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BUDGETARY AND DIETARY SURVEYS OF 
FAMILIES AND INDIVIDUALS. PART 2 

Chairman, Dr. J. HAMMOND 
Dr. J. Hammond (School of Agriculture, Cambridge): I would like before 

we begin the meeting to draw your attention to “Food Consumption 
Levels”, published by the Stationery Office (Special Joint Committee 
Set up by the Combined Food Board, 1944). There is there a passage 
which is very appropriate today, where it is stated that general food 
production levels in the United States of America, Canada and the 
United Kingdom are based on the supplies moving into civilian con- 
sumption. The body that drew up this publication makes the remark 
on page 24: “There is need for adequate dietary survey data as an in- 
dication of the relative positions of different occupational, income, 
regional or other groups of the population”. One of its recommendations 
is that more work should be done, and the meeting today is exactly on 
this point. I hope contributors’ papers, and others, will have some 
observations which will be very useful to further work. 

REFERENCE 
Special Joint Committee Set up by the Combined Food Board (1944). Food 

Consun~ption Levels in the United States, Canarla and ihe United I i i t ~ q d o 1 ~ 1 .  
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Individual Dietary Surveys 
Dr. E. M. Widdowson and Dr. R. A. McCance (Department of Medicine, 

Cambridge) 
The primary object of all dietary surveys is to discover the amount of 

food that the individual or the family or other unit chosen for investigation 
is eating. It is usual, but not necessary, to go on from that to calculate 
the quantities of proximate principles and other dietary essentials con- 
sumed. These manoeuvres may be described as the coll~ction of the data. 
The secondary object of most dietary surveys may be described as the 
manipulation of the data, and it usually consists of comparing the results, 
either with others which have been obtained in a parallel experiment, or 
with some scale of requirements. 

It may be stated fairly confidently that the food intakes of individuals, 
of families or of institutions may, with a little care, be measured with 
reasonable accuracy. The method of setting about it naturally varies 
with the material selected, but in all cases the total food consumed must 
be weighed. Fewer assumptions have to be made in studying individuals 
than in studying families. Thus, if any members take meals away from 
home the amount consumed by them is a matter of guess work, and 
similar difficulties arise if visitors are entertained during the period of 
investigation. Allowances may also have to be made for food given to 
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BUDGETARY AND DIETARY SURVEYS. 2 111 
domestic anima,ls. Once the total food has been weighed, its composition 
is usually calculated from food tables, and the accuracy of the result 
depends upon the choice of the most appropriate food tables for the 
purpose. 

TABLE 1 
COMPARISON OF THE CHEMICAL COMPOSITION OF MIXED DIETS AS DETERMINED BY 

DIRECT ANALYSIS WITH THAT OBTAINED BY CALCULATION FROM FOOD TABLES 

Subject 

1 

2 

3 

4 

5 

6 

Method of 
determination 

Analysis 
Calculation 
Analysis 
Calculation 
Analysis 
Calculation 
Analysis 
Calculation 
Analysis 
Calculation 
Analysis 
Calsulation 

Protein 
5. per day 

Average 

74 
76 
65 
71 
86 
76 
62 
62 
57 
60 
57 
51 

114 I :i 1 118 
Analysis 
Calculation 

Fat 
z. per day 

117 
109 
141 
134 
120 
131 
120 
131 
100 
121 
91 

101 

Ca 
5. per day 

0.60 
0.57 
0.62 
0.56 
0.63 
0.60 
0.65 
0.56 
0.82 
0.72 
0.69 
0.51 

0.67 
0 5 9  

~ 

P 
g. per da) 

1.09 
1.13 
1-13 
1.10 
1.23 
1.21 
1.02 
1.03 
0.97 
0.99 
0.90 
0 7 9  

1.06 
1.04 

Fe 
ng. per day 

10.9 
11-3 
10.0 
9.0 

11.4 
10.4 
10.1 
9.3 
5.6 
6.3 
7.7 
6.5 

9.3 
8- 8 

Table 1 shows some results which were obtained on 6 individuals before 
the war. Composite samples of the diets were analysed and the findings 
compared with their chemical composition as calculated from food tables 
(McCance and Widdowson, 1942). The figures calculated for calcium 
were always lower than the values obtained by analysis because London 
tap water was used for the cooking, and calculations of the calcium intakes 
of individuals or of families will always tend to be too low in districts 
where the water is hard. Contamination of food with iron from kitchen 
knives and chipped enamel pots and pans will similarly tend to raise the 
iron intakes above the calculated values (Table 2) (Widdowson and 
McCance, 1943). 

TABLE 2 
VARYING DEQREE OF CONTAMINATION OF APPLES WITH IRON FROM KITCHEN 

UTENSILS 

I 

Treatment 
Fe content 

mg. per 1OOg. 

Cut up with stainless steel knife and cooked in distilled water in 

Cut up with ordinary kitchen knife and cooked in distilled water in 

Cut up with ordinary kitchen knife and cooked in distilled water in 

glass beaker . . . . .. .. .. . .  .. 
glass beaker . . .. .. .. .. . .  . .  
chipped enamel pan . .  . .  . .  . .  .. 

0.31 

2.30 

6.00 
I 

In  the manipulation of the data, if a non-homogeneous group such as a 
family has been investigated, considerable difficulties a t  once arise. To 
average a family’s food intake on a per head basis is clearly of little 
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1706 2404 
1713 2434 
1851 2493 
1879 2494 
2036 2548 
2045 2550 
2121 2552 
2168 2589 
2204 2592 
2282 2022 
2304 2834 
2354 

13 years old, and these findings are quite typical. One child was always 
found to be eating twice as much as another of the same age and sex, 
and rxactly the same thing had previously been Rhown to be true of adults 
(Widdowson, 1936; Widdowson and McCance, 1936). All the separate 
dietary constituents varied just as much or more, and one boy of 2 years 
ate more than a boy of 17. 

The enormous individual variation from one person to another ra.ises 
the question of whether one week’s diet is representative of a person’s food 
intake over a longer period of time. Would the girl having 1706 Calories 
a day in one week be having 3736 in the next, for example? This also 
has been investigated by the individual method. The food of a number of 
children has been weighed over 4 consecutive weeks, and Figure 1 shows 
the daily calorie intakes of a 4 year old girl. The widely fluctuating 
calorie intakes from one day to another are a well recognized phenomenon, 
but when the 7 days of each week were averaged the figures for the 
4 weeks agreed very closely. It may safely be concluded that, while a 
week is the shortest time for which a dietary survey should be made, 
the results for one week are probably fairly representative of the person’s 
accustomed food intake. 

2073 
2677 
2753 
2773 
2803 
2838 
2877 
2980 
3228 
3228 
3736 
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scientific value, and there is no way of finding out what proportion of the 
total each member ate. The convention has been adopted of converting 
the family intake to the so called man value basis. At  least 40 different 
man value scales have been suggested, and the results of a survey may 
vary by as much as 30 per cent. according to the scale which is adopted. 
The individual method of survey is completely free of this objection and, 
if the individuals have been suitably chosen, the results are ready to be 
inspected, compared, averaged, and subjected to statistical analysis or 
compared with theoretical requirements. During the 4 years just before 
the war we carried out an individual dietary survey on 1000 middle class 
children living in their own homes, and some of the results illustrate very 
well how much more can be found out from an individual method than 
from a family one. 

The first thing that an individual survey gives is the variation from one 
person to another. Table 3 shows the daily calorie intakes of 34 girls 

TABLE 3 
DAILY CALORIE INTAKES OF 34 GIRLS AGED 13 YEARS 
EACH FIGURE REPRESENTS THE AVERAGE O F  7 DAYS 
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BUDGETARY AND DIETARY SURVEYS. 2 113 
A third point that can be investigated by the individual method is the 

variation in the intakes of the dietary essentials from one age to another 
and between the sexes. When the average protein intakes of boys and 
girls of all ages were surveyed, it was found, as might have been expected, 
that as they grew older and ate more food they ate more protein, and 
that the adolescent boys ate more than the girls of corresponding age. 
The consumption of all dietary constituents did not increase in this way, 
however. The passage of years made little difference to the calcium 
intakes of boys, for example, and it brought about a small decline in those 
of girls. This is because the younger children, although eating less food, 
drank more milk. There was a similar contrast between vitamins B, 
and C. Vitamin B,, like protein, is of more general distribution in foods 

i 

FIGURE 1. DAILY AND WEEKLY VARIATIONS I N  THE CALORIE INTAKE 
OF A 4 YEAR OLD GIRL. 

than either calcium or vitamin C, so it tended to increase as the calories 
increased. Vitamin C was, before the war, largely obtained from oranges, 
and the younger children ate more oranges than the older ones. 

Not only can the variation in intakes of protein, minerals and vitamins 
be studied in relation to age and sex, but also the consumption of various 
foodstuffs, and this is a point about which the person doing family surveys 
knows nothing. Man value scales may have been devised for calories, 
protein, calcium and iron, but no one has yet had the temerity to invent 
one for meat or milk or potatoes. It would be quite erroneous to calculate 
consumption of these foods on a per head or a calorie man value basis, for 
they all vary differently with age. It is true that consumption of both 
meat and potatoes increased with age, but boys of 14 were eating 4 times 
as much meat as boys of 4, while they only had 24 times as much potatoes. 
VOL. 3, 19451 
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It is unnecessary to discuss in detail the comparison of individual 
intakes with scales of requirements, for most of the comments which 
might be made would apply just as much to the family as to the individual 
method. It must in the first place be frankly admitted that we do not 
know what the average, let alone the individual, requirements of any of 
the dietary constituents may be. Calorie intakes may be a fa.ir measure 
of calorie requirements, but this is certainly not true of protein or 
minerals or vitamins. The requirements of calcium, for example, probably 
vary as much as the intakes of calcium, but there is no reason to suppose 
that the person who is eating the most needs the most. Protein is 
usually assigned a “requirement value” of 1 g. per kg. of bodyweight, 
but there is no ready way of telling whether this is correct or not. Protein 
requirements are really amino-acid requirements, and should be referred 
to as such. We cannot yet speak in terms of lysine requirements and 
methionine requirements, but, it is quite time we gave up using terms 
like 1st class and 2nd class protein, which have never had much meaning, 
and which should never have been applied to the food of people who live 
on mixed diets and not on purified proteins. Until we know more about 
this problem we are on dangerous ground in saying that an individual 
or a family is eating a diet which is inadequate in protein. 

No suggestion is made that individual surveys should necessarily 
replace those on families. Individual surveys 
cannot be carried out on such a large scale as family surveys, and they 
demand more co-operation on the part of the persons being investigated. 
They are, therefore, not so suitable for the less educated sections of the 
population. A n  individual survey carried out in conjunction with a 
family survey would be most enlightening. If it is impossible for practical 
reasons to  weigh the food of every individual member of the family a t  
the same time, the father’s food in each family might make an interesting 
study, for this is usually the biggest item in the family diet. Alter- 
natively, the mothers’ diets might be investigated; it is usually assumed 
that they eat 0.83 times as much as their husbands, but a survey along 
these lines would almost certainly show that this is too high a figure. 

REFERENCES 
McCance, R. A. and Widdowson, E. M. (1942). 

Widdowson, E. M. (1936). 
Widdowson, E. M. and McCance, R. A. (1936). 
Widdowson, E. M. and McCance, R. A. (1943). 

Each method has its uses. 

Spec. Rep. Ser. med. Res. Coun., 
Lond., no. 235. 

J .  Hyg., Camb., 36, 269. 
J .  Hyg. ,  Camb., 36, 293. 
Lancet, 244, 230. 

Discussion 
Professor V. H. Mottram (King’s College of Household and Social 

Science, c/o University College, Leicester), opener : I think that we must 
congratulate ourselves that one corner of the heavy curtain of silence 
covering the authors’ individual surveys of 1000 middle class children 
has a t  last been lifted and that we are allowed to see that the rcsults 
are as iconclastic with children as they were in 1936 with the famous 
63 men and 63 women (Widdowson, 1936; Widdowson and McCance, 1936). 
One positive and reassuring thing is that a week’s survey is long enough, 
and that a month is not necessary as some of us feared, though there are 
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enormous day to day fluctuations. These fluctuations cancel out when 
a period of 7 days is taken. I have found, however, taking a group of 
14 adolescent boys that the day to day fluctuations of intake are within 
only about 10 per cent. and not 100 per cent. as the authors have found 
with individual children. 

In  the rest of the communication there should be found, however, some 
cause for heart searching for the conventional dietician. It is emphatically 
not true that we can estimate within 10 per cent. the individual’s intake 
if we know his age and build and, for the adult, his occupation. Dr. 
Widdowson and Dr. McCance showed that, a t  every age in childhood, 
there was always some child eating twice as much as another of the same 
age and sex. The findings made with the 63 men and 63 women are thus 
true of children also. One suspected as much. It is well, though dis- 
couraging, to know that this is so. This shows that we must be very 
chary in using the so called index figure which represents the child’s 
fraction of the needs of an adult male. In  fact we ought to discard the 
index figure altogether and, hence, we must accept the results of diet 
surveys by the family group method with very great reserve. I know 
that it is much quicker than the individual method and that therefore 
we are a t  times forced to use it, but we have all been warned in the past 
of quick methods to wrong results. 

This work of the authors opens up an avenue of research to  discover 
the reason for these enormous individual variations. If the statement 
of Du Bois is accepted that basal metabolism varies only within limits of 
10 per cent. on either side of the average (Lusk, 1928), much greater 
variations in the total metabolism of the people under observation must 
be due to some physiological peculiarity of their muscular or nervous 
apparatus. I fear that we know as yet little 
about the individual physiology of metabolism and that all this work 
on the individual method of conducting diet surveys points back to the 
calorimeter ! 

REFERENCES 

There is some small comfort in that. 

This needs investigation. 
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M r. A. L. Bacharach (Glaxo Laboratories, Ltd., Greenford, Middlesex): 
I wonder whether the admitted bias introduced by the individual survey 
method because of the selection of those willing and able to co-operate 
might not introduce an associated bias of dietary habits. A study of 
intakes is not necessarily informative about requirements unless there is 
complete freedom of choice. The great range in calorific intakes shown 
by Dr. Widdowson and Dr. McCance might reflect psychological factors 
such as severity of parental control over the eating of sweets as well as 
more purely physiological ones. Nevertheless, any information that 
might be obtained about the frequency distribution of intakes and 
requirements is urgently needed and very much to be welcomed. 

Professor J .  R. Marrack (London Hospital, Whitechapel, London, E.l) : 
What is Dr. Widdowson’s opinion of the validity of figures for made up 
dishes, because in one institution, I found a 20 per cent. variation in the 
amount of solids in porridge. Dietary data for individuals should be 
VOL. 3, 19281 
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correlated with other data. It should be possible to get these men and 
women investigated by an individual method and to see what happens to 
them. What docs a person who eabs something over 4000 Calories a day 
do with them? Dr. Happold has some interesting figures about physical 
activity which give very valuable information on the subject. 

Dr. M. E. Lampard (2 Lexden Road, Colchester): Children have colds 
frequently and, a t  the start of the ailment, they eat very little. Have 
investigators always taken ailments into consideration? 

