been patients
m the starvation ward there m the cmtical period of 1945 were re examined,
three months after they had been discharged The second series of exammations
revealed that their brochemical condition was normal The data for the two periods
are convemently compared below (table 20 and 2I)

TABLE 20
AVERAGE CONTENT IN 34 HUNGERPATIENTS BY ADMISSION IN THE CLINIC AND 3 MONTHS LATER
(i 100 ml serum or plasma)

- —~ g ;E
o ) EolE | %
g 2 E = w215 |5 [» |3
Elex el@le| | 1 E£I58/8 |14 |2 |2
= [ &3 * g ] B S frgls & 5 8
Bl ~| <l 5| E| & 2 21885 |8 |2 |8
T agl R z 2 cl R = -
¥s| < 2| BE| 85| 8| 5|22l i 18 |2
glgs g £ =Y 2 g |€E] s = § )
Elzgl s | 6| 2| < | 5|2 cEl b IE (3 |7
R 4 15 3 2 2 g || o EWASE S
21l 2|21 E| 2|2 8| E |8 EElRE|SE
ZI184| 2| F 18| & |5 | 0| p|Re ESERERE
Avemgoadmis | | o | ggst 13| 28 54 (31023 47| 72| 442 86 584| 88
swon -
“mgﬁnmrs o005 0o | 610] 89| 1| 70|43 |27 50 58] 421 105 607) 148
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Tamty 21

CONTPNT 16 100 ML BLoon OF 108 RESTORFD STARVATION CASTS 3 MONTHS AFITR LIBFRATION

(statst 6 1945)
5]
- 5~ 2
. SlelE Zb|E (e
ER R 212 % (Ec|t (2 |5 |=
£ N = £ -] - E|3z|e = 3 i
- sl 3| B| | (8|5 [F | & s
SR E-TTI  - I- Bl B - - o - e =
e|gs] S e| 2| & 2151 8(E2|lg | le |G
elEsl el E| 8| 2| E| 2} ¢ |EE[&_[T_45 |E
g e || Bl Ete! o|l%|l5newlE |E5
S|EElEl S| BB 812t B2 2|8 = (2
SIEE| A |F| S| &5 | 5|5 |f=|AE|SES |2E
Averagecontent [ 1,271 9,7/ 609 | 906/ 87,6/ 6,9 [ 43 | 26 | 5 5,90 4 50010,25| 82| 602
Range 005 36| 420 4| 8264|3603 1406741 | o8 631
1480] 143| s10{170 less {40 | 2018l 301 238 303 70| 100 504
1tammn A

Whilst the content of vitamun A at the first exanunation vared between 0,0
and 50 IU per ml it Iny between 31 and 156 at the sccond exammation

Number | 0 10| 11 20| 21 3031 50|51 100J > 100
ofpnuenh! U ‘ U v Average
\
On entering hospital @3 | 16 | 1 4] 2| of ol BU
3 months later (25 6| o of 2|11 | 78U
Carolenords
Number | 0—20 | 2150 | 51100 | > 100
ofpatients U 7 v Average
On entering hospital (33) J o O 28T
3 months later en || 10 4 U
|
Vitamn By — Aneurinpyrophosphate
Number | 0-25 | 2660 |61—100] > 100 [,
ofpatients| ¥ | 7 » y &
On entering hospital (29) 7o 2 583
3 months later @n . 17 ’ 13 9.9 y
Mcotinie acud
Number | 0—d00 Is01—s00{ s01—700| > 500 | |,
ofpaticntsl ¥ | ¥ y 7
On entering lospital [E 3 12 0 435 3
3 montha later (31) ¢ 1 } EUR k 6lo 5
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Tatamn C

On entering hospital
3 months later

0,00— | 0,26— | 051— | 0,76—
of;‘;’zzzs 25 | 050 | 075 | 1,00 | > L0} Acerage
| mg | mg | mg | mg | ™
(21) 13 3 n 0 1 {028 mg
(32) 4 1 2 6 16 |09 ,

There 13, therefore, an all round improvement in respect of the vitamins It
18 most pronounced m the case of vitamms A and C, but some patients were still
1n an unsatisfactory condition m respect of C after 3 months

Serym protemns

Number | 0-£ 0 {4,1-5,0/5,1-6 0,6,1~7,0{7,1-8,0{ > 8,0
of pattents| g g g ¢ | & g | Averege
On entermng hospital {33) 2 8 20 3 0 [ 54 g
3 months later ©n 0 i 1 {13 11 70g
Serum albunin
Number | 0-20 | 2,1-3,0( 3,140 | £,14,5| > 45
of patients; g g P g Average
On entermg hospital > (31) 2 11 16 2 [} 3lg
3 months later 17 [ 1 1 10 5 43 g
Serum globulin
Number ] 015 [ 1020|2125 26-30f 30| 5
of patients g g I'4 g z
- 23
On entering hospital (31) 1 7 14 8 1 23 g
3 months later (17) 0 3 3 9 2 27k

It will be noted that the rise in serum protemn 1s due mote to albumin than

4

months

Uric acid This showed no sigmificant changes
o -

On entering hospatal
3 months later

alobulin, the figures for which did not fall as did those for albummn during starvation
Some oi, the p;hents still showed low concentrations of blood albumin after three

Number | 0—20 | 21—40 l 1180 | >60 | 4 00
ofpatients] mg mg | mg mg
{28) 1] 10 15 I 3 4,7 mg
28) L 4 20 [ 4 50 .

J
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Inorgame phosphate

Unimportant differences

20%-|105-[405-1 6505~
umber 10 200 500 | 400 | 500 | 600 7890 Avernge
of patients; mg mg mg mg mg 14
On ontering hospital (33) [ 1 9 | 12 6 1T 442 mg
3 months later {30) ] 0 10 18 2 2 421
Lapord g hosphate
Number | 0 50 |51 70| 71-90(01-120; > 120
ofpntients mg mg mg mg mg | Averese
On entering hospital [glU] ki 6 10 12 2 86 mg
3 month later (a0 @ 0 - 18 4 103
Phosphatase A return to accepted normal limts
Number 050 51—75|7,6—100 > 10
ofpahentj v U U u Average
On entering hospital ‘ (32) 8 11 4 72U
3 months later (74) 8 11 5 o 58U
Chlorides The percentage of chlorides showed the following changes
| Number < 560 |560—620{ > 6%u A
of patients] mg mg Average
On entering hospital {33) 7 23 3 584 mg
3 months later {19) 0 16 3 607
The few low values have disappeared
Haemoglolan
Nurnber \ 101-1
"ofpntlen(i <og|e1ogo110g !0 s g Average
On entermg hospital ! (28) M 7 16 7 3 1 88 g
) ¥ 104 g
3 mont! s later (28) M ) 1 1 1 22 148 g
| () F 146 g
Improvement had clearly occurred, but all the values are not vet normal
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3 ™ ESTIC ATIONS oF THE QXFORD ~UTRITION SURVFY TEAM ©)

Ftracts from Report BY pr B QINCLATR

The form © of survey  used bY ghe Onfor rd Survey eal 1o outhn®s & follows

Streets toT p esen! th {hree MU SOCY! 1ol classes (gh, ™ dd\e emd\o v) ere 8 \ected

th authonhcs of Lc;den and The ague A rando™ samopie

of subjects m each street Wa° med\ca\\y e(ammed at the cime 8eb p n o8 mt.s.h\e
nstitution Nearly il persons gave & Blood samaple for hioc chemical & nalys:s, ¥

onmany ¥ dorh ad¥ tation Lest Was done Certait \mct\mml and bo dy me asure! nts

cted § Dctm\cd

o5 Were
Two 487%; a gaturd and Sunday were ppent 10 obtanind gen ral nformatiot
about the §o0d SUP §y 0 the oty and 1 nistimg msmmhons, and ax days?y o Lewdens

and &8 he ae Were ent mnics
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wa 01
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at the end A reason o number of pe!

o 00 1)
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having questioned a relative or neighbonr about such abeence Information for
every mdividual m the arca was thus obtaned (The Dutch chinteran subsequently
examined all the sick people at home or 1n hospital and obtuned blood samples
The melusion of absentees from the chintes 1n the investigation wag essentinl for
a balanced picturc of the nutnture of the sclected group, as most of the ahsentees
were mn & state of health mferior to that of those who attended Care wns taken
that the examination (including biochemical examnation) of those 1ll at home was
wdentienl 1 all relevant particulars with that of those attendmng the elimic)

