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PREFACE 

In the majority of the dietetic surveys carried out from time to time the family 
has been the unit of investigation and, consequently, measurements have been 
made of the food eaten by parents and children together. The method is useful 
for some purposes and, by making certain asswnptions, it is possible to get 
some idea of the food eaten by the children. The method does not, however, 
give any picture of what an individual child eats and does not show the 
variations between one child and another. Hence it does not provide the 
information by which it is possible to correlate intake of food with the physical 
state of the children in relation to age, sex and other factors. Information on· 
these points is obviously desirable, and when, in 1936, Dr. Widdowson proposed 
to investigate the diets of individual children, the Council welcomed her 
suggestion. The intention was to obtain an exact knowledge of what food, in 
kind and quantity, was actually consumed by each child in selected groups. 
The method employed was to weigh the food eaten over a period of one week by 
each child studied. At the same time the heights and weights of the children 
were measured, and frequently also the blood and teeth were examined. To 
collect these data from over 1,000 children was a formidable task, but it was 
completed in 1939, a few weeks before the war broke out. The translation of the 
individual diets into terms of proteins, fats, minerals and vitamins, and the 
subsequent analysis of the records, would inevitably have taken a very long 
time, but the exigencies of war have further and very greatly delayed the 
preparation and publication of the results which are here presented. . 

The children whose diets were studied by Dr. Widdowson were healthy, and 
most of them were living at home. At least 20 boys and 20 girls were inves
tigated at every year of age from 1 to 18. The records, therefore, cover the 
whole range of childhood, and many curves have been constructed showing the 
effects of age on food habits and dietary intakes. The children came from 
" middle class " homes, and it is satisfactory to find that their heights and 
weights were fully up to American standards. Nevertheless, when the children 
were graded according to the economic circumstances of their parents, there 
was an unmistakable tendency for the less fortunate financially to be slightly 
smaller and lighter than the others. 

In most dietary surveys the data are presented only in chemical phraseology 
or in terms of "proximate principles", but in this report the actual foods 
eaten by the children are recorded in some detail, and many people, particularly 
those actively concerned with the feeding of children, are likely to find this 
section of special value. It includes some surprising findings. Who, for 
instance, would have predicted that the consumption of white bread rose 
steadily with age, while that of brown bread was the same at all ages studied ? 
And who would have been prepared for the discovery that clear differences 
existed between the food consumption of the two sexes as early as the ages of 6 
7, or8? ' 

Among the most striking points revealed by this investigation were the wide 
individual variations in calorie intake which were compatible with good health 
and average physical development. In each age group studied there was 
always one child who ate twice as much as another, and similar differences were 
fo~d ~hen children of the s_ame _height, weight or surface. area were compared. 
Vanatwns of the same relative siZe have been encountered by Dr. Widdowson 
in adults, and it is evident that they constitute a warning against legislating for 
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individuals from a knowledge only of the average. These differences, no doubt, 
will help to explain why one person keeps fit and puts on weight while another 
loses weight when issued with the same rations. 

It is recognized in the report that the information obtained is not that relating 
to "requirement" but essentially that of dietary habit. Even after surveying 
the literature with great care the author has to conclude again and again that 
no firm figure can be given even for the average person's" requirement" of iron 
or calcium, or even protein, much less for an individual's requirement, and the 
variations revealed in the report further emphasize this point. Nevertheless, 
we are very much better informed about dietary matters than we were at the 
close of the war of 1914-1918, and our knowledge of the value of particular items 
of diet has lately been turned to good account by such measures as the provision 
of cheap milk for children and all the recent extensions of that scheme. 

A few children living in " homes " or at residential public schools, some 
children with parents out of work, and a few diabetics and vegetarians were 
included within the scope of Dr. Widdowson's studies, and the relevant data, 
plotted against the general background of the main investigation, are of interest 
for comparison. 

In conclusion, it is pertinent to point out that much of the work reported here 
was made possible only by the series of analytical investigations into the 
chemical composition of foods which had been carried out by Dr. McCance and 
Dr. Widdowson, with support from the Council, since 1925 (see Report No. 235 
hi this Series, second edition, 1946). Dr. Widdowson had herself taken a 
prominent part in the latter phase of this work, and it is satisfactory that she 
should have been able to apply its results in studying the present problem. 