Dr. F. C. Happold (Biochemical Laboratories, the University, Leeds): 
The figures mentioned by Professor Marrack conccrn medical students in 
the University of Leeds. The energy expenditure of 20 women and 39 
men was assessed in November and January by keeping a careful record 
of all their activities, calculating the energy output from available t,ables 
and adding it to estimated basal energy requirements. -The students 
assessed their food intake in the November period and measured their 
intakes by weighing in the January period. The agreement between 
the energy intake and expenditure was remarkable, 8s shown by the 
average figures below: 

CALORIES 
Intake Expenditure 

---A - (--h---- -7 

November January November January 
Women . .  2348*449* 2346+435* 2394*186* 2409+263* 
Men . . . _  2674it i95* 2 7 1 3 i 5 2 6 *  2609 i % I *  2640 t 225* 

*Standard deviation. 

For over two-thirds of the subjects it was within *lo per cent. 
Changes in bodyweight were observed among the remaining third. The 
results afford striking evidence of the value of computations based on the 
tables of McCance and Widdowson (1942). 

REFERENCE 
McCance, R. A. and Widdowson, E. M. (1942). 

Dr. Widdowson gave the following replies: 
To Afr. Bacharuch: I n  answer to  your question about the effect of 

willingness to  co-operate on accuracy of sampling, that might be a serious 
factor among the less educated sections of the population and therefore 
with them the individual method is less suitable but, among the classes 
we were investigating, the so called middle classes, 1 do not think that 
such a factor comes in nearly so much, because there is no reason why the 
psychological samples should also be physiological samples. 

To Professor Marrack: Made up dishes are a nightmare to the investi- 
gator by the individual method and are bound to introduce inaccuracies, 
but I think that these tend to  average out. I agree that an individual 
child’s rice pudding might have been more milky t,han had been cal- 
culated, but we take the average recipe. We frequently write back to 
the people who have done the food weighing for iis to get their own 
recipes. 

T o  Dr. Lampard: Minor ailments do not make a great deal of difference. 
As you say, children are always having colds, so it is only fair to take the 
good with the bad. 

Spec. Rep. Ser. w e d .  R r d .  (‘oun., 
Lond., no. 236. 
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Survey of Methods Used in Preparing and Cooking 
Vegetables 

Dr. G. Wagner (Wartime Social Survey, Imperial House, Kingsway, 
London, W.C.2) 

The purpose of this inquiry, carried out a t  the request of the Ministry 
of Health, was to find out how housewives prepare and cook their veget- 
ables; the results were given to the Dunn Nutritional Laboratory in 
Cambridge, where the vegetables were prepared and cooked in the same 
way as the housewives had done, and were then analysed chemically for 
their vitamin content. The results thus obtained could then be applied 
as a standard when the vitamin intake was calculated from the results of 
individual dietary surveys; a few additional questions to the housewife 
as to the preparation and cooking of her vegetables would easily obtain 
any further necessary information. 

The methods used in the preparation and cooking of cabbage, cauliflower, 
beans, sprouts, leeks, potatoes, carrots, swedes and turnips were in- 
vestigated. Selec- 
tion was necessary as a housewife can only be asked a limited number 
of questions if boredom and unwillingness to co-operate are to be avoided. 
We had to be especially careful in this investigation about this point as 
many of the questions had to be repeated for each individual vegetable. 

It was thought that the vitamin content of the vegetables as 
finally served might be influenced by any of the following parts of the 
processes of preparation and cooking: The extent to which root vegetables 
were scraped or peeled; the size of the pieces into which the vegetables 
were cut; the extent to which the outer green leaves of vegetables were 
used; the length of steeping in water; the amount of water used for 
cooking; the length of time of cooking; the presence or absence of a lid 
on the pan; the use of soda; the time interval between cooking and 
serving and the extent of reheating; finally, the extent to which vegetables 
were cooked at one time for more than one meal. 

The purpose of the inquiry required the result to be representative for 
the whole of England. A national sample of housewives had, therefore, 
to be chosen. The inquiry was limited to housewives because the over- 
whelming majority of the cooked meals eaten is still served in the home; 
moreover, dietary surveys are usually concerned only with the home diet 
and, when they include meals eaten in canteens or a t  school, experience 
has shown that it is usually fairly easy to obtain samples for chemical 
analysis. 

Scope of Investigation 
Two thousand six hundred interviews were carried out, a number large 

enough to allow analysis of the material in respect to 5 regions: The 
North reaching down to Manchester and Liverpool, the Midlands, the 
East including Norfolk and Suffolk, London, and the South. Analysis 
was further made in regard to urban and rural areas, and to income groups 
on the basis of the basic wage rate of the main wage earner. An attempt 
was made to group housewives according to whether they went out to 
work or not as it was thought possible that this might considerably 
VOL. 3, 19451 
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affect the cooking habits; housewives were grouped also according to age. 
Incidentally it was hoped to obtain for the Board of Education and the 
Food Education Department of the Ministry of Food some indication 
of the success among the different age groups of their campaign for im- 
proving methods of cooking. 

A list of 
questions was drawn up and used by the interviewer to obtain the informa- 
tion required. The sample of housewives interviewed included women 
in their homes and women working in factories, mills, offices and shops. 

Interviewing for this survey was rather difficult; as stated already, the 
questions were repetitive and tedium had to be avoided, but it was even 
more difficult to avoid vagueness in the answers. When visiting houses 
the investigator found it necessary to go in and ask to see the pan in which 
the vegetables were cooked, and the extent to which it was filled with 
water for boiling the different vegetables. Some difficulty was en- 
countered in getting reasonably accurate information as to how long 
vegetables were cooked and whether or not the lid was used but, by use 
of a number of devices, the interviewers were, on the whole, able to satisfy 
themselves of the accuracy of the answers. 

Thirty trained investigators took part in the investigation. 

Selection of Vegetables 
Before questions were asked as to how each vegetable was prepared it 

was necessary to find out whether it was served a t  all in the household. 
For the purpose of this survey a vegetable was considered to bc served 
if it was cooked at least once a fortnight during the season. The qucstion 
was divided into two parts: Did you serve the given vegetable regularly 
as a separate vegetable dish? Did you use the vegetable in stews or any 
other made up dishes? Table 1 analyses the answers to the first qucstion. 

TABLE 1 

LISTED VEGETABLES 

1 Runner 1 Cauli- I I 1 1 1 
Cabbage beans flower Sprouts Leeks Carrots Turnips Potatoes 

PERCENTAGE OF HOUSEWIVES I N  2576 HOMES SERVING REGULARLY THE 

96 I 70 I 87 1 94 1 47 I 80 I 72 I 100 

Less than 1 per cent. did not eat potatoes. Cabbage and sprouts were 
the only other vegetables eaten by the overwhelming majority. It is 
interesting to note t,hat 20 per cent. of the housewives did not cook carrots 
and that half of them did not cook leeks. It must be kept in mind that 
these figures do not indicate the quantity of the vegetables consumed, 
which may vary considerably from one household to another. 

In  answer to the question: “DO you use vegetables in made up dishes?” 
68 per cent. said that they used them in stews, and 40 per cent. in other 
made up dishes including soups. 

Grouping of the answers according to income yielded interesting results. 
Table 2 compares the selection of vegetables made in homes where the 
main wage earner earned up to $5 a week with that found in homes where 
the income exceeded that sum. 
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In general, more vegetables were served by housewives in the higher 

income group with the one exception of cabbage. On the whole, the 
differences were not great, being marked only in the case of runner beans 
and leeks. Slightly more of the housewives in the higher income groups 
used vegetables for made up dishes. 

TABLE 2 
PERCENTAGE OF HOUSEWIVES IN 2 INCOME GROUPS SERVING REGULARLY THE 

LISTED VEGETABLES 

Wage rate of 
main wage 

earner 

up to  E5 
weekly . . 

More than 25 
weekly . . 

Runner Cadi - 
Cabbage beans flower Sprouts Leeks Carrots Turnips 
~ ~ _ _ - _ _ _ _ ~  

96 65 85 93 42 79 7 1  

97 86 94 97 60 84 74 

Potatoes 

100 

100 

Peeling . . . .  . .  
Cooking in skin . . . .  
Number of housewives . . 

Scraping . . .. . .  
____ 

No difference in the selection of vegetables could be found between the 
different age groups, or between women going out to work and those not 
doing so. This same lack of difference was found in other food investiga- 
tions, such as one on the incidence of baking, where it was discovered that 
housewives who also worked baked just as much as those who only looked 
after their homes. It seems that, in spite of having to work, housewives 
are unwilling to change their cooking habits. 

40 80 
58 3 

2 17 

2060 2576 

Method of Preparing Vegetables 
Table 3 gives the percentages of housewives who, in preparing carrots 

and potatoes, peeled them, scraped them, or cooked them in their skins. 
The percentage of housewives who cooked potatoes in their skins was 
relatively small; the great majority peeled them, but more housewives, 
well over half, scraped carrots. 

TABLE 3 
PERCENTAGE OF HOUSEWIVES WHO PEELED, SCRAPED, OR COOKED 

IN TEEIR SKINS, CARROTS AND POTATOES 

Treatment I Carrots I Potatoes 

Answers about the use of the outer leaves of vegetables are analysed in 
Table 4. More housewives used outer leaves of cauliflowers than of 
cabbages, but the majority threw away the outer leaves of both vegetables. 

A small proportion of housewives cooked cabbage, beans, swedes, 
turnips and large potatoes whole. The majority cut them up into quarters 
or smaller pieces. Nearly half of the housewives broke cauliflowers into 
small pieces, and about the same number cut the stalks of sprouts and 
sliced leeks. 
VOL. 3, 19451 
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water for less than 2 hours. 
The overwhelming majority of housewives steeped their vegetables in 

TABLE 4 
PERCENTACE OF HOUSEWIVES USING OR DISCARDING THE OUTER LEAVES 

OF VEGETABLES 

Treatrnen t I Cabbage 1 Cauliflower 

29 
. .  ky 1 71  

Some outer leaves used . . 
Outer leaves discarded . . 
Number of house wive^ . . . . /  2485 1 2240 

~ 

Income did not have much influence on the habits. More housewives 
in the higher, than in the lower, income group scraped carrots and 
potatoes; more cooked the potatoes in their skins, and more cooked the 
other vegetables whole. 

Rural housewives were more wasteful than urban housewives with the 
outer leaves of green vegetables, a habit which is to  be expected. 

Methods of Cooking Vegetables 
I n  cooking their vegetables the great majority of housewives, well over 

90 per cent., boiled them; a8 an alternative, about 5 or 6 per cent. steamed 
them. 

Well over half of all the housewives cookcd their vegeta1)les in so much 
water that  they floated in the pan. The main reasons given for this 
practice were that it was the custom, that otherwise the pan would burn, 
and that vegetables cooked in this way had more flavour. Those who 
cooked in a small amount of water were aware that with this method the 
nutritive value of the vegetables served is greater. 

Only about 10 per cent. of the hoiisewives started their green vegetables 
cooking in cold water, but more than half started root vegetables in 
cold water. 

About 90 per cent. of the housewives cooked root vegetables with the 
lid on the pan, but only half of them kept the lid on when cooking green 
vegetables; the main reason given for these practices was habit. 

It was not possible to get accurate answers about the length of time 
vegetables were cooked, since most housewives did not time their cooking 
but decided from the appearance whether the vegetable was done or not. 

Bicarbonate of soda was used in cooking green vegetables by 60 per 
cent. of the housewives. 

Vegetables had to be warmed up or kept warm by 24 per cent. of the 
housewives for one or more members of the family, generally workers, who 
could not fit in with the regular meal hours. 

About one-fifth of the housewives cooked vegetables for more than one 
meal at once; in most cases this meant that  the vegetables left over from 
dinner were warmed up for supper, or for the next day's breakfast. 

The main differences in cooking habits were again connected with 
income. More housewives of the higher income group steamed vegetables, 
or used only R little water when boiling them. They did so because they 
were mow conscious than the poorer housewives of nutritive values. 
Similar differences in cooking habits between economic groups were found 
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also in other food investigations. In  the higher income groups more 
women were prepared to try new or more elaborate methods than in 
the lower income groups. 

Certain regional differences in cooking habits were found but they were 
not consistent enough to allow of interpretation, and that again was a 
fa.ct found in many other food investigations. It will need further 
inquiries, based on larger samples, before anything definite can be said 
about regional differences in cooking habits. 

No age differences were found, a result possibly disappointing to the 
Board of Education, but the explanation might be that the housewife 
of over 45, having brought up her family and having a little more time to 
spare, might be open to new suggestions and prepared to  try new things. 

As stated already, no differences in cooking habits were found between 
women going out to work and those with only their household to care for. 

This inquiry has already had one practical result. In all our subsequent 
dietary investigations we have asked the housewife how she cooks her 
greens, whether she steams or boils them, if, for boiling, she puts them 
into hot or cold water, and whether soda is used. I n  accordance with the 
answer, we assign different va.lues for the vitamin C content of the food 
based on the analytical findings of the Dunn Nutritional Laboratory in 
Cam bridge. 

Discussion 
Mrs. B. Callow (School of Biochemistry, Cambridge), opener: Ordinary 

methods of cooking vegetables involve heavy losses of vitamin C. Can 
these losses be afforded? 

The daily allowance of vitamin C recommended last year by the Hot 
Springs Conference was 75 mg. for men, and 70 mg. for women. This 
year, however, in “Food Consumption Levels,” the English and the 
Canadians have used 70 per cent. of this as a restricted daily allowance 
for adults, but not for children, and even the Americans have approved 
this lower st,andard, though only as a temporary expedient (Special Joint 
Committee Set up by the Combined Food Board, 1944). If this restricted 
standard is taken, it is found that the daily allowance for a man is 52.5 mg. 
and for a woman 49mg.; that is to say, the allowance for an average 
adult is about 50 mg. When the assessment is weighted to allow for the 
extra requirements of children, pregnant women, and nursing mothers, 
the average daily allowance per head of the populat,ion of the United 
Kingdom works out a t  57 mg. according to the restricted standard, and 
71 mg. according to the fill1 Hot Springs recommendation. 

Our food, before it is cooked, supplies more t,han this; even since the 
war, we have ha,d well over the Hot Springs allowance, and about double 
the restricted standard. Before the war we had an average of 112 mg. 
of vitamin C per head daily; we had 107 mg. in 1940, 102 mg. in 1941, 
122 mg. in 1942, and 127 mg. in 1943. Canada is fa,r worse off than we 
are. There the amount of vitamin C in the uncooked food only just 
exceeds the restricted standard, and falls short of the full Hot Springs 
allowance. It is therefore not surprising that scurvy occurs in Canada. 

This depends on how 
much is lost during storage, preparation, and cooking of vegetables. 
Most of the vitamin C o f  our war time diets comes from vegetables. In 
VOL. 3, 19451 
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the United States, potatoes and other vegetables supply only 55 per cent. 
of the total vitamin C, and in Canada 56 per cent., but in this country 
they supply no less than 85 per cent. Since cooking losses are far more 
serious with vegetables than with fruit, it is even more important to cut 
down these losses here than in the United States or in Canada. 

I met one woman who prepared 
cabbages for cooking by cutting them into 4 pieces and soaking them for 
an hour in boiling water, to kill the caterpillars; i t  is only fair to add that 
she was not British. Dr. Wagner 
found that 10 per cent. of housewives boiled potatoes in their skins, and 
I doubt if as many would have done this before the war. Unfortunately, 
official recipes are not always designed to protect vitamin C; some of them 
still include potatoes and green vegetables, twice cooked. I am not sure 
whether even the conservaOive method is necessarily safe. I have seen 
a demonstrator cut a cabbage into 4 pieces, wash it vigorously and slice 
it, while still dripping wet, into tiny ribbons, half an inch wide and 2 inches 
long, and then cook it conservatively. I wonder how much of the vitamin 
C was left behind on the chopping board. 