Weight and standing- and sitting height were then measured and entered
direct on the subject’s form which he took with hum throughout the climic After
this every third household was directed to the Dutch dietist who enquired from
the person who prepared the food for that houschold the aetual intake of food
for the whole houschold duning the previous wech The social worker, who had imtrally
contacted the subjects at their houses, then explamed the forms upon which they
were ashed to record all food caten by the family during the next three days, and
she wrote on the forms the name and day on which they were to be used She then
promsed to visit the houschold the following day All subjects went to the senior
medieal student who recorded on the mdividual forms present symptoms and
complants and illnesses n the past year A second medical student measured
blood pressure

The subject was then examined chrucally and a note of any required special
tests such a< photogriphy or darh adaptation was added to the form If any such
tests were also bemg done upon a random sample of the subjects, the two groups
were kept quite separate for purposes of computation

Samples of blood were then drawn from the subjects ¥From most children and
some adults blood was obtamed from a finger prich From most adults and certain
children, blood was obtaned by venepuncture There were almost no refusals

Dark adaptation tests were performed either mn the climics or in the mobile
laboratory, on a random sample of the subjects and on certain subjects specially
selected during the climical exammation

When other tests were done such as capillary fragility, \ ray examinations,
photographs or the bar test they followed the measurement of dark adaptation

Dietary

That there had been a lach of food it Leiden and The Hague was obvious
The problem was to discoverits duration severity and effects, with particular relation
to the classes of people affected and the nutrients mvolsed Three tvpes of dietary
investigations were undertahen

a Inquiries were made into the food consumption of all a e groups and classes,
mecluding pregnant women and nursing mothers, mvalids, and mhabitants of 1n
stitutions such as orphanages nunneries and old people s homes These inquiries
covered three months September 1944 at the beginming of the detenoration of
the food situation Icbruary 1945 when food and fuel were most searce and Apnl
1945, at the end of the 8 months deprivation, and immedzately before the capitulation
of the Germans The results of this general mnvestigation were expected to guve a
meture of the whole food situation during the months of occupation and to assist
the mterpretation of the chmcal functional and biochemieal findings
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b As the dietary mvestigation started on 24 May and the food poation was
already mproving, more detailed information was necessary on the food eaten
immediately before the exammation at the chnic since the levels of nutrents i
blood, for example, are affected by the ymmediate past diet Food consumption
durmg the preceding week was therefore recorded

¢ Family records of food consumption were made to discover what people
were eating at the actual time of the mvestigation These records covered the three
days following attendance at the chine

The final results of the dietary investigation were expressed 1n specific nutrients
protem, amimal and vegetable fat, carbohydrate, caleium, phosphorus 1ron, carotene,
vitamm A, thrammne, macin, nboflavin, ascorbid acd

For all foods grown m the country upon which analyses were available, the
Nederlandse Voedmngsmiddelen Tabel (“Voeding”, 15 October 1941) was used
Figures for macin and riboflavin 1n these foods were not mcluded m tis table
and were mamly taken from the tables i Nutriion and Relief Worl (London,
OUP, 1945) These tables were also used for obviously foreign foods, e g Army
iscuits and tinned meats and for other foods for which Dutch values were not
available Allowances were made for the inedible portion discarded m preparation
No allowance was made for vitamm losses m storage and mn cooking, except i
the cases of ascorbic acid where allowances had already been made in the Dutch
tables, or for the non availabihty of some nutrients in certamn foods We should
add that we used these tables because requested to do so in order that our results
would be comparable with other results obtamed by Dutch workers The tables
undoubtedly allow exaggerated losses 1 preparation and we do not accept the
erroneous practice of caleulatmg calories by usmg ATWATER’s general factors 4,
9, 4, such a method of calculation undoubtedly overestimates the calories m the
type of diet available

The official food available 1n the three months of September 1944, February
and April 1945 was calculated per caput per diem m the different age group, and
for pregnant women and nursing mothers (see p 149)

The caleulation of the previous week s diet was shortened by bulding 1t up
from the official ration previously caleulated in age groups for the 7 days and
used as such Central kitchen food and (m The Hague) IK B food were simularly
caleulated for the 7 days from constituents Each individual diet was treated
separately Extra food was calculated either as eaten per caput 1if recorded as such,
or computed from family coefficients, ‘tihe whole was then added and dimded by

s per caput per diem

sevel'll‘}t: sgel;:rzﬁ:t;:::s (z))n thep:hrg)e day diet record sheets were transferred to a
1on sheet printed with common food items the same order as m the food
n sheet (to simplify 1dentifying 2 food), this being possible only because
11 number of different foods available A space was left for less common
dually became more and more used up with the introduction
he food situation mmproved This gave t{ie total fo(}df forﬂu

By dividing by three and computing by means of famly
hol;;ehoh:sh(x]‘:‘:‘tfiid:g SI\'ah)ons) theonlgrlexlts per caput per diem were obtuned
;;it:cffn chlldrer? under four years were calculated separately

caleulat:
compositi0]
of the sma
foods, this space gra
of different items as t
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Clinteal

The clinteal examination was deugn
be due to nutntional deficiency withim
snch signs objectively unless he was ce
they had a non nutritional eause

The symptoms were recorded by a senior Dutch medical student who ashed
the subject what complunts, 1f any he had at the time of the interrogation He
then enguired nto 1llnesses during the past year, recording 1n every case whether
the subject had had diarrhoea mn the winter Then enquirtes were made concerming
the following muscle pane or eramps mcluding pun on nsing from & chair, sore
tongue, history of oedema paraesthesias chrome fatigue or weahness, diarrhoer
rapidly failing viston sore eves menstrnation and lactation

After this interrogation the subject was examned either by Dr Siverar or
by Dr Borst at the start of the sursey and at the end many subjects were examined
by both to compare cutern, and during the course of the exammnations signs of
particular interest or doubtful significance were examined by both Because of the
mpossibihits of obtammng complete uniformuty, the record card was mitialled by
the clmieran mahing the exammnation At the last chime the Dutch physician from
the U S team Drvan ANDEL jomed the exammation all subjects being exammed
by twoof the three clinteinns Subjects were examined with wrms and lower legs bared

Table 5app 32 reproduces the standard card used for recording data by the Ox
ford Nutnition Survey It was speciall ydevised forrapid surveys for public health
purposes The eard can be rapidly sorted m the field on the Cope Chat principle
and can be used for morce detailed mechanical sorting when the results have been
punched on Hollenith cards

Unfortulatels almost all the early signs and symptoms of nutntional deficieney
are unspectfic and even the late signs accompanymng certan deficiencies, such as
of vitamm 4 are not pathognomome It 1s therefore necessary to record the signs
and make a diag upon the % 1on of them and the confirmation afforded
by supportmg investigations such as biochemcal estimations

Almost all the persons upon whom a test was performed were examined elmicalls,
the only exceptions being re test for dark adaptation or \ ray exammations
Over 3300 climen) examinations were performed

Functional
1 Darl adaptation

Wherc a suitable room was available i the climes this was darkened and
ued otherwise darh adaptation tests were done i the mobile laboratory, which
had becn fitted with screens and curtums for this purpo ¢

Darl adaptation m this context means the rod threshold of the dark adapted
eve The test as used consisted m measuring the smallest amount of hght which
& subject could detect after a muumum of twenty minutes in a completely dark
room The test field used on the retina was 2 5° m diameter fixated 6° above the
fovea The maclune was modification of W ALD s appiratus results are inde pendent
of;nt,elhgencc are closely rej roduable and ewnnot be affceted by an uncooperative
subject
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2 Team

The mam bulk of the estimations was done by full time laboratory workers
from the Centraal Instituut voor Voedingsonderzoek, Utrecht (CIVO) The following
took part A J Bos, H G Buyzr, A Duvrrr C G Excrr, H € Grossray,
J T Hers T T Henoriws T ITorws, N T Javsey, T H vav prr haver,
B B ILiovyp, A Porrewsrr H M Srivcrame K B Tavior, F ¢ br Vos,
A M pr Vries, R Wansmva

3 ILpnprent

The Oxford Survey Teawm was equipped with two mobile laboratories which
were mdependent of fixed external sources of heatng, power, hght and water
They carnied apparatus and chemreals for about 300 simultancous estimations of
each of the more 1mportant nutnitionn factors and for certain bactertological tests,
with a resers e stoch of chenticale of 1500 of each cstimation The availvble Isboratory
space was enough for about six worhers 1t was hoped when the mobile laboratories
were first planned that larger laboratories could be set up n permanent bwildings
and that equpment could be transferred to these

The molnle laboratories were fitted with o1l heated ovens, vefrigerators, 1n
cubators and autoclaves, and with stills fitted both for ol and electric heating,
Gas from maimn supplies was not of course available Electric ovens refrigerators
ncubators and extra centrifuges were kindly lent to the survey by Medische Chemie,
Pracventieve Geneeshunde and Interne Geneeshunde, Leiden, and by CIVO, Utrecht
CIV O also provided an additional balance a tintometer, a Zeiss stufenphotometer
and a Cohen fluorimeter The last three suppl, ted the Evelyn photoelectric

1 , Coleman sy ter and Coleman photoﬂuorometer from the

mobdc hborz\torxes Durmng the course of the work estimations of protem, by the
gravimetnic method and of cystine were done for these no imtial provision had
been made and most of the necessary apparatus was provided by CIVQ

4 Methods
The types of samples exarmned were
Blood
{Venepunctures were done with a minmnum of stasis the subject was seated
and was previously ambulatory except m the special caso of prtients i bed )
a  Venepuncture oxalated with Heller and Paul s mixture Volume 4 to 20 ml
b Venepuncture blood allowed to clot for serum Yolume 5 to 20 ml
¢ Venepuncture blood preserved with Longs fluoride citrate cetaslon muxture
for pyruvate and glucose estimations Volume 1,5 ml
d  Finger puncture blood collected mto two capillary tubes, one for immediate
measurement of whole blood density and one for measurement of serum density
after clotting

Urine

@  Single samrles for qualitative analysts no preservative
& Groups of three samples for quantitative excretion tests oralie or hydrochlonie
acid as preseryatnne The urme was collected for o measured time before and
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TaBLL 23

Factor or
Autl ors of relevant * Medium
Sul staneo Methol put beations Date | pamined
Fetimated
Haemaglolin Densitometnie Jacowsky LItvorrsrroy Tave | 1040 1 B3
Tamurs VAN Stakr et al 1945
Haem atrocrit C ntnfuge WINTRODT 1933 | 1B
Tot: 1 §rotein Denaitometne Jacorsr¥ & T1¥neRsTROY Lave [ 19040 [ § P, F
TriLLirs van S1ykr et al 1945
Yhero Rel lall MARRHAM 1042 (8 P, F
CHIBNATL 1943 (S P F
Bauret hanesiry 194213 P, F M
Cravimetne Romrson L Hoant 1941 1S P F
Alb amm Ahero Bel Tkl MarnmAw 1842 (S P F
CHIBNALL 1943
CavrpiLL asp Hansa 1938
Biuret Rhestey 1942 | S P F
! CaMrorir anp Haana 1939
\on | rotein | Vero Ryeldatl | Mannmax 1942 ]S P, F
\itrogen I CHIPNALL 1943 |S P F
Cystine Colorimetny RAsseLt anl Branp 1933 | S P
Vitamm A Carr Price KrunLe 1939 |5 P, F
Carotene Colorimetrie RJIMALE 1939 {8 P F
Vitamun F Colornimetrr F yMERIF 12| P
¥ hosphatace Coalonmetric K et al 1942 (5 P
Pyruvee de Hydrazone Lo~a 1944 | B
FricpEvMan U Haterw 1943 | B
Gliro e Foln Wu HARRIS( N 1037 | B
Ascortil acil Hy Irazone Rer & RUrTHER 1431 B S F M
Riboflavin Fluorimetrt Tornson 1940 | U
Thiamine Thiochrome JoHysoN 1945 | U
Factor F 2 Flionimetn JoHNsON 1945 | U
Altumun O altane CoLr 1938 | U
Glucose Bened rt CoLr 1938
hetone Bodis ! Rothers CoLr 1938 | U

[ -

* Unler ‘Medium Examined
B = Whole Bload AL = (ul ¥ Oedems Fluwd
P = Plusma b bSerm 19 Unne

Trom time to tinc there sere flown back to ¥ngland large numbers of samples
of whole blood for estimations of macn and riboflavin and of serum for estimation
of calerum and other minerals

Some of the estimations such as haemoglobin and erythroeit and protemn by
four different methods provided reciprocal ehiechs A more detatled account of the
comparisons between 1 artous protun methods which were undertahen will be given
later

Tor two of the most important « stimations of vitamm A and of a corbuc acid,
parallel estimations on te same scrice of samples were done by the routine survey me
thod< and by the methods used at CIVO This cheching of methods was undertahen
largely on the mmtintive of D van X rhrLEy The methods for Vitammne A agreed
well but the a.reement for ascorbic acid was disippointing on two different occa
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RESUITS 01 GPNFRAL SURVTYS

Clinseal

An adequate statement of the clinieal findings and their mterpretation must
be withheld until & T'inal Report 1s prepared, beeause there has not yet | been time
fully to analysc the large mass of data collected 1n theao survey s owing to the
team being transferred to Germany

In the xix ehinies held in Leiden, 1050 subjects were examined clinweally The age
and sex distributions are shown on app 22 table 2 In the eight clinies held n The
Hague, 1488 subjects were exammed chinieally, distnibuted as shown 1 the table
The mam signs and sy mptoms encountered were obvious weight loss and its sequelre
{particularly amongst the adults), diarrhoea and o history of severe darrhoea m
the preceding winter, ny eturia, amenorrhoea or delay ed menarche, nutritional oedems,
petechiae, denudation of the filiform papillae of the tongue (particularly in the older
age groups), pallor and follieulosis {particularly m the age group 7—14 years) Gingr.
v1t1s was uncommon, and blepharitis, corneal vascularsation and muscle tenderness
were seldom <een

In these climes, nutnitional oedema was found only 1n adults An analysis of
the figures 15 gnen an appendix 32 table 43 Ignoring social classes, 14 %, of all the
adults exanuned 1n Letden, and 20 %, of those exammed in The Hague, were found
to have nutritional ocdema If attention 1s confined to males and females of 60 or
over, the meidence becomes 40 % mn Leiden and 50 % in The Hague

Dutary

In appendix 32 a report on the food position i Leiden and The Hague durmg
the winter of 1944—1945 and spring 1945 13 given

Functional
Dark adaptation
The mean values for the different age groups in the three socinl classes for
Leiden and The Hague are given m Table 31 In table 32 1s given & summary of the
classification of all estimations into the three somewhat arbitrary groups of “Normal”,
“Abnormal and Extreme

Effect of agesex and social classes It 1s generally accepted that the visual
threshold of the darh adapted eye mcrease with age, and the results from Leiden
and The Hague support this In all social classes and sex groups where there were
suficient figures, the means n the age groups 45 and upwards higher than those
n the age group 20—44 In Leiden females, low classes, in The Hague males, middle
class, and m The Hague females, low class, the age group 20—44 gave greater values
than the age groups 15-—19 and below There were no differences between the sexes
which have thercfore been combmed i the table, and in Leiden there were no
marked differences between the social classes In The Hague, in the age group 43
and upwards both malc and fcmale, the mean valucs for visual thresholds were
greater 1n the low than mm the muddle and high classes

Incidence of deficiency of vitamn 4 High visual threshold can be proved to be
rddated to vitamin A deficsency only when they are sigmficantly reduced by controlled
sitamn A therapy It was possible to give such therapy to selcted persons only
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for the eleven women 1n the age group 20—¢4, had heen exammed statistrcally.
The mean values before and after therapy were 2,025 and 1,769 log/umL, the
difference 18 mgmficant (t = 3)

In tho final report a discussion of the relationship between corresponding
visual thresholds, eye lesions discovered by tho ophthalmological examination,
plasma vitammn A levels, and dietary witamin A in these eubjects will be given
At this stage 1t secms safe to say that certam subjects of the survey in The Hague
were deficient m vitamin A

Colour v1sion

On all subjects on whom dark adaptation retests were done, Ishihara tests

were done There were no marked abnormalities, two males being red green colour-
blind