If we cannot learn to treat our vegetables properly, there is only one 
thing I can suggest: we must hurry up and win the war, and get some 
oranges. 

REFERENCE 

Yet our methods are most wasteful. 

Possibly food education may help. 

Special Joint Committee Set up by the Combined Food Board (1044). t'ood 
Consuniption Levels i n  the United States, Caiiada and the United Kiiiydom. 
London: H.M.S.O. 

Dr. B. S. Platt (Human Nutrition Research Unit, National Hospital, 
Queen Square, London, W.C.l): I want to correct Mrs. Callow's sts.ternent 
that the Hot Springs Conference made recommendations as to human 
requirements for nutrients. The Conference simply used the dietary 
allowances of the U.S.A. National Research Council (1941) to illustrate 
how a country could set up for itself a target; the Conference deliberately 
did not attempt to set up world standards for reasons similar to those 
which have already been referred to by Dr. Widdowson. 

It seems to me unfortunate that the Wartime Social Survey did not 
obt,ain informat,ion on the freshness of green vegetables, one of t,he most 
important single factors affecting their nutrient value. 

REFERENCE 
U.S.A. National Research Council. Committee on Food and Nutrition (1941). 

Dr. E. R. Bransby (Ministry of Health, Whitehall, London, S.W.1): 
The survey on cooking habits described by Dr. Wagner was carried out 
a t  the request and with the co-operation of the Ministry of Health. 
Its object was to estimate the average vitamin content of cooked 
vegetables so that an assessment could be made of the average vitamin 
intake of the population. The study was concerned mainly with vit.arnin 
C, for that nutrient suffers a more serious and variable loss during cooking 
than any dher .  Unless allowance is made for such losses erroneous 
est.imates of actual intake will result. From the results of the survey 
and from data on the degree of cooking loss according to method of 
cooking, provided by the Dunn Nutrit.iona1 Laboratory, average vitamin C 

J .  Amer. nred. A M .  116, 3601. 
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values were calculated for the various cooked vegetables. Actually the 
values thus calculated proved higher than those found by analysis; 
probably because insufficient allowance was made for deterioration 
during marketing, the point made by Dr. Platt. According to Miss 
Olliver (1943) these losses may be quite serious, especially if the marketing 
covers several days. The loss of nutrients occurring at various st,ages of 
marketing certainly deserves thorough study. 

The survey described by Dr. Wagner has been followed by further work 
on the vitamin C content of cooked vegetables. With the present trend 
of nutritional investigation in which the attempt is made to correlate the 
nutrient intake of individuals with such factors as the level of vitamin C 
in the blood plasma, it is important to know if reasonably accurate 
estimates of the former can be made from food tables. Samples of cooked 
vegetables have been taken from a number of homes and information 
on the methods of cooking has been obtained from the housewives. The 
vitamin C values have been calculated according to  the methods of 
cooking, and compared with the values found by analysis. A preliminary 
inspection of the results suggests that, for individual samples, there is 
considerable difference between the two sets of data. 

REFERENCE 
Chena. atad I n d .  62,  146. Olliver, M. (1943). 

Dr. L. W. Mapson (Dunn Nutritional Laboratory, Cambridge): What 
I have to say is mainly in continuation of the last speaker’s remark as to 
the calculation of vitamin C intake from information about cooking 
procedure. Harris and Olliver (1943) recently published a paper in which 
they compared the amount of vitamin C in a diet determined chemically 
with that predicted from tables. On the whole there was agreement but 
it is necessary to be very diffident in making calculations for green 
vegetables. Here every step of the process of preparation may have an 
effect. The survey may provide the information as to the amount of 
water in which a certain amount of cabbage was cooked, but other factors 
of importance are the size of the saucepan, and the volume of water a t  
the beginning and end of cooking. There is a given amount of vitamin C 
in cabbage; there might be 2 housewives starting to cook exactly similar 
cabbages; they might use the same saucepan and the same amount of 
water, but one housewife might simmer her vegetable while the other 
might boil it and, as a result, the amount of vitamin C retained would be 
different in each case. Some people use bicarbonate of soda in cooking. 
This entails no loss of vitamin C during actual cooking but, when the 
cabbage is removed from the water, it depends on the alkalinity of the 
water how much vitamin C remains in the cabbage. Tap water, too, 
varies in composition, and it is very difficult to control this factor. 

Mrs. Callow mentioned the shredding of vegetables; with pieces of the 
size she mentioned, I do not think there would be more than 10 per cent. 
loss. It is the direction of the cuts as well as the size of the pieces that is 
important; there is no real damage done if the cabbage is cut in the proper 
way. No vegetables lose their vitamin content on wilting; cabbages can 
keep their vitamin C content for several days. 

REFERENCE 
Harris, L. J. and Olliver, M. (1943). Lancet, 244, 454. 
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Laboratory Assessment of Nutritive Value of Meals 
as Eaten 

Dr. G. N. Jenkins (St. Bartholomew's Hospital Medical School, c/o 
Zoological Department, University of Cambridge), Dr. L. W. Mapson 
(Department of Scientific and lndustrial Research, and Dunn Nutritional 
Laboratory, Cambridge) and Miss M. Olliver (Research Laboratories, 

Messrs. Chivers and Sons, Ltd., Histon, Cambridge) 

It is not possible in the short time alloted for this paper for full analytical 
details to be given of the methods regarded as satisfactory for laboratory 
assessment of the nutritive value of meals. It is proposed merely to 
indicate some of the points of technique which require special attention 
when analysing meals, and to give an outline of the methods recom- 
mended, as an appendix to the paper when published in the Proceedings 
of The Nutrition Society. The greater part of this paper will, therefore, 
be devoted not to the analysis, but to the collection and preparation, 
of the meal samples. Unless sampling is really representative, the 
analytical results must be considered valueless and may indeed be 
harmful on account of the misleading conclusions drawn. 

Estimation of Vitamin C 
Sampling 

All the foods included in the meal should be bulked for estimation of 
fat, protein, carbohydrate, mineral salts and vitamins except vitamin C. 
The reason for isolation of the samples in wliic4i vitamin Cis  to be measured 
is primarily that only by this means can the special precautions essential 
for the validity of the 2 :6-dichlorophenolindoplienol method be ob- 
served. These precautions require that the introduction of' substances 
which might interfere with the extraction or titration must be avoided 
and, especially, oxidation of ascorbic acid must be prevented. 

Since fruits and vegetables and their products are, with the exception of 
milkand liver, almost the sole sources of vitamin C in human diet, it is relat- 
ively simple to ensure that samples of all these foods are taken separately 
from the other constituents of the meal. A complete list of all foods in the 
meal likely to contain vitamin C should first be made. This will normally 
include cooked vegetables, salads, raw or stewed fruits, jams, and soups 
and gravies if made with vegetable cooking water. Sampling should be 
made directly from the bulk of material which is being served onto tlir 
plates and not from the filled plates, as otherwise there may be difficulty 
in separating the food to be examined from other foods. In  view of 
the rapid loss of ascorbic acid on keeping foodstuffs hot, sampling should 
not be carried out until the meal is actually reaching the consumer. 
Duplication of samples is advocated when possible, and it is frequently 
advisable to take samples from different boilers or hot plates owing 
to the great variability which may be found in ascorbic acid content 
especially in the case of green vegetables. 

The procedure recommended is to prepare beforehand a collection of 
sampling flasks; those of about 100 ml. capacity and with wide mouths 
are found to bc very satisfactory. These should be weighed, each with 
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a tightly fitting cork, before and aftcr the introduction of about 25 ml. 
of 20 per cent. metayhosphoric acid. Both flask and cork should be 
clearly marked with corresponding numbers so that inadvertent mixing 
of stoppers with consequent inaccuracy in .weights does not result in the 
rush of sampling. All flasks should be labelled so that the appropriate 
details may be noted immediately they are available. 

When the food under test is ready, a fairly large representative sample 
is removed from the container onto a plate, quickly broken with a fork 
and mixed. Special care must be taken with green vegetables where the 
vitamin C content of stalk and leaf is different. A suitable weight of 
sample can usually be judged by practice, and calculation from published 
tables giving the approximate vitamin C content of foods (Olliver, 1943); 
the sample is introduced into the acid and the contents whirled round to 
ensure complete mixing of the acid with the sample to prevent oxidation, 
Special attention should be given to  the preliminary breaking down of 
root vegetables in order that the acid should soak quickly through the 
tissue. If the ascorbic acid estimation cannot be carried out imme- 
diately, the sample should be placed in the dark, in a refrigerator or 
ice box a t  0" C., but it is preferable that the sample should be extracted 
and filtered or centrifuged immediately, since the presence of plant tissue 
appears to accelerate loss of the vitamin on storage (Mapson and Mawson, 
1943). Under such conditions, no significant loss of ascorbic acid should 
occur up to 24 hours' storage, but i t  is naturally advisable to avoid delay. 

Analysis 
On arrival a t  the laboratory the weight of the sample taken is deter- 

mined by reweighing the flask, and the ascorbic acid is extracted according 
to the specified method by grinding with sand, with a pestle and mortar, 
filtering or centrifuging, and titrating with 2 :6-dichlorophenolindophenol 
(Harris and Olliver, 1942). 

Whilst the reliability of the 2:6-dichlorophenolindophenol method 
can in general be accepted, judgment must be exercised; thus, interference 
may occur in exceptional cases due to the presence of reducing substances 
other than ascorbic acid, such as reductones. Highly caramelized food- 
stuffs such as roast or chipped potatoes, green vegetables which have been 
cooked with an abnormally large quantity of soda (Allen and Mapson, 
1944), malt concentrates and sugar products which have been subjected 
to heat for extended periods (Wokes, Organ, Duncan and Jacoby, 1943), 
and some gravies, are probably the only foodstuffs likely to fall into this 
caategory. If the antiscorbutic potency, as determined, is suspected of 
being high for this reason, a method in which allowances are made for 
these interfering substances should be used, e.g., titration in the presence 
of formaldehyde (Liigg, 1942; Mapson, 1943; Wokes, Organ and Jacoby, 
1943). 

Estimation of Nutritive Constituents other than Vitamin C: Carbohydrate, 
Fat, Protein, Mineral Salts and Vitamin B, 

When a meal or series of meals is being tested for nutritive con- 
stituents other than vitamin C, one of two methods of sampling is usually 
followed. The easier but less accurate method is to take 3 or 4 helpings 
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or platesful of each course served, to collect these together in a large 
container such as a gallon glass jar, and mix them suitably. The in- 
accuracy of this procedure lics mainly in thc fact that the proportions of 
individual foodstuffs in an apparently average helping may be quite 
different from those in a true average helping. In  addition, efficient 
mixing is frequently difficult because of the large bulk of material involved. 
The more tedious but more accurate method, and one to be strongly 
advised, is to collect in one container the calculated weight of each 
foodstuff consumed in a true average meal. This average amount is 
obtained by dividing by the total number of consumers the total weight 
of foodstuff actually consumed, that is the total weight served less the 
amount uneaten. This involves the individual weighing of each food- 
stuff, and the assistance of a dietician or suitably qualified supervisor is 
essential. The work entailed is necessarily greater if this procedure is 
adopted, but the final results are so much more reliable than those 
obtained by the method of sampling first described that the extra trouble 
is fully justified. 

Individual variation in the choice of foods offered at meals may intro- 
duce very great difficulties in sampling. It is generally recognized that as 
far as possible the menu adopted by the majority of the consumers should 
be tested, and that individual idiosyncrasies must be dealt with separately. 
The alternative to this procedure is to analyse evcry article incluclcd in 
the menu and from this to calculate the amount of nutrient available for 
each individual. This is, of course, exceedingly laborious and, in most 
cases, impossible. 

Preparation of Samples for Analysis 
Efficient mixing of the sample is essential if the nutritive value of 

the meal is to be assessed accurately. This is apparent when 6 t o  7 g. 
only of material are taken for estimating the composition of a day's 
meals weighing about 3 Ib. Various mills and mincers have been sug- 
gested €or this purpose, but in our opinion the most satisfactory results 
are obtained by using the Waring Blendor. This apparatus produces 
from mixed meals an exceedingly homogeneous mass, and the danger 
of contamination with iron or other metals is avoided. The wet mixture 
thus obtained should be analysed a t  once, primarily on account of the 
instability of carbohydrate and vitamin B,. Drying of the sample is 
sometimes recommended as the material will then keep indefinitely and 
can be analysed a t  leisure. This procedure is, however, tedious, and it is 
necessary to keep the temperature sufficiently low to avoid decomposition 
of the sugar. Oven drying a t  a temperature of about 60" C. har been 
used, but the method to be preferred is undoubtedly vacuum ice drying. 
It is, of course, important after drying to know the loss in weight of the 
sample so that correction can be made. Estimation of vitamin H ,  
should be carried out on the wet mixture to avoid the possibility of de- 
composition on drying and, as a precautionary measure, an amount of 
concentrated hydrochloric acid, which is 2 per cent. of the weight of the 
sample, should be added, i .e . ,  1 ml. of concentrated hydrochloric acid 
per 50 g. of sample. This stabilizes the vitamin for at  least 2 or 3 
days. 
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Analysis 

In  order to confirm the efficiency of mixing it is considered essential 
that all estimations should be carried out in duplicate. 

It has already been stressed that the object of the present communica- 
tion is not to discuss the detailed technique of the methods used, but some 
analytical details require special consideration, and these can be briefly 
indicated. 

For the estimation of fat in mixed meals the soxhlet method is usually 
recommended. I n  our experience, however, this method frequently 
yields unreliable results. For instance, the method of preparing the 
sample, whether with or without sand, and the duration of drying, have 
been found to affect significantly the percentage of fat extracted. In  
addition, care has to be taken in the choice of solvent for extraction. 
On the whole, petroleum ether seems to give more reliable results than 
diethyl ether; by some workers carbon tetrachloride is considered the 
most efficient for this purpose (Jany and Morvay, 1939). We have, 
howevcr, found that the acid hydrolysis method (Nicholls, Colgate, 
Fraser and Hughes, 1943) is much more satisfactory than the soxhlet 
method; not only is preliminary drying with its attendant difficulties 
eliminated, but the method is less tedious. Analysis of artificially 
prepared mixed meals in which known percentages of fat had been in- 
corporated showed good agreement of the results with theoretical values 
when the acid hydrolysis method was used. 

For estimating protein the main precaution to be taken is to ensure 
that digestion is complete before distillation. At least 8 hours’ digestion 
should be given after the liquid becomes clear (Chibnall, Rees and Williams, 
1943). 

It is strongly advised that carbohydrate should be estimated as starch 
and as sugar and not calculated by difference. However, if calculation 
has to be adopted, then about 3 per cent. should be allowed for fibre and 
ash in a normal mixed meal. 