Brochemeal
Tabulation of results -«

The Oxford Nutrition Surve) routmely cmploys two !orms for the tabu]uhon
of data, and these "
of brochemrcal dat
of each estimation
and gives relevant statistical data such as means and deviations from the means
The form for the estimation of any particular factor therefore facilitates (s) the
computation of the sigmficance of differences between the means of groups, dif-
ferentiated for example by nationabty or social class, and (1) the grouping of the
estimations into three categories, convenmently designated “Normal’, “Abnormal”
and “Extrcme™ It must be emphasized that these somewhat arbitrary categones,
which are Iisted m Appendix 32, table 9, are used because they are convenent
1n handling the result , and they do not necessarily mmply nutntional deficiency
or impaired health

Appendix 32, table 10 to 21, give 0 summary form the total results of estimations
done on samples from subjects from Lerden and The Hague These tables also
give the numbers of estimations done and the mean values obtamned from groups
of subjects, from Leiden and The Hague separately, differentiated by sex, age and
social class Where the difference between the results m such groups 1s of suffictent
interest to justify this, the numbers and percentages of estimations for each aity
as a whole falling 1nto the categories of ‘Normal”, “Abnoimal > and “Extreme *
are grven i Appendix 32 table 31

Duscussion of results

Afull d of the bioch 1 results entails exhaustive computation
of sipmificant differences between groups of estimations differentiated not onh
by sex, age and social class, but also by clinical condition and dictary intake In
addition, for the discussion of some nutrients, correlitions between vanables of
which one or both may be biochemical, must be computed tlis entails the extenwve
use of punched cards and the plotting of scatter dragrams

The appendia gises the tables, setting out detailed results that are summarr-cd
i the following paragraphs
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2 Frythrocrit  As stated above undler haemoglobin, differential standards of
normahts have been adopted for erythroent values from the two sexes Few
erythroenit values were obtaned from Leiden, mn the Hague females gave greater
relative values mn the age group 15 to 19 1n the nuddle and low classes, in the age-
group 20 to 44 m the middle class, aud m the age group 45 upwards m the high,
middle and low classes It 15 perhaps noteworthy that n no age or social class
did males give greater relative values than females, on the sclected differentia)
standards A chotce of different standards could have given a quite different picture

3 Leucocrr,  Total Serum and Plasma Protein (densitometric and buwret
methods), Serum Albumm, Viamin A, Carotenords, Phosphatase, Pyruric Aad’,
dscortad Aerd  No marked differtnces between the sexes were found

4 Summary The differences between the sexes were thus neghgible Any
slight dufferences found, as in ascorbic acid and serum albumin i absolute mean
values, and haemoglobin and erythroent 1n relative values, were in favour of the
females The relative differences based on differentin] standards for haemoglobin
and ervthroent depend largely on the somewhat arbitrary choice of standards for

Normal , “ Abnormal and ‘ Extreme

Age

1 Haemoglobin a J3lales In Leden and The Hague, the ghest mean
values were found 1n the 20 to 44 age group 1n all three classes In the same classes
the age groups 45 and upwards gave the lowest values on the differential age
standards adopted for haemoglobm

b Females In Lerden and The Hague and 1n all three social classes, there
\\cm no marhed differences between mean values of the age groups smmilarly

fications on the it 1l standards showed hitle cifference between the
age groups

2 Erythrocrit The results in Lerden were too few to permit of comment
For males 1n The Hague i all three social classes, the ascending order of mean
values corresponded to the following order of age groups 60 and upwards, 45359,
15—19, 20—44 Dufferential classification showed n the high and low classes that
the 20-—44 age group had the greatest relative as well as absolute values

In females in The Hague there were no marked d:fferences between the age-
groups

3  Leucocrst There were no differences between the age groups

4 Total serum and plasma protein (densitometric and biuret methods) Few
figures are available for the young age groups, but in general the mean values
from groups 0—1 2—6 are Jower than those from groups 7—14, 15—19, 20—t4
and 45 and upwards The literature on the subject indicates that there 13 a
physiological ncrease 1n mean total protein levels with age in very young children
In all socsal classes, tn Lerden and The Hague and in both sexes, there were no
marked differences between the means m the age groups 15—19, 20-—{4 and 45
and upwards

5 Serum albumin In males of the low and middle classes mean yalues in
adults decreased as age mncreased A similar effect was noted 1n adalt females of
the low class Sexes and classes have been combined 1n the table
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6 Tdamn A There were no differences between the age groups

7 Carolenoyds In Leiden the males and females of the middle class, and 1n
all classes and both sexes m The Hague except females of the middle class, the
age group 45 and upwards gave greater values than the age group 20—44

8 Phosphatase In The Hague males and females of the middle class, mean
values 1 the age group 45 and upwards were lugher than those 1n the age group
20—44

9 “Pyruvic arid’ 'There were no differences between the age groups

10 Ascorbic acrd There were no marhed differences between the age groups

11 Summary 1In general the age grouping showed that for the results from
most of the estimations the group 45 and upwards was more abnormal than the
20—44 group Apart from the estimations where there were no marked age differences,
the reversal of this tendency was found 1n the carotenord results The mechamsm
of the conversion of carotenoids to vitamm A js not clearly known, 1t 13 possible
that 1t 1s somewhat impaired 1n later hfe, and that a rased plasma carotene level
results from such imparment

Discussion

The summ-ries m Appendix 32, table 31, 1 which the results are grouped as
“Normal”, “Abnormal” and “Esxtreme” show that haemoglobin values are more
abnormal, 1 all groups of the population, than values from any other estimations
indeed the majonty of these Iatter values are “Normal , whereas of all haecmoglobin
values 58 % are “Normal’, 34 % are “Abnormal” and 8 %, are “Extreme”

The nutnitional sigmficance of these lowered hacmoglobm values n hiberated
Western Netherlands 1s not quite clear They do appear to demonstrate conclusively
the demrability of haemoglobin estimations 1n general nutntional surveys

Camllary frapiity

Measurements of capillary fragility were made on various groups of subjects
The results for these groups have been analysed by sex and age, and clasufied as
¢ Normal”, ¢ Abnormal * and “Extreme” (Appendix 32, table 35)

Except for the male children of the age group 7—14 attending Prof Gosrer's
clinie (sce below), of whose values only 53 9, were normal, the subjects under 45
give smaller mean values than do those of 45 and upwards

The younger people m Holland gave results almost 1dentical with those found
m England m 19411943
X ray pholography

354 radiographs of the hands and wrists of people ranging from early childhood
to late adult hife have so far been examined The distribution in the vanious groups
13 ghen mn Appendix 32, table 3 The findings have not yet been submitted to
detmled statistical analysis but the following report 18 mcluded subject to correction

1 Among the children, there was only one case of richets and none of scurs §.

2 Almost all the children w erti undber developed The range Ff skele:u} l1m

" reater than has been seen among groups of poor children
:::ﬂ:}l;rel{f;‘z ]‘;ﬁnclf:tzlrngming the Dutch children from Southern Holland examimed
m England by the Oxford Nutrition Survey
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% The majonity of the middle aged and the very oki people showed marhed
decalafication of thar hones, but no spontaneous fractures were seen

W hen the statistical anals si« has been made 1t will be possible to make  defimte
statement on pomnt 2, for detmls are available from other groups of children for
the purpose of comparison and chech

No defiute statement on pomt 3 can be made until other people of these age
groups have been examined  but 1t 1s posaible to say-that the madence and severity
of decalafiention among the older people 13 greater than would have been expected
from clmical experience

Measurement of subculancous fiesue

The results on general suri ¢y subjects and some special groups arc summarised
m Appendix 32, table 36 In subjeets of 15 and upwards the mean values for femnles
were about 1 5 times as great as those for males In children, the sex difference was
less marked The lowest mean values were found m the oldest age group

Further analyvsis of these figures which are uncheched and a comparson with
values from groups outside the Netherlands will be given m a final report

Specral groups of subjects

In 2 famme such as occurred m Holland m which most of the available food
was rationed at a vers low level those subjects who were unable to obtam supple
mentary food or who had special physiological requirements were likely to suffer
most The general surveyvs confirmed that old persons and children fared particularly
badly and 1t was probably that the stress groups of women during pregnancy or
lactation would be simlarly affected Special attention was therefore paid to the
examination of these groups and of subjects in stitutions, such as mental hospitals

a Old prople

01d people represented a particularly vulnerable class because they were unable
to forage for themselves and unless they obtaned food 1n the black market, had
to subsist upon the official ration alone This was inadequate for extstence It has
already been mentioned that the mam madence of nutritional oedema oecurred
m the highest age group It was therefore particularly important to study old
people and this was done by visiting various mstitutions for the old and by a detailed
study of 30 patients in a Home for the aged of the Dutch Reformed Church This
Home, for men over the age of 60 years had received only the official rition except
for some vegetables grown in the garden

At the first visit 1t was noticed that about 30 of the 54 patients had nutritronal
ocdema and it was stated that smee the beganning of the year most of the patients
had been grossly underfed the normal death rate for the Home was about 20 persons
a year, but during the past winter it had nearly doubled

A further visit was paid to the Home on 1% June, and 31 males were examined
in detay] Blood samples were taken and fully analysed, and urinary excretion tests
were performed for ascorbic acd, thamine, niaan and niboflavin

Appendix 32 table 32a gnes mean values and numbers of biochemical es
timations on male subjects of 45 and over scen I at a Leiden Polkhiniek, which
they were attending for special food becaust of diagnosed undernoursshment
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of age was relatively better than that of infants adolescents or adults Despite
this there were three reasons why particular attention should be pad to children
Jarst there were excellent statistics of height and weight which had been collected
by Dr Strena m The Hague before the war Secondly the Oxford Nutrition Survey
had already obtamed such statistics upon cluldren evacuated from the routhern
part of the Netherlands to Fngland Thirdly the nutntion of children 1= espemally
mmportant because of the permanent damage that may result from malnutntion
during childhood

Apart from the children scen in the normal chnies i Lerden and The Hague,
sIX groups were speenally exammed

1 Gorter children Nany children were attending the chime of Prof Gortrr
at the Ryks Academische Zichenhwis 1n Lewden to be examined before being selected
for a stay i England or Switserland The opportumity was tken n consultation
with Prof GORTER of examinmng 173 of these children on five different days

2 Schoolboys In Lerden 51 boys were exammed on consecutive days from
sccondary schools of different social class 27 m one group and 24 in the other
A very detatled exammnation was made neluding & climieal examimation medreal
and diet lustorzes estimations on a venous blood swmple urmnary excretion tests,
photography, X rays of the hand and wnst dark adaptation and endurance and
capillarv fragility tests Herght weight and sitting height were recorded as usual

3 Gamillard children Dr Gamvarp Director of Public Health in Leiden
selected 51 children from those chosen for the receipt of extra food because of
undernounishment These children were exammed 1n the cline of the Survey

4 Streng chaldren In a similar way Dr StrENG sclected 59 chuldren i The
Hague who were undernourished and kindly arranged for therr exammation in
hs chme

5 Hague III chiddren At the lunch interval of the third chime at The
Hague a number of chuldren happened to attend the building 1n which the clinic
was being held to recerve extra food provided by the I Kk B The opportumtv was
taken of exammmng 19 of these children who had been selected for supplementary
rations because of undernourishment

6 Jonxrs children Through the enterprise of Dr Jonurs a large number of
starving infants and cluldren had been gathered together in improvised wards in
Rotterdam 67 of these children were exammed 1n these wards This exanunation
meluded height weiht climcal exammation \ rays of the hand and wrist and
the analysis of blood samples

The results of the examinations of all the above children and of the children
attending, the mamn clinies 1n Lewden and The Hague may most convemently be
considered together

Hewgtts and weiglts

The heights and woghts of 636 fumate and 648 male chuldren between the
ages of a few months and 16 years were recorded The results have been analysed
m terms of sex dustricts and three soual cla s for each yeir of age The mean
heights and weights and numbers of children within the varnious sub groups are
shown in Appendx 42 tables 37 to 40 It should be noticed that the age rroup 4
meludes all chuldren from 4 years 0 months to 4 years 11 months and hence the
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I at the Old People’s Home 1n Lewden, and III at The Hague st the general
survey clintes Appendix 32, tables 22—29 pive the urinary results

There appear to be no marked differences 1 blood analyses between the two
age groups considered The mean ascorbic aaid value for the 21 subjects of 60 and
over m the Old People’s Home was the smallest m the table, and general the
60 and over groups gave smaller mean ascorbie acid values than the 4559 group
from the 0ld People’s Home The mean “pyruvic acid” value 1n the call for cormment
are those for carotenoids, which were high, and for vitamin A which were low,
n the Leiden Poliklmiek subjects It 1s possible that the conversion of carotenoids
to vitamm A was diminished 1n these subjects It will be remembered that simlar
results were found in the age group 45 and upwards n the Leiden general survey

The brochemcal results thus do not show marked differences between the
nuddle aged and old male adults, nor do the male dwellers m the Old Peaple’s
Home show mean values different from those found 1n the same age group of the
male subjoets of the general survey
b Pregnant and lactating uomen

‘Women during pregnancy and lactation form a particularly important stress
group It has been noted earlter that the rations, particularly of pregnant women,
were grossly madequate Therefore twd studies were undertaken A wisit was made
to the Matermity Ward of St Elisabeth’s Ziekenhuis where 23 women were exammed,
2 bemng pregnant and 21 lactating, X ray photographs were also taken because
of the importance of caleium for this group, and 22 blood samples were analysed
Secondly, 21 women attending a postnatal chme were similarly exammed by the
Survey Team In these groups samples of milk were obtamed, some analyses bemng
done locally by the team and other by Dr Kox at the National Institute for Research
1 Darrymg, Reading ’

Appendix 32, table 33 1ses the bioch 1 results on blood samples,
the number of results on mulk 1s too few for comment at this stage, when no cor
relations for individual estimations have been calculated For purposes of comparison
mean values from women of the age group 20—44 1 the middle class examned
at the general chmes i Leiden and The Hague are given with the values from
lactating women of the same age group, the results from one lactating woman
over 45 and the two pregnant women are no$ included

The women 1 the Maternity Ward (in bed) had been lactating for about one
week, and had smaller mean values of haemoglobin, erythrocnit, serum protem
and serum albumun It 1s known that mean serum protein concentrations are lower
1 subjects lymg m bed than in those who are ambulatory, and the dufferences
1 mean protesn values may be explamed by this The women n the Matermty
‘Ward also had greater mean levels of phosphatase activity, greater mean ‘ pyruvie
acid” values and, m contrast, greater mean values of vitamn A and carotenords
The women attending the post natal clme had been lactating on the average for
about seventy days and had mean levels differmg very httle from those of Thc'
Hague and Lerden women, except perhaps for their greater mean “pyrusic acrd
Jevel Ascorbic acid levels were stmlar m the four groups
¢ Children

Theso constitute the third special group who where particularly liable to fare
badly n tumes of famine As mentoned earlier, the diet of children over 1 yenr
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of age wos relatinely better than that of mfants, adolescents or adults Despite
this there were three reasons why particular attention should be pud to children
Yarst, there M ' r N which had been collected
by Dr StrE~ ' Oxford Nutnition Survey
had already uated from the southern
part of the Netherlands to Fagland Thiedly the nutntion of chuldren 15 especially
smportant because of the permanent damage that may result from malnutnition
duning chldhood

Apatt from the cluldren seen in the normal c¢hmes i Lewden and The Hague,
six groups were specially examuned

1 Gorler ehaldren Many children were attending the chme of Prof Gorren
at the Ryhs Academische Ziehenhws in Lewden to be examined before being selected
for a stay 1 England or Switserland The opportumty was taken 1n consultation
with Prof Gorter of examining 173 of these children on five different days

2 Schoolboys In Lerden 51 boys were examined on consecutive days from
<ccondary schools of different social elass, 27 1 one group and 24 m the other
A very detailed exammation was made luding a climcal ev drcal
and diet histones, estimations on a venous blood sample, urinary excretion tests,
photography, X rays of the hand and wnst dark adaptation and endurance and
capillary fraglity tests Height weight and sitting height were recorded as usual

3 Gadlard children Dr Ganpiarp Director of Public Health mn Leiden,
seleeted 51 ehuldren from those chosen for the receipt of extra food because of
undernourichment These children were examined mn the chmc of the Survey