It has already been stressed that the laboratory assessment of the 
nutritional value of a diet can be considered of significance only if the 
samples taken are really representative of the meals under examination. 
To obtain a true assessment it is considered equally important that the 
period covered by sampling and testing should be representative of the 
diet. For instance, seasonal variation in foodstuffs is so great that daily 
analysis of the diet over one week cannot possibly be taken as an average 
for the whole year. Not only is it well known that the vitamin C content 
of the diet is dependent upon the seasonal fluctuation, but also replacement 
of the steamed puddings of winter by the stewed and raw fruit of summer 
must essentially alter the composition of the diet. Sampling and testing 
at random over a period is considered preferable to intensive assessment 
a t  one period of the year. It is recommended that samples should be 
taken daily for a t  least a week at  intervals of about 2 months. If the 
pressure of work becomes too great in the laboratory, 2 or even 3 days’ 
meals can be conveniently bulked for the estimation of all food con- 
stituents except vitamin C. It is, however, essential in such cases to 
keep the samples in the refrigerator and to analyse them as soon as 
possible owing to the instability of vitamin B, and the risk of fermen- 
tation of the sugars. 
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Place 

Comparison of the Nutritive Values of Meals as Determined by Calculation 
and by Laboratory Assessment 

Apart from work on ascorbic acid little has been published to show the 
relationship between the values obtained in dietary surveys by calculation 
and by laboratory analysis. The reliability of the predicted values is to a 
very large extent dependent upon the reliability of the tables used for cal- 
culation and upon the availability of detailed information about the recipes 
and conditions of preparation of the foodstuffs. A survey has recently 
been carried out on hospital diets by E. M. Widdowson and her colleagues 
at  the Department of Medicine, Cambridge, and by M. Olliver and her 
associates a t  the Research Laboratories, Messrs. Chivers and Sons, Ltd., 
Histon, Cambridge. Some of the unpublished results are given in 
Tables 1 and 2. The food tables used for determining the calculated 

TABLE 1 
AVERAGE DAILY INTAKE OF  NUTRIENT^ OVER A SEVEN DAY PERIOD 

COMPARISON BETWEEN RESULTS FOUND BY ANALYSIS AND THOSE 
DETERMINED BY CALCULATION FROM FOOD TABLES 

Olliver 

n’g. 

Food constituent 

Hospital A . . 
Hospital B . . 
Ward C . . 
TVard 1) . . 
\Var(l E . . 
II’ard F . 

I Intake 

10 
12 

8 
X 
u 
5 

1 Calculated I Found 

- 

Protein . . .. . .  . .  . .  

Analyst 

Dent. 

W’iddowson, Value 
Chivers and 
MoRohurt 

79 g. 

Fat . . . .  . .  . . . .  94 g. 97 p. 
Carbohydrate (calculated as atarch) 
Calories (calculated from values for 

proximate principles above) . . 2370 2436 
Calcium . . .. . .  . .  : 
Iron .. .. . .  . .  . . 14.2mg. 15.Bmg. 

1 . 0 9 ~ .  I 1.13g. 1 \Vid&wson 

TABLE 2 
AVERAGE DAILY INTAKE OF VITAMIN C OVER A SEVEN DAY PERIOD 
COMPARISON BETWEEN RESULTS FOUND BY ANALYSIS AND THOSE 

DETERMINED BY CALCULATION FROM FOOD TABLES 

Intake 

Calrulated 1 Found 

Olliver and 
Ho wlinsori 

mg. 

11 
13 
6 
5 
5 
l i  
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values were those of McCance and Widdowson (1940), except in the case 
of ascorbic acid for which reference was made to values published by 
Olliver (1943). The agreement obtained can be regarded as very satis- 
factory, but it should be stressed that in this instance all details of recipes, 
weights and conditions of preparation were known, close supervision 
having been exercised by the hospital dieticians throughout the period 
of test. Unless reliable information of this sort is available, i t  is con- 
sidered absolutely imperative to carry out laboratory tests before the 
diet can be correctly evaluated. Even if reliable data are available for 
calculation, frequent checking by analysis must be considered essential. 

APPENDIX: METHODS 
The following methods are suggested for the estimation of carbohydrate, 

That for vitamin C has already 

The procedure recommended by McCance, Widdowson 
We, 

The alcohol extracted sugar is inverted with hydrochloric 
acid instead of with citric acid as recommended by the authors; 
5 ml. of concentrated hydrochloric acid is added to 50 ml. of thefinal 
filtrate which is kept a t  75" C. for 10 minutes. 

( 6 )  Starch. Instead of treatment with takadiastase, the following 
procedure, which has been adopted from the A.O.A.C. method 
(Association of Official Agricultural Chemists, 1940), is used: The 
alcohol insoluble residue is dried to constant weight a t  100" C., 
cooled and weighed; 2.5 to 3 g. of this residue are transferred to a 
fat extraction flask, and heated for 3 hours with 200ml. distilled 
water and 20 ml concentrated hydrochloric acid under reflux. The 
contents of the flask are cooled, nearly neutralized with caustic 
soda, then washed into a 250 ml. graduated flask and diluted to the 
mark. After filtration the solution is titrated with 25 ml. stan- 
dardized Fehling's solution. The percentage dextrose is calculated 
and multiplied by the factor 0.90 to give the percentage starch. 

The method used is essentially that of Nicholls, Colgate, 
Fraser and Hughes (1943). A suitable weight for the estimation is 2 g. 
of the sample. 

3. Protein. The usual method of digestion with concentrated sulphuric 
acid in the presence of a catalyst and potassium sulphate is used for the 
estimation of nitrogen; 6 to 8 g. of sample is a convenient quantity to take 
for this estimation. After digestion the solution is made alkaline with 
1 in 3 caustic soda and then distilled into 50 ml. of N/10 sulphuric acid. 
When no more ammonia is being distilled over, which occurs usually after 
about 200 ml. of distillate have been collected, the excess acid is titrated 
against NjlO caustic soda with bromophenol blue as indicator. A control 
blank test for the complete procedure should also be made. 

Five to 6 g. of the sample are weighed into a moisture 
dish and mixed with previously dried sand. The dish and contents, 
including the mixing rod, are weighed and then dried in an oven at  
VOL. 3, 19451 

fat, protein, moisture and vitamin B,. 
been outlined. 

1.  Carbohydrate. 
and Shackleton (1938) should be followed with a 25 g. sample. 
however, prefer to use two slight modifications of this method: 

(a )  Sugar. 

2. Fat. 

4. Jloisture. 

https://doi.org/10.1079/PNS19450005 Published online by Cambridge University Press

https://doi.org/10.1079/PNS19450005


130 PROCEEDINGS O F  THE NUTRITION SOCIETY 

100" C. for 18 hours. 
a,nd hence the percentage moisture can be determined. 

thiochrome method (Harris and Wang, 1941; Wang and Harris, 1942). 

After cooling and reweighing the loss in weight 

The estimation of vitamin B, is carried out by the 5. Vitamin B,. 

The contribution made to  this paper by Dr. Mapson is based on work 
carried out for the Food Investigation Board and the Dunn Nutritional 
Laboratory, and i t  is published by permission of the Department of 
Scientific and Industrial Research and the MedicaI Research Council. 
Acknowledgment is made also to Messrs. Chivers and Sons, Ltd., for 
the work carried out by Miss Olliver. 

REFERENCES 
Allen, R.  J. L. and Mapson, L. W. (1944). 
Association of Official Agricultural Chemists ( 1  940). Oflcial and Tentativr 

Chibnall, A. C., Rees, M. W. and Williams, E. F. (1943). 
Harris, L. J. and Olliver, M. (1942). 
Harris, L. J. and Wang, Y. L. (1941). 
Jany, J. and Morvay, A. 
Lugg, J. (1942). 
Mapson, L. W. (1943). 
Mapson, L. W. and Mawson, C. A. (1943). 
McCance, R. A. and Widdowson, E. M. (1940). 

McCance, R,. A., Widdowson, E. M. and Shaclrlcton, L. R. B. (1938). 

Nicholln, J.  R., Colgate, R. T., Fraser, L. S. and Hiighes, E. B. (1943). 

OIIiver, M. (1943). 
Wang, Y. L. and Harris, L. J. (1942). 
TVokes, F., Organ, J. G. m c l  Jacoby, F. C. (1913). 
\Yokes, F., Organ, J. G., Duncan, J .  andJacoby, F. C. (1943). 

J .  SOC. cliern. I n d .  63, 78. 

Methods of Anahysis. 5th ed. Washington: A.O.A.C. p. 359. 
Biochetn,. J .  37, 354. 

Biochcm. 5. 36, 155. 

2. anal. Chem. 116, 166. 
Biochem. J .  35, 1050, 1068. 

(1939). 
Airst. J .  exp. Biol. rned. Sci. 20, 273. 

J .  SOC. chena. I n d .  62, 223. 
Nature, Lond., 151, 222. 

Spec. Rep. Ser. med.  Res. Coun., 

Spec. Rep. 

Analyst ,  

Lond., no. 235. 

Ser. mcd. Rcs. Coun., Lond., no. 213, p. 10. 

68, 48. 
f. SOC. c/ierrL. I r d .  62, 146. 

Ghern. and 1 . d  61, 26. 
. I .  SOC. chena. Ind.  62, 232. 

Riochena. 5.37, 695. 

Discussion 
Flight Lieutenant S. S. Yudkin, R.A.F.V.R. (R.A.F. Institute of Patho- 

logy and Tropical Medicine): The method of direct analysis of food as 
eaten has been applied to diets of men and women in the R.A.F. Five 
complete meals as served in the mess are collected at  random at  each 
meal during one week. The separate items are weighed and small 
samples of relevant foodstuffs are taken for immediate estimation of 
ascorbic acid content. The meals are then all placed in galvanized pails 
and the whole mixture sent to the Low Temperature Research Station 
and stored a t  -20" C. Tea and coffee are not collected as liquids, but 
the required amounts of the dry constituents are added to the pails. A 
correction is made for food left on the plates by weighing the total amount 
left by all the peopIe after the meal. At the end of the week the frozen 
food is ground, mixed and dried in a hot air oven. The food is then finely 
ground arid the resulting powder analysed for various constituents. 

The complete results are too coniplcx to be given here and arc being 
published elsewhere, but i t  is worth pointing out the value of such methods 
of analysis. By comparing the results obtained in these analyses with 
results of surveys for signs of deficiency, valuable evidence for the 
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adequacy or inadequacy of the supply of various constituents will be 
available and thus provide evidence concerning the actual requirements 
of such nutrients. For example, the haemoglobin values of members of 
the W.A.A.F. on entering the Service and after 6 months show that the 
iron intake, approximately 38 mg. daily, is more than adequate. Similarly, 
if dark adaptation may be taken as a specific indication of sufficiency or 
insufficiency of vitamin A in the diet, which is not yet certain, it may be 
said that the amount of vitamin X in the R.A.F. diets, approximately 
1000 I.U. as vitamin A and 3300 pg. as /3-carotene, is adequate. It has 
been shown also, for example, that the biological value of the mixed 
proteins of the diet, only 40 per cent. of which comes from animal sources, 
is almost as high as that of milk and that therefore the different proteins 
supplement each other to a large degree. 

These analyses were made possible only by the co-operation of numerous 
research workers in many laboratories, who conducted some of the analyses 
or who lent us storage space and laboratory facilities. 

School Diets in Elementary Schools 
Miss E. M. Langley (Board of Education, Belgrave Square, London, S.W.1) 

Historical Note 
Like so many social services run by the state the provision of meals to 

schoolchildren was initiatcd by voluntary organizations. 
In  1862 Victor Hugo started an experiment of giving once a fortnight 

a dinner of fresh meat with a small glass of wine to 40 of the most 
necessitous children of Guernsey. The experiment was declared success- 
ful and many children suffering from rickets were said to  have been cured 
(Silver, 1864). 

In 1864 the Destitute Children’s Dinner Society was formed in London 
in connexion with a ragged school in Westminster and a report written in 
187 1 on metropolitan soup kitchens states that “The physical benefit 
of the dinners to children is great but it is not the body only that has 
benefited. The teachers agree in their opinion that those who are thus 
fed become more docile and teachable.” Legislation for the provision 
of meals (Provision of Meals Act, 1906) was the direct outcome of a report 
of an Interdepartmental Committee on Physical Deterioration (1904). 
The Act gave Education Authorities the power to provide meals for 
schoolchildren. In  the new Bill it is intended that this power should be 
converted to a duty (England and Wales, 1944). 

Earlier School Diets 
A few of the dietaries provided by education authorities undertaking 

school feeding from the beginning in 1906 followed the dietary standard 
and food values generally accepted at  that time. An example of what 
was regarded as a good school dietary in 1907 is as follows: 

Monday, Wednesday and Friday soup, bread and rice pudding. 
Tuesday and Thursday . . hash, bread and rice pudding. 
The cost of a meal was about Id. 

With a few exceptions this type of meal persisted and, even as recently 
as 1938 when an inspcction was made of the arrangements of 65 local 
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education authorities, it was found that only a small percentage were 
giving satisfactory meals. The energy value of the diets ranged from 
200 t o  600 Calories, and the amount of first class protein and fat from 
1 to log .  An incident which took place during thc inspection serves 
to illustrate the poor quality of some of the meals served at that time. 
A canteen was visited on Friday. The woman in charge said: “Oh, if 
only you had come on Monday’” and, on being asked why she would 
have preferred Monday, she explained that they had a supply of new 
bones for the soup every Monday and of course, by Friday, after the bones 
had been cooked 5 times the liquor had become much less good and con- 
sequently the soup was flavourless. 

In spite of these unsatisfactory conditions a considerable amount of 
investigation on suitable dietaries was being done and as an outcome of 
this work the meal known as the “Oslo breakfast” was evolved (SchiBtz, 
1034). This consisted of two-thirds of a pint of milk, 3 oz. of brown 
brcad toasted, three-quarters of an oz. of butter, one and a half oz. of 
cheese, a large helping of a good mixed vegetable salad, and an orange. 

This meal was tried by the London County Council and other Local 
Education Authorities, and was found to  be popular with the children, 
but it was subject to the administrative disadvantage that it took at  
least half as long again to eat as a hot dinner of 2 courses because there 
was so much hard food to masticate. 

School Diets in War Time 
War brought two important reasons for expanding the school meals 

service. The first was to ensure that the nutrition of schoolchildren 
should not be impaired by war time feeding, and the second, to relieve 
housewives with billeted children of the task of cooking a midday meal. 

In the early days of the war the school canteens had to make the best 
use of the supplies of food available and, when rationing came into force, 
they received supplies equivalent to those of a category C or ordinary 
restaurant. The allowanccs were insufficient to provide an adequate 
meal for growing children, and the Ministry of Food was asked to help. 
The result was most gratifying, as the Ministry asked the Board of 
Education’s technical officers to draw up a dietary which they considered 
satisfactory for schoolchildren. This work was done; the dietary received 
the full support of the Ministry of Food’s Scientific Advisers and, in 
November 1941, the Board of Education and the Scottish Education 
Department were able to announce that for school canteens the allowance 
of meat and sugar would be doubled and that of preserves nearly doubled 
and, furthermore, that a special allowance of milk for cooking would be 
available. 

In  planning the dietary it was assumed that the energy value of the 
food required by a healthy elementary schoolchild was about 2500 Calories 
a day and, therefore, the midday meal, which is the main meal of the day 
for nearly all children, should have an energy value of about 1000 Calories, 
and most of the necessary first class protein and of the fat must be obtained 
in this meal. As st general rule a school diet was calculated to supply 
senior schoolchildren with an energy value of 1000 Calories, 20 to 25g. 
first class protein, 30 g. fat in all its forms, 2450 I.U. vitamin A, 230 I.U. 
vitamin B,, 54 mg. vitamin C, 5.7 mg. available iron, and 425 mg. calcium. 
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A 1000 Calorie meal sounds formidable, but in this case it is not so 
because so many of the calories are provided by foods which are not 
bulky. For example, the Ministry of Food has allowed 1 oz. dried milk 
powder for every meal. This alone supplies nearly half the first class 
protein. 

To help cooks to make good use of the special allowances, specimen 
menus were planned to use approximately the quantities of rationed and 
unrationed foods available. The menus were a great improvement on 
those in use before the war, as the following examples show: (1)  Roast 
mutton, baked potatoes, Brussels sprouts, creamed rice and jam; 
(2) salmon and parsley roll, potatoes, runner beans, summer layer pudding 
and custard sauce; (3) cheese salad, potatoes, chocolate sponge and 
custard sauce. 

The usual charge for the meal is 5d. 
There has been some reluctance on the part of the cooks, who were 

accustomed to such meagre allowances before and in the early years of 
the war, to use the food available. However, reports made by the 
Board's Inspectors of Meals show that many authorities are providing the 
meals stipulated and a large number are well on the way to doing so. 

Arrangements for Cooking 
There are two distinct types of kitchen where the meals are cooked, 

the kitchen in the individual school, and the central kitchen supplying 
a number of schools. The individual kitchen has the advantage that the 
meal can be served immediately it is cooked and if good cooking methods 
are employed the food value should not 'be impaired. Central kitchens 
are, however, necessary to meet the tremendous demand which could 
not be catered for by individual kitchens. This is particularly so in 
congested urban areas where there is no room on the school site to erect 
a kitchen. 

Since fresh fruit has almost disappeared from the menu the loss of 
vitamin C in meals conveyed in containers has been viewed with concern 
and, in 1942, a circular was issued on the use of raw vegetables (Board 
of Education, 1942). In  addition to the salad meal which usually appears 
on the menu once a week, Authorities were advised to serve a helping of 
raw shredded vegetables with the meat course every day. 

statistics 
There has been a great expansion of the School Meals Service during 

the last 5 years. Just before the war about 250,000 meals daily were 
being served. In July 1940, the Board of Education called for a large 
increase, and by October 1941, the daily number of school dinners reached 
406,000. 

In  October 1941, the President of the Board of Education, the Secretary 
of State for Scotland, and the Minister of Food made a joint announce- 
ment calling for the provision within a year of one million meals daily. 
The programme was fulfilled well within the allotted time and, by October 
1942, one million children were having dinner a t  school. The present 
total is a million and a half daily, and the target now being aimed a t  is 
more than twice this number.. 

The number of school canteens now operating is just under 12,000. 
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The Value of the Service 

There is no doubt, that school meals and the supply of cheap inilk 
under the Milk in Schools Scheme have had an enormous influence on 
maintaining the health and physique of schoolchildren in war time. The 
percentage of elementary schoolchildren taking milk under thc Milk in 
Schools Scheme was 78-3 in February 1944 (Board of Education, 1944). 

The fact that physique has been well maintained is confirnied by the 
annual reports of school medical officers from all over the country, and 
by more detailed investigations on growth rate and nutrition of school- 
children which have been undertaken by various Government depart- 
ments. 

It is most encouraging that this vast service is quickly becoming an 
integral part of the school regime. The educational and social ad- 
vantages, thanks to the help givcn by the tcachers, are almost as great 
as the nutritional. 
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Industrial Can teens 
Dr. M. Pyke (Ministry of Food, Portman Court, Portman Square, 

London, W. 1) 
The planning of industrial meals is an interesting subject for scientific 

study and a subject in which a great deal still remains to be done. 
Although today very large numbers of meals arc served in factories, 
there is almost no precise, up to date ,information about the influence 
of modern industrial conditions on physiological requirements, nor can 
the scientific literature provide any guidance on the effect of such factors 
as, for example, shift work or night work. Even if we leave aside for a 
moment the question of the daily nutritional requirements of industrial 
workers and consider only what type of meals can most appropriately 
be provided in industrial canteens as part of the total diet, we find 
that little is known of the effect of the frequency of meals on industrial 
efficiency, or of the most suitable timing for such meals, or of their most 
desirable nutritional composition to fit them for people engaged on 
different types of work. 

Meals Provided by Industrial Canteens 
The kind of meal most commonly provided by industrial canteens is 

made up of meat, potatoes and vegetables followed by pudding. The 
nutritional design behind this selection, where it is planned at aI1, is based 
on the assumption that people eat 3 meals a day. This, however, is 
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very rarely the case. If a meal is defined as any occasion on which food 
containing at  least 200 Calories is eaten at  a single time, it will be found 
that a few workers eat 4 meals a day, most eat 5 and a very large number 
eat 6. 

Table 1 shows the part played by an industrial canteen in the dietary 
patbern of women engaged in cotton spinning in a Lancashire mill where 
about 450 people were employed. 

TABLE 1 
THE CALCULATED NUTRITIVE VALUE O F  THE AVERAQE MEALS EATEN R Y  A GROUP 

OF 20 WOMEN WORKINO IN A LANCASHIRE COTTON MILL 
~ 

Meal 

1. Breakfast 
2. Works 

breakfast 
3. Dinner 
4.Snack . . 5.Tca . . 
6. Supper . , 
Total dailv consumptior 
~ _ _  

7 a.m. 

9 a.m. 
12.30 p.in. 

3 11.111. 
0 p.m. 

10 p.111. 

- 
Calo- 
ries 

280 

360 
600 
210 
780 
23 0 

2460 - 

- 
Cal- 
ciurn 
mg. 

120 

180 
230 

60 
210 
130 

030 - 12 - 

- 
Vita- 
n u n  
A 

I.U. 

210 

220 
1160 
130 
500 
1 GO 

2380 

__ 

__ 

- 

- 
Vita- 
min 
B, 

mg. 
0.15 

0.24 
0.36 
0.06 
0.36 
0.15 

1.32 - 

- 
Ribo- 
Buvin 
lug. 

0.18 

0.20 
0.32 

0.36 
0.22 

o m  

1.37 - 

- 
Nico- 
tinic 
acid 
1ng. 

0.8 

1.3 
3.6 
0.4 
3.0 
1.7 

10.8 - 

- 
Vita- 
min 
c 

1119. 

0 

0 
10 

1 
13 
0 

The contributions made to this diet by the canteen included the works 
breakfast a t  9 am. and dinner for some of the workers at 12.30 p.m. 

Variation of Calorific Needs within the Sume Industry 
Cotton spinning might bc thought to be an occupation demanding 

comparatively little physical activity. In  fact, however, it exemplifies 
very well the physiological diversity which so often appears whenever 
industries are studied at all closely. This diversity in physiological 
demands helps to make the precise planning of industrial meals the 
complex and difficult matter i t  is. The women whose diet is shown 
above were not working very actively. A second group of women, 
however, in the same factory was engaged on high speed cone winding 
which demands skill and activity, and their energy consumption was 
found to be well over 3000 Calories. The most striking contrast, however, 
was the diet of men engaged in mule spinning. The physique of these 
men was not, in general, good and many of them were not young. Their 
work was done in a moist warm atmosphere but its most significant feature 
was that it demanded their walking backwards and forwards with the 
machines all day. 

The surveys of which the results have been shown in Tables 1 and 2 
and the studies to be mentioned later were carried out by the technique 
which recently has probably been used most widely by Wiehl (1042) 
of the Milbank Memorial Fund. This method depends upon questioning 
the people to be investigated about everything they have eaten during 
the previous 24 hours. Whenever an item is mentioned, an equivalent 
amount made availablt~ at  the interview is weighed. This method of 
survey has its drawbacks. Like other methods, it depends in part on 
the skill of the investigator; it is influenced by the fallibility of memory 
of the subjects, though such forgetfulness and inaccuracy are minimized 
VOL. 3, 19453 

Their nutrient intake is shown in Table 2. 
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TABLE 2 

THE CALCULATED NUTRITIVE VALUE OF THE AVERAGE MEALS EATEN BY A GROUP 
OF 10 MEN MULE SPINNING IN A LANCASHIRE COTTON MILL 

Pro- 
tein 
8. 

13 

14 
20 
0 

33 
7 

93 

Meal Time Fat 
g. 

19 

16 
3; 
12 
53 
11 

-- 

-__ 

148 

1. Breakfast 
2. Works 

breakfast 
3. Dinner . . 
4.Snack . . 
5.Tea . . 

Total daily 
consumption 

7 a.m. 

8.30 am.  
12.15 p.m. 

3p.m. 
6p.m. 

- 
Calo- 
ries 

480 

550 
860 
280 
1250 
610 

4030 

__ 

~ 

- 

Average meal available 
in the canteen 

Average meal eaten in’ 
the canteen . . 

Averago meal eatrn at’  
home . . . . . . 

850 21 35 200 5 130 0.51 0.27 3.7 18 

630 16 ‘2D 140 3 110 0 2 i  0.16 1.7 7 

510 16 17 200 3 1650* 0.39 0.40 4.3 15 

- 
Cal- 
cium 
nlg. 

220 

160 
260 
70 

360 
130 

- 

1200 - 

- 
Iron 
rng. 

2 

2 
4 
1 
6 
1 

~ 

16 - 

- 
Vita- 
min 

A 
I.U. 

430 

350 
680 

70 
760 
120 

2410 - 

- 
Vita- 
min 
B, 

mg. 

0.24 

0.33 
0.42 
0.00 
0.66 
0.12 

1.83 - 

- 
Ribo- 
flavin 
mg. 

0.28 

0.24 
0.39 
0.09 
0.57 
0.36 

1.93 - 

- 
Nieo- 
tinic 
acid 
mg. 

1.4 

1.9 
4.1 
0.3 
5.2 
4.6 

__ 

17.5 - 

- 
Vita- 
min 

C 
nig. 

0 

0 
11 
0 

14 
3 

__ 

31 - 
by rigid restriction of thc period of survey to the preccding 24 hours only. 
The method, however, has many advantages when applied to elucidation 
of the dietary patterns in industrial feeding. For example, it can be 
applied directly to a group working on a selected shift or on :t single 
factory process; it occupies only 10 minutes of each subject’s time, so 
that co-operation has little chance to flag; the trouble to each individual 
is so slight that there is small temptation to change the diet merely to 
ease the burden of survey. The budgetary survey and the method of 
individual weighings are never under the complete control of the investi- 
gator but, although the present method allows for the weighing only of a 
replica of the food eaten and not of the actual food eaten, it is a t  least 
wholly under control and can be applied directly to those individuals 
whom it is desired tostudy. The nutritional value of that part of the 
diet obtained from the canteen can, of course, be assessed by direct 
weighing followed by calculation or, if necessary, by analysis. 

Table 3 shows the composition of the full hot meal offered by the canteen 
to the people in the cotton mill whether their Calorie needs werc 3500 
or 4000. In the same table is shown the composition of the average meal 
actually chosen by 5 out of a group of 10 women working on a single 
process. These figures are compared again with the nutritive value of 
the average meals eaten at home by the other 5 women of the group. 
The figures suggest that it is not sufficient to design a meal for the people 
with the highest energy requirements and merely give less of it to less 
active workers. 

TABLE 3 
COMPARISON OF THE MIDDAY MEAL SUPPLIED BY THE CANTEEN, THE AVERAGE 

MEAL EATEN IN THE CANTEEN, AND THE MEAL EATEN AT HOME 
I I I I I I I I I I 

Vita- Vita- Nico- Yita- 
min min Ribo- tinic min 1 Calo- rips Pro- tp I F;t $2 Cal- 1 = 1 I%. 1 ?, / f l g n (  ;$! 1 :g. 

Meal 

, I t I I I I I I 

* During the days of the surve) more carrots were used i i i  the home than in the canteen. 
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The difference between the meal available and the meal eaten is, of 
course, due to the fact that the women, whose total intake was about 
2500 Calories, did not buy the whole of the 850 Calorie meal offered to them. 

The Effect of Shift Times on Dietary Patterns 
A study of the nutrition of a group of railway workers demonstrates 

other complications of industrial feeding. These people were men un- 
loading waggons a t  a London goods depot and their working hours were 
affected by the times of arrival of the trains. Table 4 shows the average 
diet of a group working on a shift from 6 a.m. to 3 p.m. These men ate a 
snack a t  the canteen at  8 a.m. At 1 p.m. they were intended to eat a 
complete hot dinner but, owing to the fact that they knew they were 
leaving work at 3 p.m., they often instead a t  1 p.m. ate a meal comprising 
the pudding from the dinner with a glass of beer, which they called a 
snack. Their real dinner, with meat and vegetables, became so delayed 
by this procedure that the meal, tea, customarily eaten at  6 p.m., was 
squeezed out and the day’s diet thereby restricted to 5 meals. 

TABLE 4 
CALCULATED NUTRITIVE VALUE OF THE AVERAGE MEALS OF MEN WORKING IN A 

RAILWAY GOODS Y A R D  ON THE SHIFT FROM 6 A . M .  TO 3 P . M .  

I I I I I I I I I I 

1. Breakfast 
2.Sriack . _  
3.Dinner ._  
4. Snack . . 
5.Tea . . 
6.Supper . .  

Vita- Vita- Nico- Vita- 
Calo- Pro- Cal- min min Ribo- tinic min 1 &. 1 flz? 1 acc 1 C nig. 

Meal i Time 1 rics 1 ti; I F;t 1 ciu; I % 1 

6.30 a.m. 340 
10a.m. 760 
1p.m. 710 
4p.m. 440 
6p.m. 800 

10p.m. 430 -__ _- 

1. Breakfast . . 5a.m. 600 17 16 220 3 330 0.39 0.27 0.9 0 
2.Rnack . , 8a.m. 680 20 31 610 1190 0.30 0.32 1.3 2 
::!?%%r :I::% I % I  I 51 1 % I  f 120 42010.69 0.36 /8:?? I 1 3: 

5. Rnppcr . . 9 p.111. 460 0.36 0.81 2 

Total daily intake 

__-__- 
Total daily intake I 3550 1 112 1 110 I 1570 I 17 1 2520 I 2.19 I 2.19 1 13.1 I 40 

3480 

~~ 

The diet can be compared with that of men doing similar work but 
employed on a shift from 8 a.m. to 5.30 p.m. In this case, a full dinner 
was eaten at  1 p.m. a t  the canteen in addition to a snack in the morning 
a t  10 a.m. and another in the afternoon a t  4 p.m. 

TABLE 5 
CALCULATED NUTRITIVE VALUE OF THE AVERAGE MEALS OF MEN WORKING IN A 

RAILWAY GOODS YARD ON THE SHIFT FROM  A.M. TO 5 . 3 0 ~ . ~ .  

Meal 1 Time 1 - 
Pro- 
tein 
g. 

10 
20 
31 
10 
24 
12 

116 
~ 

- 

- 
Fat  
g. 

12 
31 
20 
13 
33 
10 

119 

__ 

__ 

- 

- 
Cal- 
cium 
mg. 
130 
510 
340 
120 
190 
250 

1540 
__ 
- 

- 
Iron 
mg. 

1 
5 
6 
2 
5 
2 

21 

_I 

__ 

- 

- 
Vita- 
mill 

A 
I.U. 

180 
870 
320 
140 
310 
320 

2110 
~ 

- 

n.27 
0.45 
0.54 
0.21 
0.69 
0.16 

2.34 
~ 

- 

- 
Ribo- 
flavin 
mg. 