4 Streng children In a similar way, Dr STRENG selected 59 children in The
Hague who were undernourished and hindly arranged for thewr examnation in
his chme

5 Haguc III children At the lunch interval of the third clmuc at The
Hague a number of children happened to attend the building 1n which the chime
was bemng held to recewve extra food provided by the Lk B The opportumty was
taken of examining 19 of these chuldren who had been selected for supplementary
rations because of undernounshment

68 Jonzis children Through the enterprise of Dr Jonxrs a Iargo number of
starving mnfants and children had been gathered together in improvised wards m
Rotterdam 67 of these children were examined 1n these wards Thiz examination
mcluded height weight chinical exammation \ rays of the hind and wrist and
the analysis of blood samples

The results of the exammations of all the above children and of the chuldren
attendng the man hinies i Leiden and The Hague may most conventently be
considered togcther

Heghts and weights

The heights and waghts of 636 fomale and (48 male culdren between the
ages of & few months and 16 vears were recorded The results have been analvsed
in terms of sex distriets and three social classes for each year of aze The mean
heights and weights and numbers of euldren within the vanous sub groups are
shown 1n Appendix 32 tables 37 to 40 It should be noticed that the age group 4
mcludes all chuldren from 4 years 0 months to 4 years 11 months and henee the
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figures are compared with The Hague standards (1934) for the corresponding md
year figures 1 e 1n this case 4 years 6 monthe

Results

Most of the means fall below the corresponding norms for age but the numbers
withm the sub groups are too small to permit of an avaluation of the statistical
significance of the differences

An analysis by distriets of the results for Leiden and The Hague caleulated
separately gave differences that were in general neghgible The slightly better
results obtamned 1n the climes m The Hague can be accounted for by the greater
proportion of children of low socal class attending the Leiden chimes It was therefore
pernussible to combne the two retamng age sex and social class m the analysis

It will be noticed that n general the results for both height and weight but
more spectally for height follow the social classification very closely i boys and
girls The numbers m the high social class are very small but they tend to be the
tallest and heaviest children with children in the low socital class the smallest

gave results which were worse than those of the low soctal class of The Hague and
Leiden

General

When all economic groups are combined the mean heights are shghtly lower
than the norms for The Hague for all ages of boys Weights follow a similar trend
with the minor exception of the 11 year group

Appendix 32 tables 37 and 39 wndicate the number of boys within each district
who reached the standards of The Hague in height or weight Only i the high
social class attending chiués in The Hague and Lerden did more than 50 %, attamn
the standards In the Gaillard and Jonxis chmics practicully no children reached
the mean height or weight for therr age

Endurance test

Two groups of Leiden school boys were tested one group from a poor school
and another from a better class school the third group consisted of Leiden children
selected at random during an exammation conducted by Prof GORTER for children
who were bemng evacuated to England or Switserland the fourth group was selected
by Dr Garrarp of Public Health for Leiden from poor children in receipt of extra
food because of undernourishment

Appendix 32 table 41 summar:ses the results A comparicon of the times with
those given by Mrmrican for Enghsh children mn 1940 (E H M MiLuioax Annual
Report of the School Medical Offscer for Glossop 1940) shows that the Duteh children
endured this monotonous pastime for only half the time recorded for the Enghsh
children and the reader can draw what conclusions he wishes

Biochemscal results

table 34 gives mean values and numbers for certain estimations

o
Appendus 3~ml groups of male children of the age group 7—14 Values from

done on s1X specl
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males of the same age group and of the low social class attending clintes m Leiden
and The Hague are guven for purposes of companson It should be mentioned that
the ages of the Leiden schoolboys fall in the upper part of the age group 7T—14
whereas those of the other special groups 1n the main fall in the lower part Values
for female cluldren have been omutted from the table as they do not differ appreciably
from tho e of the males The numbers in the other age groups are too few for comment
at this tage

1 Haen oglobin

The arbitrary low it for Normal hacmoglolin values for thiy age group
19 1205 g{100 m! The mean salues from Gaillard and Streng cluldren groups
selected as being malnoursshed fell below this value The mean value from the
46 Gorter children was close to 1t The greatest mean was that from the Lewden
schoolboys who as mentioned above were the oldest group

2 Serum grolein

The arbitrary low Iimit for Normal of 6 1 g per 100 ml was at least ten per cent
less than the mean values from all the groups The mean value from The Hague
children of the low class 1s farly consistently smaller than the mean values from
the other groups

3 Phosplatase

In the Letden schoolboyvs the mean phosphatise value wes 14 0 umts per
100 ml serum This was considerably greater than the mean values for adults given
mn Sectron III and was p bly a phystol 1 of growth

The full results of the detailed estimations on blood and unne from the Leiden
schoolboys will be given 1n the final report The high mean values of 146 mg per
100 ml whole hlood for pyruvic acid and |00 mg per 100 ml whole blood for
ascorbie aeid are noteworthy

Darl-adaptation

The mean values of the results are given m table 30 with the biochemzcal results
The mean values were ratisfactortly small as compared with the arbitrary lower
It of Abnormal 210 logfumL

Syecral problems
P and de;

It has been known for many years that cachexia 15 often accompamed by pry,
mentation of the shin This pigmentation was obvious in many of the subjects
seen n the Netherlands but there was no evidence that 1t was due to deficiency
of macin A curious special ty pe of p ation was ed on rare occasions
a reddish brown discoloration of the nail developed and when the nutritional
situation 1mpraved a nail of normal colour was formed which contrasted markedly
with the pigmented nail

Another mteresting pigmentary  change that was encountcred consisted of
pigmentation of the shin particularly of tle face and hands followed by marhed
depigmentation an appearance of vitibgo combmned with sunburn was produced
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very mfrequent The non protem mtrogen concentration 1n ocdema flud was smular
to that m serum

Drecussion

Discussion of the results 1 most convenently given under the heading of the
mam nutnents meluded m the normal diet Summanes of some of these higures
are gisen m the tables mcluded n this report and a mam summary of the more
mportant biochemieal resulte obtamed m Leiden and The Hague 1s given n
Appendrx 32, tatle 31

Energy producing foods

In the putumn of 1944 a sudden fall occurred n the calone value of the diet
which dropped to no more than 50 % of the theoretical allowance for adults
Throughout the winter the situation deteriorated further particularly for adolescents
m general the younger the chuld the less bad its ration Apart from the month
of September when there was anissue of jam end sugar the main energy producing
foods were potatoes bread and phulie Other foods occastonally available (such s
vegetbles sugar beet and tulip bulbs) were poor sources of energy but to some
extent relieved the hunger Fat was particularly low After liberation the rapid
merease m rations remedied the defects although the foods that were first available
had a somewhat hugh content of fat for starving people and tended to cause sichness

Chnically thie undernounishment was accompamed by marhed Joss of weight
some persons losing almost all subeutancous fat and a considerable portion of muscle
In children growth was d hed and develop delayed m girls this was
accompanied by delayed menarche In women there was amenorrhoea although
the precise cause of this was not ascertamed although psychological factors plaved
& part 1n some cases we believe the mamn cause was nutritional there was no
evidence that ovulation was affected

Mo biothemical estimations give direct information on the past intake of energy
producing foods Some estimations of blood glucose were done on selected groups
of subjects and although no analysis of these has yet been made 1t seems that
most values were normal The values of serum protemn haemoglobin  pyruvie acud
and the two haematocnits may be indirectly related to calore intahe of the e
haemoglobin values were relatively most abnormal

Protesn

For adults the total protemn supplied by the food w4s about half the standard
allowance eince potatoes bread and pulse were the mam foodstufls during the
winter the ingestion of ammal protem was particularly low Famine ocedema was
encountered frequently m the highest age group but no direct evidence was obtaned
that this was caused by deficiency of protemn 1t was certamly not erused by defictency
of thismmne and ats aetiology will be discussed m the final report Becanse 1t has
been shown that amino acid deficiency particularly of tryptophan causes corneal
vascularsation mn ammals & large number of subjects including chnical cases of
cachexia and famine oedema were examuned with a shtlamp microscope almo t
no corneal vaseularsation was found

Of all the analyses of total protem m scrum and plasma from general survey
subjects less than 2 ¢, were  Abnormal  These levels in no way reflect the lowered
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flown back to England have not yet been fully exanuned but appear to be normal
as would be expected from the phosphatase values There was thus very httle
brochemieal exidence for impurment of caleium phosphorus nutrition n the normal
population

Iron

Iron appenred from the dietary mvestigation to have been adequate, the mam
sources bemg bread of lugh estraction, potatoes, pulse and other vegetables but
the availabihity of mon 1n these foods has not been conudered here

Clinieally, pallor was frequentls encountered Nearly 40 9%, of the hucmoglobm
values from !hc general surv(ys m Lcldcn und The Hnguc were either * Abnormnl
or' Extreme 7 ! ann
or ‘Extreme’ .
on hiochenmie
use of non comparable standards of normality, the relationship between haemoglobm
and erythroent 1 based on that given by Prireies, VAN SLYwF et al (1945), namely
that 100 ml of cclls centnfuged under standard conditions contains 339 g of
haemoglobin  The oedema patients, as mentioned above, gave mean haemoglobin
values conwistently lower than those of other adult groups, male or female It scems
probable that tlus 1s not & direet result of wwon deficiency but a consequence of
generil malnutnition or defictency of some other speafic nutment

Yutamns of the B complex

I Thiamine appeared to have been adequate throughout the winter i all
age groups, fince bread of high extraction and pulse were ingested, however, the
caloric value of the food though low, came mainly from carbohydrate sources
Chrucally no evidence of deficiency of thramine was found Blood “pyruvic acid’
values, which express total hydrazone forming substances as ‘pyruvie actd” and
must be reduced by about 05 mg/100 ml for comparison with true pyruvie acid
figures, were almost all normal

II  Ntacin was probably not present in the diet in adequate amounts and
deficrency may have been enhanced by low amount of tryptophan in the diet
Oceastonal chinical evidence of pellagra was seen although there were no frank
cases in the general clinies The relation of diarrhoea which was frequently encoun
tered, to deficiency of niaem will be discussed m a final report

I Riboflarsn, supplied in the dict was low m the adolescent and adult
groups during the winter smnce milk and animal protemn were deficient The extra
milk given to children provided them with adequate amounts No chnieal cases
of anboflavinosis were scen and extremely little corneal vascularsation was en
countered However, denudation of the filiform papillae of the tongue and alo a
mild form of cheilosis were frequently encountered No therapeutic trials were done
upon these, and 1t has not yet been possible to analyse the meidence of these signs
a¢ correlated with the excretion tests for mboflavm It 15 possible that they were
caused by deficiency of macmn or of nboflavin the colour of the tongue, as well
a3 the presence of certain cases of pellagra encountered 1n hospitals and wstitutions
suggested that deficiency of macm rather than of niboflavin was the ctuse s
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X mcm'mned above, & cm';ous pigmen\ntim\ and depigmentation of the skIt was found;
and it W3S thought that it might ave beel due to deficiency of psmtothenic acid;
this was ot like the changes that oceu® in pellagt®

Ascorbic acid

The cx\lcu\s.ted “dietary content of ascorbic acid wos high t\\m\lghout the winter
e N¢ i i

in sl age-gr ups ever, N therl ds dietd . tables, ‘ich u.\\owm\ccs
had beett & for 1085¢ king, 3 to cont in highe atoes 107 ascorb
acid N {oodstuﬁs yomarity nglands uf fu o short the
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time and itis P! obr e thi i 88 acid wa! factad® throughot!
the winter- ‘Four PeT in th 1 clinics ¥ ere yinical gtmmds
as having dehiciency corbic 8¢
Append'x 32, table 31 about th ascorhic es
wormal’» put these ¥ i\ b cepted th coutic’ echniC
gifficulty enco’ ered th the a. T choice of stal dard Tty for
whole plood 8 rbic d iq 1nrgely arbitraty? for exam™
1 haemo values, a further work scorbic 8 deficienc¥ ust b
done pefore & rds gisfactor y estabhshe e n valued st of
the grovp® ed W€ t 0,6 M8 per 1 ¢ whole blood- This comP
iu.voumb\e sth metn value ound “carious &F ups 1 and Jurii the WaT
an correspor o dietary out (e, WHIC js oW arhitrery
dietary allowd! he colc lated 85¢° bic ont! of ¢! die arly
up hrough } the per f d tion 8 hth; ceed this allo¥ Ance:
e
generdl conclusior K
The genery jusion ¢ o profimin? naly ¢ results 1% 4! 70
was gross nde urish and nttle © f sp! fic c\'\mca\ nut! tiond
denicienty jsease Ly famin® oed com! tientarly n the hight
age-gr0 4 eral 1 pu\ntmn o was 80 Qeficiency gamin A @
of piaci® ad the P 10d of arked depnt¥ ion ) oceusTe acutelys
cont'm\)e ¢ much ngers cliy jeal C& it trit onal defac es wouk
dly hav peeome Jespre®!
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VII GENERAL CONCLUSIONS

1t has been pomnted out in the Introduction that one of the deepest impresaions
carted away by those who attended the meetings, at which the planning of relief
measures was begun, m February 1943 was that, caused by the revalation that
httle or nothing of & preeise character was then hnown about the proper treatment
of those suffering from prolonged and grave starvation

H this Report serves no other purpose than to establish what are the broad
lines along which a stmilar erisis conld be appronched in the future, more particularly
under European conditions, 1ts publication will be justified

From what 15 recorded in this Report there emerges a clear picture of a condition
prmanily due to a serious deficiency of energy (calories), mevitably nvolving lach
of protem Specific disorders of health attributable to lack of vitamms or mmeral
clements did not complicate the situation to any sigmficant extent

It 15 interesting and mmportant that this was the case It illustratesin a manner
even more strihing than did the experience recorded 1n other hiberated territories,
Trance, Beloum and the Southern Netherlands, that curtailment of food suppl
enforces the consumption of the whole of cercal gruns and as large & quantity of
vegetable foods as can be acqured Up to a pomnt, this assures a measure of nutritional
protection that reduces materially the danger that health will be harmed It should
be born n mind m this connection that the requirements of the body for certamn
of the vitamins are reduced as the energy intake becomes less

The data of the intake of vitamins and mmeral elements recorded m this Report,
should be of value n clanifying views on the mimimal quantities that are corpatible
with the absence of signs of deficiency disorders

The nadequacy of knowledge 1n early 1945 regarding the treatment of those
m adsanced stages of starvation led to certam assumptions being accepted Some
of these, which oniginally influenced strongly the approach to the problem, proved
to be unfounded 1n the light of expenence subsequently gained As an illustration
n pant, the preparation of predigested foods may be grven It was the unanmmous
opumion of the experts consulted m February 1945 that the provision of such
materal, suitable either for oral or intravenous adminstration should be made
A great deal of high pressure work was mvolved as supples had to be ready in
the ghortest possible trme The e<pense was very great but this was of no importance
if the provision of such matenal would save thousands of lives that otherwise
would be Jost

What subeequently happened proved beyond ouestion that predigested foods
of the type of protemn hydrolysate are not essential for resuseitating patients in
the last stages of exhaustion from starvation

The observations on the digestive power of serously starved persons are of
considerable importance

There 13 ample evidence m the wmvestizations recorded here that the gastro-
mtestinal tract of such persons ean digest foods such as separated milk and even
a large quantity of fats (butter) with & facality that was not expected Only n the
very last stage of starvation, when the patient 13 almost morbund, was direct
feeding of no value indeed, experience in the Western Netherlands indicated that
there 15 no available treatment that will resuseitate such eases

Preconcerved 1deas that mvcstigations would show that hunger cedema would
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be exp\umcd on the sumple b\oc\\cm\cn\ and phy sical basis of low ered plasm® protem
rudel
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of hiberation In future emergeneics every possible meacure should be taken to
avod such & delay

Inthe pact the world has toa oftenace pted mass staryation as a natural erlamity

The expenence of the Western Netherlands 1 1945 eame near to being onc
that would hav e gone down in history asn very terrible catastrophs Had the German
occupymg Torces held out another two or three weeks aganst the Allicd attach
nothing could hi e gay ed hundreds of thousands in the towns of the Western Nether
lands from death from starvation How many did m fact die will never be known,
but 1t 15 probable that at least 10000 fost there hives by starvation beeause the
oceupying power failed mn ats obligation to sustan enilian popnlation that was
under its authonty