0.10 
0.33 
0 5 2  
0.14 
0.25 
0.41 

1.84 
_- 
- 

- 
Nico- 
tinic 
acid 
mg. 

1.4 
2.1 
6.4 
0.5 
3.4 
0.6 

16.4 
~ 

- 

- 
Vita- 
nun c 

0 
3 

13 
0 
3 
1 

20 

mg. - 

__ 

- 
Thus it appears that due to a comparatively minor alteration in shift 

times the proportion of the day’s diet provided by the canteen was in- 
creased from 35 to  55 per cent. and the number of daily meals from 5 to 6. 
VOL. 3, 19453 
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1. Breakfast 
2. “Piece” . . 
3.  Canteen 

dinncr. . 
4. “Piece” . . 
5.Tea . .  
6. Snppcr . . 

One Big Meal or Two Smaller Ones 

7 a.m. 
9.30 a.m. 

12 noon 
3 p.m. 
6p.m. 

10 p m .  

Let us Durn now to a comparison between two groups of different types 
of workers. These men worked 
from 7.45 a.m. until 5.15 p.m. During this time they ate a hot canteen 
meal supported by 2 small snacks which were officially discouraged by the 
management of the shipyard by means of halfcrown fines imposed on 
those found eating them. The canteen meal was a substantial one as 
can be seen from Table 6. 

The first were shipbuilders on the Clyde. 

Ta4BLE 6 

WORKERS 
CALCULATED NUTRITIVE VALUE O F  THE AVERAGE MEALS EATEN BY SHIPYARD 

Vita- Vita- Nico- Vi@ 
C~lo-  Pro- Cal- min min Ribo- tinic nun 

hlrel 1 Time 1 ries 1 ttn 1 F;t d~: $; 1 I%, I :;. 2111 $: ! nig. C 

Meal Time 

440 
270 

950 
160 
790 
730 

280 
170 

3x0 
in0 
250 
190 

2 
2 

8 
1 
5 
1 

510 
230 

0.24 0.23 0.7 I 0.18 I 0.11 I 0.G 

780 0.72 0.72 10.9 
120 0.12 0.08 0.3 
810 0.63 I iy: 90 I 0.45 I 

n 
0 

34 
0 

11 
0 

Total daily intake 1 3340 I 124 1 107 I 1370 1 19 I 2540 I 2.34 I 1.82 1 19.0 I 46 

For comparison with these men, we can take in a neighbouring mill a 
group of steel roller men engaged on the arduous job of rolling red hot 
steel sheets (Table 7 ) .  These men, when they were on the morning shift, 
worl\erX from 6 a.m. to  2 p.m. Their canteen did not attempt to serve i t  

conventional hot meal but, at 8 a m . ,  ham sandwiches, egg sandwiches, 
milk and porridge wcre provided and again a t  11 a.m. substantial amounts 
of bread and jam and tea were made available. With the exception of 
nicotinic acid and vitamin C, these 2 meals together provided, in propor- 
tion to  the total day’s diet, as much as, or more than, the single cooked 
meal of the shipyard workers. 

TABLE 7 

IN  A STEEL ROLLING MILL DURING THE 6 A.M. TO 2 P.M. SHIFT 
CALCULATED NUTRITIVE VALUE OF THE AVERAGE MEALS EATEN BY &IEN ~ V O R K I N O  

- 
Calo- 
ries 

410 
880 
410 
840 
610 

1000 

4150 
__ 

- 

- 
Pro- 
tein 
8. 

11 
31 
13 
31 
23 
22 

131 - 

Fat 
g. 

18 
35 

4 
25 
21 
27 

130 

- 

~ 

- 

160 

250 
340 
390 

1720 

410 
170 

~ 

- 

Iron 
mg. 

Conclusion 

- 
Vita- 
min 
h 

I.U. 

270 
600 
130 
350 

1120 
510 

2980 
__ 

- 

Vita- Kico- 

0.21 0.17 1.1 
0.69 0.50 3.9 
0.30 0.20 0.7 
0.78 0.51 7.6 
0.42 0.30 2.0 
0.12 0.23 1.8 

- 
Vita- 
min 

C 
mg. 

In  t,his brief paper there has been no tinic to discuss the details of the 
nutritive composition of meals which might ideally be scrvcd in the 
canteens of different industries. An attempt has, howcver, been made to 
demonstrate a.t least 3 of the ways in which industrial work may affect 
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nutrition. Firstly, observation of the cotton spinners showed that 
widely differing calorific needs may exist in a single superficially homo- 
geneous industry. Secondly, the behaviour of the railwaymen exem- 
plified the way in which even a slight modification in working times may 
affect the whole dietary pattern. Thirdly, the contrast between the habits 
of shipbuilders and steel workers posed the question as to whether a hot 
meal, or a so called snack, or a combination of both, could best satisfy 
the nutritional needs of workpeople in given circumstances. 

A final point of considerable interest arises from the study of the nutri- 
tion of coalminers. These people eat a “snap” underground halfway 
through their working shift. There is no obvious physiological reason 
why the amount of nutrients provided by the sandwiches which make up 
this meal should voluntarily be varied between one district and another. 
Yet this is the case, and the variation in nutritional value is related to 
the distribution of a strong and equally mysterious prejudice against 
cheese! The figures axe shown in Table 8. 

TABLE 8 

DIFFERENT DISTRICTS 
A COMPARISON O F  TEE FOOD EATEN UNDERGROUND BY COALMINERS IN 

I I I 

Coalfield 

Average energy 
value 

Calories 

Proportion of 
total day’s 

requirements 
per cent. 

Average daily 
cheese 

consumption 
OZ. 

Leicestershiro . . . .  
South Wales . . . .  
Scotland .. , . .. 
Yorkshire .. . .  
Lancashire . . . .  
Durham .. .. . .  

1100 
1100 
950 
840 
650 
610 

28 
28 
24 
22 
17 
16 

1-9 
1.8 
1.1 
0.9 
0.2 
0.2 

I 

Are such traditional variations in the habits of men doing similar work 
Here is one more problem awaiting solution by the important or not? 

application of scientific study to industrial nutrition. 

REFERENCE 
Milbank Mem. B’d Quart. 20, 329. Wiehl, D. G. (1942). 

Hospital Diets 
Dr. A. LyalI (Department of Clinical Chemistry, Royal Infirmary, 

Aberdeen) 

In  assessing the adequacy of hospital diets certain factors have to be 
considered which do not apply with the same force to  surveys of the diet 
of the general population. Food supply in large institutions is, in general, 
more standardized than for smaller family groups and, while food con- 
sumption by healthy members of the nursing staff approximates to that 
of the healthy general population, food consumption by patients is 
complicated by issues which may not appear a t  first sight. 
VOL. 3, 19461 
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Food supply to a large institution is arranged by contract in advance. 
Preparation and cooking are more or less uniform in each institution. 

Distribution to wards and service to  patients is worked out in detail 
in the well run hospital so that proper regard is had for foods which are 
in season. I do not mean to infer that these essential proceedings are 
always conducted to the greatest advantage but it should be possible to 
arrange commissariat, cooking, distribution and serving so as to ubilize 
available foods satisfactorily. 

Marketing and contracts should be in the control of persons well 
acquainted with the conditions of basic food supply in their area and able 
to take advantage of seasonal supplies to provide variety. Kitchen 
staffs and cooks should have adequate training and possess sufficient 
enthusiasm and interest to avoid institutional monotony. Cooking 
apparatus and distribution trolleys of the best types are essential. 

The special questions applicable to  the diet of hospital pat5ents include: 
(1) The optimum basic calorie value of the diet; (2) the allowance to be 
made for extra foods carried into hospital by friends; (3) the adjust- 
ments necessary in making calculations for (a) patients on special diets, 
( b )  patients temporarily unable to share in general food distribution ; 
(4) the different types of diet desirable for general hospitals, maternity 
hospitals, sanatoria, convalescent homes and so forth. 

Certain of the questions can be answered only on the basis of collected 
data; others must be considered as matters of general principle. 

Actual Calorie Values of Diets 
A number of observations has been made on diets in a general hospital 

of 500 beds, in an associated maternity hospital of 70 beds, and in a 
hospital for chronic diseases of 105 beds. Data are available for the diets 
of the patients and of the nursing staff. We should keep in mind in 
considering these figures that comparison must be made with the war time 
diet available to the general population as standard, since rationed foods 
with the exception of milk and eggs are distributed nearly equally to the 
healthy and the sick. The rationed foods available to all with average 
additions of non-rationed foods such as bread, potatoes and vegetables 
give a Calorie value of 2100 derived from 250g. carbohydrate, 8Og. 
protein and 87 g. fat. This may be increased by the individual by greater 
intake of cheap unrationed foods like bread and vegetables or of more 
expensive ones like fish, game, salmon and so forth. 

Diets in a General Hospital 
The hospital studied was one of 500 beds which supplied cooked meals 

also for the smaller maternity hospital on the same site. For one month 
the daily diets of 434 members of staff and 550 patients were studied. 
Records were kept of the cooked foods delivered to a single ward for 
8 consecutive days. The food values are set out in Table 1, and, in round 
figures, were daily 190 g. carbohydrate, 70 g. protein and 70 g. fat, giving 
a Calorie value of 1700 with, for any one day, a maximum of 1940 and a 
minimum of 1540. Actual waste in serving and food returned uneaten 
was small, amounting to  4 per cent., a quantity equivalent to the food 
for 20 patients daily over the total of 500 occupied beds. In  the particular 
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TABLE 1 
NUTRITIVE VALUE OF WARD DIETS IN A GENERAL HOSPITAL 

No. of 
patients 

24 

22 

24 

23 

24 

24 

25 

25 

___ 
Average 

:arbohydrat' 
g.  

198 
186 
205 
204 
188 
186 
184 
177 
181 
170 
203 
181 
162 
162 
221 
198 

193 
183 

Proteii 
g. 

61 
57 
62 
61 
76 
74 
71 
68 
68 
66 
7 7  
64  
67 
65 
76 
66 

70 
65 

Fat 
g.  

64  
61 
93 
91 
so 
76 
73 
72 
64 
60 
84 
78 
64  
64 
66 
63 

73 
70  

Calories 

1650 
1570 
1950 
1900 
1830 
1780 
1730 
1680 
1620 
1560 
1940 
1760 
1540 
1530 
1730 
1670 

1760 
1680 

(a )  Total food value of meal. ( b )  Net food value of meal after waste has been 

ward sampled, food returned was mostly accounted for by unconsumed 
soups and broths of which 1 pint per person wa8 provided and less than 
half a pint consumed. 

In  addition, careful records were kept for 2 periods of a week in 4 wards 
in the hospital of the extra food, including sweets and sweet drinks, 
brought in by patients' friends. 

For 136 patients for 14 days, the average daily additions from this source 
were 65 g. carbohydrate, 11 g. protein and 22 g. fat, giving 500 Calories 
(Table 2). These additions raised the average daily food intake per 
patient to 255 g. carbohydrate, 80 g. protein, and 90 g. fat, with a Calorie 
value of 2220. The number of eggs in t,hese additions was largely due to 
the fact that a large proportion of the patients belonged to country 
districts. 

In  taking the average value per patient, however, no cognizance was 
taken of the facts that some patients are too ill to eat and that some get 
far more extras than others. In  any general hospital more than half the 
patients are on light diets and a few are on special diets or milk only, 
as shown in Table 3 for the institution under consideration. 

This probably means that certain patients receive more than the 
average of 2200 Calories, and a number receive less. There is also a 
margin of waste in the utilization of extras, since these foods are kept 
by the patients in their individual lockers and may deteriorate before 
they can be used. Extra foods brought in by friends should be stored in 
a larder for the purpose under the care of the ward sister who would use 
them to the best advantage. This would limit waste, and avoid unhygienic 
collections of food in lockers a t  the bedside (Figure 1).  
YOL. 3, 194KI 

allowed for. 
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TABLE 2 

EXTRA FOOD BROUGHT TO PATIENTS DURING A FORTNIGHT IN A GENERAL HOSPITAL 

Protein 
g. 

16 
16 
10 
5 
6 

14 

11 

IVard 1 (Jalories 

_______________ 
33 825 
24 641 
18 450 
12 338 
15 207 
29 649 

22  502 
-~ 

_____- 
3F . . . .  
3M . . . .  
8 .. . .  
Maternity . . 
4M . . . .  
4 F  . . . .  
- 

No. of 
patients 

14 
34 
48 
18 
10 
12 

Total 136 

Maximum 

MinimWll 
Range . . 

Extra food per patient 

Carbohydrate 
g. 

114 
66 
62 
54 
12 
83 

Average 65  

114 

12 

TABLE 3 

AVERAQE FOR 1 MONTE 
NUMBER OF PATIENTS RECEIVING LIGHT AND SPECIAL DIETS IN A GENERAL HOSPITAL 

I I 

Light diet 
Full ~ - _ _ -  Special Milk 1 Total 1 diet 1 Chicken 1 Fish Jl(inoe/Rabbill diet 1 only 

Per cent. 40.3 

Diets in a Maternity Hospital 
The diet was studied by weighing all foods cooked as sent from the 

central kitchen daily for a period of 7 days. This eliminated the factor 
of cooking waste and provided a broad basis for the calculation of the 
individual daily diet. In a f i s t  survey in 1943, the diet provided 230 g. 
carbohydrate, 66g. protein of which 40g. were of aninial origin, and 
67 g. fat, with a Calorie value of 1840. The milk supply was the maximuni 
for expectant and nursing mothers, 1.07 pints daily. There was some 
retrospective discussion as to whether the milk and milk powder used for 
making milk puddings was additional to this milk supply. The milk 
powder and rice were certainly additional and are included in the estimate. 
The content in the diet of calcium was 1.08 g., of iron 13 mg., of vitamin 
B, 430 I.U., of vitamin C 33 mg. and of vitamin D 28 I.U. It was con- 
sidered that the diet was deficient in total calories, and in some vitamins, 
low in animal protein, and lacking in vegetables. From the point of 
view of the patient the diet was lacking in any substantial meal after the 
midday dinner. It was suggested that carrots, turnips, kale, cabbage, 
and lettuce should be added, that the carbohydrate should be increased 
by an addition such as oatcake, that extra cheese and dripping should 
be given and that cod liver oil should be added. 
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The diet was reviewed some mont,hs later after improvements had been 
made. The principal alteration was a meal of the nature of a high tea 
consisting of ham, bacon, skirley or pie. The ration of meat was in- 
creased and fruit added. Salads were tried but it was found that they 
were not eaten. Two pints of porridge and 1 egg were deducted weekly. 
The improved diet provided 260 g. carbohydrate, 80 g. protein, 85 g. 
fat and 2200 Calories, and showed an increase in the amount,s of protein 
and fat. The calorie va,lue was probably not ~ufficient for a lact,ating 
mother even at  rest, unless she had stored 8 to 10 pounds of adipose tissue 
during pregnancy and could mobilize this reserve. 

A record was made at  the same time of additional foods brought into 
the hospital by patients’ friends for 2 weeks. This addition increased the 
nutritive value of the diet by an average daily amount of 54g. carbo- 
hydrate, 5 g. protein, 12 g. fat and 338 Calories, giving a total Calorie 
value of 2540. The eggs brought were only a few since most of the 
patients belonged to city homes. 

The feeding of patients in a maternity hospital differs markedly from 
that of patients in a general hospital. The mothers, unless some severe 
complication occurs, are soon able to consume a full diet. These patients 
on leaving hospital will have to attend to the wants of their families, and 
should have the opportunity while in the maternitmy ward of seeing the 
correct foods properly prepared and served. The diet in maternity 
hospit,als should, therefore,, be the best possible in both quantity and 
quality, and the opportunity should be taken to make the period spent 
in hospital of educative value in this respect. Even a small hospital 
could thus influence up t.0 1000 mothers within a year. 

The optimum calorie value depends to some extent on the individual. 
In  underweight mothers, the Calorie value of the diet should approach 
3000; in mothers of nearly ideal weight 2800 should suffice; in overweight 
mothers a diet in excess of 2500 Calories is not desirable on account of the 
frequency with which obesity supervenes in pregnancy, particularly in 
mult iparae. 

Diets in a Hospital for Chronic Diseases 
I am indebted to Prof. E. W. H. Cruickshank of the Department of 

Physiology, Aberdeen University, for permission to quote the following 
figures collected in a hospital with a staff of 43, and 105 beds for chronically 
sick patients liable to stay for months or years or permanently in hospital. 
For 73 female patients the average daily diet gave 1940 Calories with 
243 g. carbohydrate, 62 g. protein and 77 g. fat and, for 32 male patients, 
2150 Ca,lories with 300 g. carbohydrate, 60 g. protein and 70 g. fat. No 
account was taken of any extras brought by patients’ friends. The 
content of calcium was 0.8 g., of iron 12 mg., and of vitamin C 50 mg. 
The general state of nutrition of patients kept for long periods on diets 
of this nature should be a good test of the adequacy of the diet. 

The diets in these 3 hospitals as summarized in Table 4 compare 
favourably in their values for proximate principles and calories with those 
of the Memorandum of King Edward’s Hospital Fund for London (1943). 
In  that work the estimates were made by actual a.nalysis of single meals 
daily for 1 patient over a week. No account was taken of any extras in 
the way of sweets, lemonade or foods brought by patients’ friends. For 
VOL, 3, 19451 
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Hospital Fat 1 Calories 
g. 

Discussion 

General . . .. 
Maternity . . .. 
For chronic diseases 

Miss M. C. Broatch (King Edward’s Hospital Fund, 10 Old Jewry, 
London, E.C.2), opener: In opening the discussion on the 3 papers which 
you have just heard, I am confining my remarks chiefly to 2 papers only, 
firstly because I am more familiar with work in connexion with school 
meals and hospitals, and secondly because Dr. Pyke has given so much 
information that I cannot deal with all of the points. I would like to 
say how impressed I am with the nutritional value obtained from the 
6 meals a day. We ought to consider our whole system of feeding and 
divide out our calories into 4, rather than 3, main meals a day. 

There are 2 points raised by Miss Langley’s paper especially calling 
for comment. She mentioned that the Oslo breakfast had the adminis- 
trative disadvantage that i t  took longer to eat than a 2 course hot 
dinner, the children having to stay in for a t  least half an hour in order 
to masticate it properly. In  this way, hawever, the advantage is secured 
that the children obtain a proper rest,; it is the common practice in London 
to have t,oo short a time for meals because the children want to get out to 
play, and the people who supervise the meal are anxious t,o have their own 
dinner. I do think the advantage of the extra time taken to eat the Oslo 
breakfast is a factor which is contributory to its success. 

500 183 65 70 1680 

70 260 80 85 2200 

105 286 63 74 2130 

265* 80* 90* 2220’ 

314* 85* 97* 2540* 
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male and female patients in the 3 London hospitals investigated, the 
average Calorie value was 1300 with 49 g. protein and 41 g. fat daily. 

TABLE 4 
SUMMARY OF NUTRITIVE VALUE OF DIETS OB PATIENTS I N  DIFFERENT 

HOSPITALS 

* Including extras brought by friends. 

From the data in the hospitals reviewed here the following conclusions 
can be drawn. The total food value of the diets is nearly adequate pro- 
vided the quality and serving is maintained at the optimum, and addit,ions 
from friends are included. If these should cease, the hospital must raise 
its basic diet by 500 Calories a t  least, as is indeed the accepted policy in 
bhis eventuality. In  maternity and convalescent hospitals, the diet 
should rcach optimum standards. 

For co-operation in this investigation I am indebted to the super- 
intendent and steward of the hospitals concerned and to the sister of the 
dietetic department. 

REFERENCE 
King Edward’s Hospital Fund for London (1943). Memoraiiduin on Hospital 

Diet. London: Geo. Barber and Son, Ltd. 
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The second point in Miss Langley’s paper was that of the 1000 Calorie 
meal. When she spoke of a meal of 1000 Calories, did she mean one which 
u ould provide 1000 Calories? We ought not to “kid” ourselves that the 
children are eating that amount. If we give them raw fruit or stewed 
fruit and custard, wc have to leave out the suet pudding, and it is only 
by including that that ne can keep the calories up. I do not think, 
thereforc, that a meal will average out a t  1000 Calories. 

In the paper that Dr. Lyall has just read he mentioned that food in 
large institutions is more standardized than in family groups. I would 
like to think that Dr. Lyall was referring to the past. We should like to 
get away from the standardized meal, and the old way of having a certain 
meal on Mondays and a certain meal on Tuesdays. Rationing has stopped 
this to a certain extent and I hope it will not come back. Food in 
institutions is arranged by contracts, but the best meals are supplied in 
hospitals, for instance, where a buyer is employed, who goes into the 
markets and buys the best food he can a t  the best prices. When there 
is a contract the institution is tied to accept what the supplier sends 
and all the good foods in the markets are missed. We want, too, to see 
tremendous changes with staffs who are put in charge of catering. The 
standard of hospital canteen staffs is not good and, generally speaking, 
they are not trained people; the man doing the ordering, for instance, is 
often a person with no experience except that he started in the steward’s 
office and has worked his way up to  the office of steward, having received 
only training that is passed on. The recognized course for sister house- 
keepers is only a short one and does not include cooking. I do not feel 
that any woman in charge of the catering can be properly in control of it 
unless she herself has had training and experience. The result is that a t  
present there is somebody doing the ordering having had no experience, 
somebody in charge of catering and drawing up of menus and a couple of 
cooks with no proper training struggling to do the cooking for 500 people, 
never having been outside the hospital to get a wider experience of 
cooking. 

I think it very wrong for hospitals to depend on the food brought in 
by relatives. I think the practice has grown because, without help from 
outside, patients did not get enough to eat. Surely today w e  have realized 
that the proper feeding of patients in hospital is an important factor in 
their recovery. There 
again, I think hospitals must face the fact that 3 meals should be provided 
daily by the hospital kitchen. At present, hospitals provide only one 
main meal. The 3 reasons for these conditions are lack of interest on the 
part of the staff, lack of staff and lack of equipment. 

Hospital kitchens are equipped to prepare one main meal each day 
and cannot cope with more. Dr. Lyall mentioned also the result of the 
surveys; the survey figure which was published in the Memorandum of 
the King Edward’s Hospital Fund for London, and which he quoted, 
was very low and I think it is a pity to take i t  as a standard for com- 
parison. Another question 
raised was the mode of serving the meal. It is amazing to me how 
often good food can leave the kitchen and yet, before it reaches the patient, 
it has become a poor meal. The method of conveying food from the 
kitchen to the ward and from the ward to the patient, and to the staff 
VOL. 3, 19451 

In some hospitals, high tea may pass for a meal. 

It is not one of which we are a t  all proud. 
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dining room, is one which should be given a great deal of consideration. 
If proper equipment is provided, it should be possible to reach the standard 
of food required. 

Dr. L. M. Kerly (University College, Gow~r: Street, London, W.C.1): 
We have heard from Miss Langley of the standard set by the Board of 
Education. It may be of interest to quote values actually found in a 
survey of meals served in Surrey schools. I’alues for calories, protein and 
fat calculated from the costing sheets of these meals were well up to the 
Board’s standards but the analyses of portions served gave lowcr figures, 
probably because the standard portion was smaller than the average 
allowed by the caterers, the difference being used for second and even third 
helpings for children with larger appetites. Miss Langley suggested that 
the meal should supply 50mg. of vitamin C. The highest average for 
3 days in any canteen I visited was 35 mg. The average over more than 
12 canteens was about 25 mg., and it is my impression that 25 to 30 mg. is 
a reasonable amount to ask the canteen to supply; with the present 
equipment it is not possible to aim at  anything higher. 

The question of cost must be considered in connexion with the supply 
of vitamin C. A reasonable amount of cabbage as a second helping 
for older children is 3 oz. This works out a t  id. per meal, so that to 
increase its vitamin C content i t  is necessary to increabe the cost of the 
meal. Lettuce 
is not a suitable source of it. Raw cabbage is good and occasionally 
children will eat enough to give them a reasonable amount of the vitamin. 
If  watercress is served, children must eat an 02. to get the required 
amount. 

Have the medical people here any evidence that there is a widespread 
vitamin C deficiency? I not only suspect that children are getting less 
than the above amount a t  school, but I also think they are getting very 
little extra a t  home. We tried to make a survey of home meals and, 
during school term, about one-third of the children never had anything 
a t  home that might possibly contain vitamin C; another third ate some- 
thing that might contain vitamin C, and the remaining third did get quite 
a bit. We ought to set down what is a reasonable amount of vitamin C 
and not aim too high. 
Dr. H. E. Magee (Ministry of Health, Whitehall, London, S.W.1): I 

think there is a good deal of misunderstanding or lack of knowledge as 
to the first time the Oslo breakfast was tried in this country. The 
principle was in operation in this country before the Oslo breakfast itself 
was ever heard of. Dr. Milligan of Glossop worked out a meal on the 
basis that one should give those nutrients which are calculated to he 
deficient in the home diet of the children. He incorporated them in a 
sandwich. That ought to be known because the plan has been in opera- 
tion from about 1934 onwards. 

As regards the evidence for deficiency of vitamin C in this country, 
WP have 2 clinicians who havc taken a clinical training, particularly froin 
the nutritional point of view, from Professor Syclenstricker. In 1942, 
with his methods and with the help of experience of deficiency diseases 
gained in West Africa, they examined 1500 people, and I do not think 
a single case of scurvy was seen. Five thousand schoolchildren have 

This is one of the weak spots in hospital feeding. 

We do not find that salad provides much vitamin C. 
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been examined and I have not come across cases of clear cut deficiency 
of vitamin C a t  all. 

I would like to try to cnlighten the minds of people who may be 
under a misapprehension about hospital diets. It is most important 
that every hospital official should know what food can be obtained as 
special allowances to hospital patients. Calculations made recently 
showed that a patient receiving 3000 Calories would, through his priorities, 
rations, points and sweet coupons, obtain 131 g. of protein of which 78 g. 
would be of animal origin. 

If the hospitals gave their patients all the rations due to them and 
spent all the available points, there should be no question whatever of 
any deficiency in any hospital, but, as Miss Broatch pointed out, that 
is not the case. Many hospitals are not drawing the rations to which 
they are entitled. Some do not draw all their meat or fats and complain 
of shortage of fats for cooking. Others do not draw their dried milk 
or dried eggs. 

Miss Broatch referred also to hospitals, both voluntary hospitals and 
those belonging to the Council, saying that it had been the custom for 
only one meal a day to be given. This is perfectly true for I have come 
across such hospitals. The patients have only one square meal; the other 
meals are bread and margarine. A patient should get a full, complete 
diet in hospital, and there should be more rigid control over the food 
brought in by friends, because some of it may be bad for the patients. 
Rations are the same for everybody in the country and the hospital 
patient is erititlcd to his rations. These needs are beginning to dawn on 
people. The bringing in of food is an old custom which dies hard. The 
sooner it does so the better. 

Dr. J. C. Thompson (Food Research Laboratory, Barkers (Contractors), 
Ltd., c/o Morris Motors, Ltd., Cowley, Oxford): Through the past 12 
months I have been engaged in examining midday meals in canteens 
run by our firm. The rcsults classified into the 3 groups corresponding 
with canteen allowances of rationed foods are shown in Table 1. 

TABLE 1 
COMPOSITION OF A MIDDAY MEAL SERVED IN INDUSTRIAL CANTEENS 

Canteen 
I 

No. 
Category examined 

Natureof 
meal 

18 

49 

5 

Protein 
g. 

24.5 
16.7 
40-2 
23.0 

9.2 
43.4 
19.4 
10.6 
29.1 - 

Average 
Minimum 
Maximum 
Average 
Minimum 
Maximum 
Average 
Minimum 
Maximum 

Fat 
g. 

266 
103 
732 
285 

76 
833 
251 
153 
484 

26.5 
6-1 

71.0 
25.7 

4.4 
73.8 
15.8 
6.0 

35.0 

27 
5 

83 
28 

4 
75 
37 
4 

80 

Calories 

760 
389 

1523 
724 
331 

1367 
558 
334 
907 

In category A canteens a choice of dishes was not provided, whereas 
in category R canteens a little ingenuity was used and a greater proportion 
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of made up dishes was served. In  category C canteens made up dishes 
were the general rule. These and meatless dishes compensated to a 
certain extent for the smaller allowances to thc lower category canteens. 
A mobile laboratory was equipped for the estimation of vitamin C and 
figures showing the vitamin C content of cooked vegetables are given 
in Tablc 2. 

TABLE 2 

(mg. per 100 g . )  
THE VITAMIN C CONTENT OF COOKED VEQETABLES SERVED IN INDUSTRIAL CANTEENS 

Month 

June . . 
July . . 
August 
September . 
October . 
November . 
December . 
January . 
February . 
March . . 
April . . 

boiled 

7.4 
5-01 

15*52 
14.6 
11-7 
13.4 
9.4 
0.6 
7.7 
6.8 
5.6 

7.6 

Potatoes 

mashed 

3.6 
- 

11.5 
7.3 
8.9 
3.9 
4.9 
5.4 
4.5 
4.3 

3.8 - 

roast 

9.3 
10.7 

- 

20.9 
18.8 
14.3 

10.9 
6.1 
9.9 

7.9 

- 

- 

chips 

11.6 
23.9 

- 
15.2 
21.9 
16.6 
13.0 

7.5 
10.7 

13.8 

- 

- 

- 
hbbage 

21.8 
17.7 

1 2 4  
11.6 
20.6 

8.0 
11.4 
18.8 
6.9 

14.0 
55.03 
46.6 - 

Swedes 

. .- 

- 

- 
14-5 
14.7 
10.5 

14-3 

10.2 

7.0 

- 

- 

* Old potatoes. * New potatoes. Spring cabbage. 

Dr. G. Graham (St. Bartholomew’s Hospital, London, E.C.1): I would 
not like the Society to think that there has been no evidence of lack of 
vitamin C. I myself have seen no less than 7 cases of frank scurvy in the 
years 1941-43, but I have not seen any this year. It is truc that most of 
these belonged to the type called “bachelor’s scurvy”, i.e., people living 
alone and doing their own cboking, but 2 wcre young men, one a soldier 
who disliked vegetables and the other a boy of 18 years whose mother 
was dead and whose father did the cooking. One man, owing to the 
blitz, was getting all his food in canteens. 

I examined also my students a t  hospital in their last year, and in 1943 
found that about a third of them showed well marked hypcrkeratosis of 
the hair follicles on the backs of the thighs. This is the earliest sign of 
lack of vitamin C. I was particularly interested to find that the studcnts 
who did t,heir own cooking had learnt the new way of cooking vegetables 
a,nd none of them showed any evidence of lack of vitamin C. 