The Lditortal Comnuttee wishes to record ats considered optmion that there 1s
no Justifteation for the ruthless saerifice of a ervilian population in such eir tances
and that the Unuted Nations should divise a Convention of mternational scope of
which the object would bt to protect crvibans subjected to an oceupying power
from ruflering grave injury to health as a result of nadaequate nourishment
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Headnurses, admimustrators, nquiey officers soctl workers and drivers co
operated i the teams with great devotion

Nlorcover a number of persons living n the towns where the tevms operated,
jomed the orgamzation and rendered nswistance

Beeause 1t 18 impossible to mention the names of all those co operators we want
to thank them all for their walling help and mvaluable assistance

Apart from the myaluable services of the Netherlwds stuff and voluntary
worl ey, the nutnitional survey of the Oxford Nutrition Survey was made posuible
only by the help afforded and the interest shown by a large number of persons all of
whom cannot unfortunately be listed here  Particuliwr mention should be made
of the followmng

University of Lerden Prof Dr T vanpirlorve Prof Dr H G BuNueneERG
pr Jong, Prof Dr T Gorten Dr W A L Doaker Dr Jac § pE Jovg, and
many others

City of Lerden Dr P J Gatwnarp, Dr H Orriurs, Licut VAN DE VEN

Ciy of the Ilague  Dr Sorkema, Dr J C Strrye, Dr ¢ prv Harroc (who
gave unlnmted help throughout the work and lent the service of hrs staff), Misg
T NMrospac Miss DeryMresTer (whose indefatigable orgamization of the climes
was most v aluable)

Metherlands Fecding Teams Leiden Dr Dansy Dr v p Sroer, Zr v Twrure
Dr M 1ax Ergcres (who himself assisted and who lent the services of most of the
members of s stiff) Prof Dr H W JuLius (who lent the services of members of
hisstaff), Dr W A SEEDER (who lent the services of Miss PosLraeg), Dr T P Bun
{who lent the services of Miss ITpENS)

The remamder of the staff of the Oxford Nutrition Survey (University of Oxford)
gave valuable assistance in prepanng the imobile laboratories and analysing samples
flown to England

The salaries of three members of the Oxford Survey Team were covered by
grants from The Rockefeller Toundation (International Health Divizion) and the
Vedieal Research Council Most of the cost of the mobile laboratories and equipment
was met by The Rochefeller Foundation The statistical computation of the
results was made poswuble by a grant from Vitamins Ltd

The Oxford Survey Team wishes to make special mention of the plewure 1t
has had 1n coopcrating with 1ts colleagues 1 the Netherlands, and m partienlar
of the generous welcome which 1t coming from the University of Oxford, recerved
from the Unnersity of Leiden



I SUPPLEMENT

HEALTE CONDITIONS IN THE NETHERLANDS TW O Y EARS TOLLOWING LTBERATION
by Dr C Baw~me
Chief Inspector of Public Health m the Netherlands

This brief review 15 imited to a consideration of the factors which are considered
as mdices of the public health 1e availability of foodstuffs birth and death rates
and population changes

In general the nutritional status of the population appears to be fair 1n 1947
The rations are not fully adequate and are certamnly somewhat monotonous At the
present tume 1 June 1947 the average adult consumer receives rationed food equ
valent to & caloric value of -f: 1500 cal per day Inaddition torationed foods potatoes
pulse vegetables frmit and fish en be purchased without coupon The average
quantity of the latter foodstuffs available per individual must be added to the
quantities of rationed food to give the total foodmtake Figures 57 and 58 show
these allowances by weeks and by age and occupational group

In figures 59 60 and 61 weekly proten fat and carbohydrate intakes are
shown By current nutntional standards these diets are not considered to be well
balanced Pediatricians report that they are seemng an increasing number of infants
suffering from scurvey {Barlow s disease) The factors causing this vitamn C deft
aency are bemg mvestigated

After the expenience of 1944 and 1945 no one would deny the deleterious mfluence

1 -t oa wnmmdhn ek 1 m o T g aneregses In

average yearly
In connection
by years from
1935 to 1045 In this last ten year period an approxumate 1.2 %5 increase in population
was observed Since the year 1830 this had been an average of almost 1 9, mcrease
per year Lme graph m fig 62 shows the average percentage increase by decade
for the century 1830—1940
Burth rates remuned at furly constant level from 1930 through 1941 ranging
from 19 8 to 20 8 per 1000 mhabitants Begmumng mn 1942 there was an irregular
rise up to 1945 In the firs full postwar year there occured a marked 1nerease which
reached 30 2 per 1000 nhabitants and from fig 64 the increase 1s shown to oceur
for the greater part n families with one more children
Marriages reached 1ts lowest level in 1944 with some increase in 1945 1t was
followed by a sharp rise 1946 reaching a level of 11 4 per 1000 mhabitants (see
fig 65)

The general mortality rates for the Netherlands m 1936—1946 arc shown m

eriod 1935—1039 was the most favourable in any period
fig 661 T:I e fo(?frty};a;ztl\erlands The range of 8 »—8 8 per 1000 mhabitants was
» thee,:;,\?:gnmg At the outbreak of the war there was noticeable rnise mn the
very g
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vears 1940—1043 with a sli_ht dip i 1942 In 1944 there was an abrupt rise_reachmg
n peak of 142 m 1045 The pre war level nas reached agun in 1946 However
a falso mpression may be obtamed from this graph Many of the dIderly and less
robust persons who would normally be expected to die m 1946 and liter, formed
the group who suffered 1 the starvation period

lig 67 gives o similar but clearer peture of mortality m three of the lrgest
ctties 1n the W estern Netherlands Tig 68 shows the mortahty among mfints helow
one year per 1000 live barths for the years 1936 up to 1946 In 1939 the rate was
13 6 deaths per 1000 Iive births the lowest on record i the Netherlwnds With
the outbreak of war there was an immediate mncrease with & first peak m 1941
at which time the rate was 436 The ycars 1912 and 1943 show shght decrease
n the infant mortality rate However the year 1944 shows n second rise to 460
Statisties for 1945 are not et avalable beeause of disorgamzation of reporting
«erviees 1t 1s however expected that the peak will be considerably higher than
1n 1944 because conditions were much worse during the first five months of that year
In 1946 the rate of mfant death had agun decreased to 38 8 per 1000 ive births
It will be of nterest to report that the rate for the months of Januwry 1946 was
69 1 as compared to 40 6 for January of 1947 So 1t 18 anticipated that there will
be further improvement Iater in 1947 and perhaps the pre war level of 1939 may
agun be reached At that time the Netherlands was high i the hist of countries
with low rates of infant mortality

Since tuberculosis appears to be one of the best indicators of health status 1t
15 of interest to show the trend of both mortality and morbidity In chapter
1Ia of the man report the assomation of tuberculoms with nutrition has been
mentioned From fig 69 1t 1s seen that from the year 1939 when the death rate
was at 1ts Jowest level of 41 per 10000 inhabitants there was a gradual nse m
rate until 1944 when 1t was 7,9 In 1945 reliable statistics were not avalable By
1946 the death rate had decreased to 4 7 reaching the 1937 level

The war influence 1s again shown i fig 70 In Amsterdam only the actual
rate 15 Lnown 1n 1945 and reached 108 per 10000 inhabitants

The low tuberculosis mortality rate of 1946 does not necessanly reflect the
morbidity from this disease 1n fact mn reviewmg the number of admissions to
snatoria during 1939 the ad with active tut 1 was 4646 as compared
with 6786 1n 1946 with no less than 4000 on the warting Ist It was generally agreed
by the tubereulosis speetalists that morbidity was nearly twice the pre war figure




FIG 57. Average’ calorie food intahe per head day and age groups, meluding distributed
food and average intahe of non distributed nutrients (fish, pulse, vegetables, fruit, biscuit)
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IIG 38 Averige ealorie food intal o per head an 1 day i special gronpa meluding dstributed
food and merage wtnke of non distributed nutrients
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FIG 59 Protein intake 1a all categories of hy 57 and 38
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millions FIG 62 Abcoluto and procentual increase of population
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millions FIG €2 Absolute and procentunl increaso of population
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FIG 63 Ascrage smerease of populstion by decade
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FIG. 65
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Marriages per 1000 inhabitants if--
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GENERAL MORTALITY PER 1O0Q IHNHABITANTS
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FIG. 67 Total mortahity mn 3 mumeipahties
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