Professor Wormald has been examining students a t  Cambridge, using 
Dr. Harris’s method, and has found that as each year goes by the students 
are less and less saturated with ascorbic acid. Hc will report this in full 
fairly soon. 

The possibility that operation wounds may fail to heal shonld be 
remembered and this is especially important after operations on the 
stomach since peritonitis may occur. In  some of such cases the adrenal 
glands at  autopsy did not contain any ascorbic acid. I an1 sure, 
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therefore, that the possibility of a lack of vitamin C should be kept 
always in mind. 

Professor J. R. Marrack (London Hospital, Whitechapel, London, E.1): 
Dr. Yyke brought out the remarkable point of the small breakfasts and 
very large evening meals eaten by industrial workers. I do not know how 
to account for this, but they eat extremely little of their bacon ration. 
It is questionable whether they divide up their meals satisfactorily. 

It may be difficult to provide more frequent meals in hospitals because, 
as a general rule, not more than 2000 Calories are taken. It is not 
possible to fit that amount into 4 meals. It is interesting to look back 
on a report of 45 years ago on convicts serving terms of 3 or more years’ 
imprisonment in Peterhead gaol; they received no food that supplied 
vitamin A or carotene (Prison Commission for Scotland, 1899). Dr. Pyke 
mentioned the problem of night shifts. When people go on night shifts, 
they find it difficult to consume adequate amounts of food a t  unaccus- 
tomed hours, and the amount of bread and potatoes eaten drops imme- 
diately. How long do they take to get used to night shifts, and do they 
ever do so? Some factories change their workers about so frequently 
that they never get used to anything. 

Striking results have been obtained with large doses of ascorbic acid 
after the extraction of teeth (Campbell and Cook, 1946). There ought 
to be a wider investigation. 

REFERENCES 
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Report on Prison Dietaries. [c. 96141. 

London: H.B.I.S.0. 

Miss M. Andross (College of Domestic Science, Park Drive, Glasgow): 
We have just completed a survey of the diet of women munition workers 
in the West of Scotland engaged on a certain process. The cramped 
position necessary for the work made the 3 course midday meal too 
heavy and only 3 per cent. of the women took it. The vitamin C intake 
averaged 25 mg. daily, derived almost entirely from potatoes; no other 
vegetables were eaten. Night shift workers ate fewer calories than day 
workers. The shifts were changed every week and there was no time for 
adjustment. Workers were too tired in the morning to prepare and eat 
a meal. In  a survey of this sort the day off work should always be 
included to  allow for the large quantities of food eaten on that day. The 
efficiency of workers, as judged by the works manager, corresponded to 
some extent with their riboflavin intake per 100 Calories. 

Miss E. M. Langley replied: 
To Miss Broatch: The importance of allowing children sufficient time 

to eat has not been overlooked, and it is common practice bhroughout 
England and Wales for children to spend about half an hour in the 
(lining hall. The London County Council has a difficult problem through 
the limitation of accommodation caused by the destruction by enemy 
action of many of the school buildings; hence the reason for hurried 
meals. When considering the time spent over the school meals it must 
be remembcred that the supervision is entirely voluntary. Consideration 
has been given to the service of a meal of the Oslo type, but in war time 
VOL. 3, 19451 
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this is not practicable because of the shortage of cheese. Furthermore, 
the Oslo meal would not be attractive to children unless i t  included an 
orange. 

In setting the standard a t  1000 Calories for a meal for scnior school- 
children, t,he Board of Education was aiming high but, in vicw of the 
poor meals supplied in many areas prior to the war, it was important to 
set a good standard. Moreover, the allowances of food made available 
by the Ministry of Food make it possible to provide a 1000 Calorie meal, 
and many Local Education Authorities are working to this figure for 
senior scliool children. The meal for juniors and infants is propor- 
tionately less in food value. Some of the northern boroughs, however, 
claim that the senior children can eat even more than 1000 Calories if 
the meal is carefully balanced. 

To Dr. Kerly: The food valuo of the nieals servcd a t  school canteens 
is gencrally checked by calculation from food tables; the basis of calcu- 
lation is the food issued daily and used in cooking. The analytical method 
would give a fairly accurate result, provided the investigator took away 
samples equivalent to the amount eaten by the averagc child. In the 
majority of canteens it is common for the children to have several helpings 
of both courses, and it is doubtful whether the second and third helpings 
are always taken into account when calculating. 

TO Dr. Magee: It is most important to remember that the midday meal 
is the main meal of the day for children, and those responsible for catering 
are aware that in that meal they must provide all the essentid food 
constituents in case the meals supplied in the home are not adequate. 

Dr. M. Pyke replied: 
T o  Professor Marrack: The point about the consumption of small 

breakfasts is one of some interest. It is perfectly true that in many 
cases industrial workers eat little before they leave home in the morning. 
This is often due to the very early hour a t  which it is necesmry for them 
to eat breakfast. People who begin work a t  about 8 o’clock need to  
eat their breakfast a t  7 or earlier. As an extreme case, the men working 
on the “fore-shift” in a Durham coal mine can be cited. This shift 
begins a t  4 a.m., so that it is necessary for the work people to eat breakfast 
a t  about 3 o’clock in the morning. While it is true that many industria,l 
workers eat little a t  breakfast time, some others eat a great deal more 
than they themselves believe. It is not uncommon in making a survey 
to find that a man who says he has no breakfast, when pressed, admits 
grudgingly that he does indeed eat 2 or 3 slices of bread and dripping 
and have a cup of tea. Although this food may provide a substantial 
contribution of nutrients, it is dismissed lightly as not in fact constituting 
a meal, which, to the lay mind, implies something cooked. 

T o  Professor Marrack and Miss Andross: Eating on the night shift is 
another matter of great interest and about which very little definite is 
known. Where a study is made of people such as miners, who work for 
years on a night shift and are completely acclimatized, it, is found almost 
certain that they eat as much a t  night as others eat by day, but people 
who change shift weekly or fortnightly often suffer nutritionally. This 
holds particularly strongly in the case of women. I had the opportunity 
of studying a group of women doing heavy work on the night shift in a 
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railway goods yard. The results of my survey showed that these women 
only ate 2000 Calories, and I am convinced that this amount was less 
than they needed. Night work was harder on these women than it 
would have been on men. They werc mostly strongly built, married 
women of middle age and, besides the arduous labour they did in the 
goods yard, most of them had domestic duties to attend to as well. 
In some cases I found they were so tired a t  the end of their night’s work 
that they went straight to bed without eating. 

The question of acclimatization to night work is interesting. There 
are many suggestive facts in a monograph by Kleitman (1939). For 
example, when he lived an artificial day of 20 hours in the Mammoth 
Caves, Kentucky, he found that, according to his temperature rhythm, 
he never became acclimatized, but that his companion in the experiment 
did. It would seem a promising field for study to test whether there arc 
two classes of people, those who can become acclimatized to  night work 
and those who, no matter how long they try, can never do so. 

The degree or bulkiness of industrial meals, while not of direct nutritional 
significance, is of great importance. It is true that many people doing 
comparatively light and sedentary work refuse to eat an industrial meal 
provided in a canteen because its weight and bulk tend to make them 
uncomfortable and sleepy during their afternoon’s work. Even for 
heavy workers who work on their feet, considerable study is needed as to 
the bulk which is suitable. An experiment was carried out with coal- 
miners who, by the nature of their work, cannot normally eat a hot 
cooked meal in the middlc of their shift. The experiment provided that 
a hot meal of the conventional meat, potatoes, vegetable and pudding 
type, should be taken down the mine in a thermos flask, to be eaten 
underground. The experiment exemplified many of the practical 
difficulties of carrying out such work, and it was, in fact, condemned by 
tbe people responsible for the men before it had started. The conclusion 
is, however, by no means clear. Although it is obvious that miners 
working in a crouched position in a low seam cannot appropriately eat a 
bulky meal, there are very many mines in which the men have full head 
room, and work standing up a t  many hard jobs, and there is no clear 
a priori reason why they should not in these circumstances cat a hot 
dinner. The matter is, however, still badly in need of proper scientific 
study. 

REFERENCE 
Kleitman, N. (1939). Sleep and WakefuZness. Chicago: University Press. 

Dr. A. Lyall replied: I would like to say that I was speaking of hospitals 
as they are a t  the moment and not as they might be in the millennium. 
Much as we should all like to see the best possible diets supplied in hospitals 
we have hospital boards and local authorities to convert. 

I did not advocate that extras should be brought into hospitals by 
patients’ friends. As a matter of fact we stopped that by making the 
donors deliver this food to the sister in charge. Hospitals are committed 
to making the diet adequate without additional food being brought in. 

Things have certainly changed for the better in Peterhead prison since 
the time Professor Marrack referred to, for the one impression I took 
away was of seeing enormous baths full of vegetables. 
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General Discussion 
Sir Joseph Barcroft (Physiological Laboratory, Cambridge) : The point 

which I wish to bring out is very brief; 1 want to take up the parting shot 
with which Professor Mottram left us. His remark, made 40 per cent. 
in joke and 60 per cent. in earnest, left me under the impression that, for 
lack of a calorimeter and someone to work it, there was a hold up of really 
basic information in this country. I am not an authority on the borderline 
between calorimetry and other methods of estimating energy usc of 
foods, but I do think that it is a very serious matter if that 60 per cent. of 
what Professor Mottram said is substantiated and that those who are 
carrying out such wonderful work by other methods are overworked for 
want of the opportunity to apply this method. Therefore, I propose the 
following motion: 

“That the Committee be requested to investigate the alleged 
necessity for the conduct of calorimetric investigations in this 
country and, if satisfied of the necessity, to investigate further the 
possibility of carrying out such research”. 

Even though the calorimeter is a special instrument, I cannot think 
that with the authority of this Society behind it, the Committee could 
not get both the money and tho workers. 

Dr. E.  R. Bransby (Ministry of Health, Whitehall, London, S.W.1): 
It is of interest to mention an original and valuable paper recently 
published, in which an attempt was made to relate calorie intake to 
calorie expenditure (Wiehl, 1944). Diet histories and records of daily 
activity were obtained for about 300 pupils in a private high school 
and for 2000 pupils in a public high school in New York. Calorie ex- 
penditure was calculated for each child from basal energy requirements 
according to age and surface area and from the length of time during the 
day spent on sedentary, light, moderate and severe activity. Adjust- 
ments were made for reduced energy expenditure during sleep, for 
digestive waste and for growth. There was considerable variation in 
calculated energy expenditure; thus for 28 boys aged 16 years the range 
was from 2600 to 3700 Calories daily. There was a wide range also of 
caloric intakes; for 35 boys aged 13 years the range was 1640 to 4895 
Calories daily. Comparison was made for each pupil between calorie 
intake and caIorie expenditure. On the average, the private school boys 
had an intake of 103 per cent. and the girls of 96 per cent. of expenditure. 
The Jewish public school boys had an intake of 82 per cent. and the girls 
of 86 per cent. of their requirements. Nine per cent. of the private 
school boys and 31 per cent. of the Jewish public school boys had an 
intake less than 70 per cent. of their expenditure. Comparison was made 
for the private school boys between the weight status according to the 
Wood Baldwin standard scale and the percentage of calorie expenditure 
represented by caloric consumption. There was no positivc correlation 
between these 2 values; in fact, diets furnishing less than 70 per cent. of 
expenditure were more prevalent among overweight, than underweight, 
pupils, and high calorie diets were more prevalent among underne~ght 
pupils. The author stresses that the magnitude of the difference between 
individual requirements shows clearly that average values for rcquiremcnt 
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are unsuitable for evaluaOion of the adequacy of individual calorie intake. 
This paper supports the opinion already expressed at this meeting that 
bhere is still much work to be done on calorie requirements which should 
not be limited to measurement of basal metabolism, but should include 
a h  a study of the calorie needs for activity and growth. 

REFERENCE 
Wiehl, D. G. (1944). 

Dr. E. M. Widdowson (Department of Medicine, Cambridge): I would 
like to  second Sir Joseph Barcroft’s motion. I do feel that the good old 
fashioned calories are getting overlooked because of the tremendous 
modern enthusiasm for vitamin C. 

Milbank Mem. Fd Quart. 22, 5. 

Dr .  J. Hammond (School of Agriculture, Cambridge): Is it the wish of 
this meeting that, as Chairman, I should ask the Committee of the 
English Group to  deal with the matter raised by Sir Joseph Barcroft? 

(Those present were unanimously in favour of the Committee being so 
asked.) 

Summing up by Professor L. A. Maynard 
Professor L. A. Maynard (School of Nutrition, Cornell Unive rsity, 

Ithaca, N.Y., U.S.A.): I think the Society’s method of conducting the 
programme is an excellent one by which, at the end, a summary is given 
of the ideas presented. I much appreciate having been asked to do this. 

You have been discussing the problem of determining nutritional 
status and requirements, and some differences of opinion have appeared. 
These differences are of a type which can become tiresome when an 
attempt is made to  arrive at a common basis for comparisons between 
different countries. Dr. Platt referred to  the nutritional allowances cited 
a t  the Hot Springs Conference. They afforded an example in which the 
differences had significance particularly in terms of the methods used in 
evaluating food supply, an aspect which is sometimes not remembered. 
For instance, when the study was made last summer for Food Consump- 
tion Levels (Special Joint Committee Set up by the Combined Food Board, 
1944), a difference of about 5 per cent. was found between the results 
for the different countries in arithmetical calculation of calories. 

Another important divergence occurred in connexion with the calcula- 
tion of the vitamin A requirement. The value of 5000 I.U. which the 
U.S.A. takes for the requirement is frequently referred to  as too high, 
but i t  is not always understood how that value was reached. It was 
considered to be made up of 3000 I.U. as carotene and 2000 I.U. as 
vitamin A. There is the further problem of the value of the carotenes 
in terms of vitamin A. I attended a meeting in Sheffield of the team 
conducting a human experiment there on vitamin A. I anticipate that 
valuable results will come out of that  experiment. 

I am impressed by the fact that it is possible to  do a job reasonably 
well by different procedures each of which works out all right for a given 
country, but that, when we try to  put the results together, it becomes 
too difficult because the procedures used were different. It is most im- 
portant that we should try to find common ground though, when serving 
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our own country, we may not feel that there is any special need for this. 
When, however, we are trying to co-operate with other countries we must 
try to resolve these differences which arise from not using the same 
methods of biological estimation and so on. I do not think the differences 
are really as large as we think; they are due more to the way we express 
things. 

To bhe United Kingdom and the U.S.A. will fall the biggest part of the 
t,ask in making a wide assessment of nutritional needs and in allott,ing 
t,he foodst,uffs from many different countries, so that it is vital for us to 
have a common basis according to which foodstuffs can be supplied by 
one country to another. We shall have to make adjustmenh in order 
t,o harmonize the whole. 

One difficulty is that the nutrition expert and the biochemist deal with 
the same data but they speak in different languages. We can make 
things very much more satisfactory if we get together and become quite 
sure that we are talking about the same things so that, for instance, 
Leasc Lcnd food does not appear to change in value as it crosses the 
ocean; we have here a real reason for trying to resolve these differences. 
Prohably the most fundamental reason for such differences is a lack of 
scientific knowledge, and what) we need is more physiological experiments 
to bring the facts to light. I am convinced t)hat some of the problems 
can be solved only in this way. 
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