MEDICAL RESEARCH COUNCIL, 

38 Old Queen Street, 
Westminster, S.W.l. 

12th February, 1947. 
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"And they shall eat bread by'weight, and with care; and they 
shall drink water by measure and with astonishment," 

CONTENTS 

CHAPTER 1 

INTRODUCTION •• 

Dietary requirements 
Food intakes : their measurement and significance 
Previous dietary surveys on individual children · 

CHAPTER 2 

DESCRIPTION OF THE PRESENT INVESTIGATION 

The subjects 
Numbers of children and methods of approach .. 
Heights and weights • • • • • . . . 
Haemoglobin levels •• 
Incidence of dental caries 
General health 

Collection of the food records 
Calculation of the results 

CHAPTER 3 

THE CHILDREN'S FOOD 
·~ 

(74988) 

Cereal foods 
Bread 
Porridge and proprietary cereals 
Biscuits and cakes . . . • 
Total cereals 

Dairy products 
Milk .. 
Condensed milk 
Cream 
Butter 
Cheese 
Eggs •• 

Flesh foods 
Meat •• 
Bacon 
Fish .. 
Pastes and extracts 

Fruit 
Raw fruit 
Cooked fruit •• 
Tinned fruit •. 
Nuts •• 

-Ezekiel 4. 16. 

.. 

PAGE 

1 
1 
2 
5 

7 
7 
7 
9 

16 
17 
19 
19 
21 

22 
23 
23 
27 
28 
30 
31 
31 
35 
35 
36 
37 
38 
38 
38 
41 
41 
42 
43 
44 
46 
47 
47 

A3 



Vegetables 
Potatoes 
Green vegetables 
Root vegetables 
Legnmes 

vi 

CONTENTS-con/d. 

Miscellaneous cooked vegetables 
Raw vegetables 

Sugar, preserves and sweets 
Sugar 
Preserves 
Sweets and chocolate 
Ice cream 

Beverages •• 
Alcoholic drinks 
Tea and coffee 
" Bedtime " drinks .. 
" Soft " drinks 

Vitamin and mineral concentrates 

CHAPTER 4 
CoNTRIBUTION OF VARIOUS FOODS TO THE TOTAL CALORIE INTAKE, 

THE CONSUMPTION OF FOODS IN TERMS OF MAN-VALUES 
Proportion of the total calories derived from various foods 
F90<1 intakes in terms of man-values •. 

CHAPTER 5 
CALORIE INTAKES AND CALORIE REQUIREMENTS 

Historical •• 
Variation in calorie intake with age and sex •. 
Man-value scales .• 
Individual variations in calorie intakes 
Daily and weekly variations in calorie intakes in the same individual 
Variation in calorie intake with body weight 
Calorie intakes per kilogram of body weight in relation to age 
Variation in calorie intake with height 
Calorie intakes per inch of height in relation to age .• 
Variation in calorie intake with surface area •• 
Possible explanations of individual variations 

CiiAPTER 6 
- ,. PROTEIN, FAT AND CARBOHYDRATE •• 

Protein requirements 
Protein intakes in relation to age 
Protein intakes per kilogram of body weight in relation to age 
Percentage of calories derived from protein 
Animal protein intakes •• 
Fat and carbohydrate intakes •• 

CHAPTER 7 
CALCIUM REQUIREMENTS, CALCIUM ALLOWANCES AND CALCIUM INTAKES 

Calcium requirements 
Determination by means of skeletal growth rates 
Determination by means of balance experiments 
Vitamin D and seasonal effects 
Chemistry of calcium absorption •• 
Practical applications and other considerations 

Calcium allowances 
Calcinm intakes •• 
Calcinm intakes and the incidence of dental caries 

CHAPTER 8 
PHOSPHORUS 

Phosphorus intakes 

-CHAPTER 9 
IRON 

Iron requirements 
Iron allowances and iron intakes 
Iron intakes and haemoglobin levels 

PAGE 

47 
48 
49 
50 
51 
51 
52 
52 
52 
54 
55 
56 
56 
56 
56 
57 
57 
58 

AND 
59 
59 
61 

64 
64 
66 
67 
69 
70 
74 
75 
77 
78 
79 
81 

83 
83 
84 
86 
87 
88 
91 

96 
96 
96 
96 
97 
98 

100 
102 
103 
108 

108 
110 

112 
112 
115 
118 



CHAPTER 10 
VITAMINS 

Vitamin requirements 
Vitamin intakes •• 

Aneurin 
Ascorbic acid 
Vitamin A 

vii 

CONTENTS-contd. 

Carotene intakes 
.,. 

CHAPTER 11 

Intakes of preformed vitamin A 
Total vitamin A intakes 

Vitamin D 
Vitamin supplements and vitamin intakes 

EFFECT OP' LOCALITY UPON THE TYPE AND VARIETY OP' FOODSTUFFS 

PAGE 

119 
119 
121 
122 
124 
127 
128 
128 
131 
132 
134 

CONSUMED, AND UPON THE CHEMICAL COMPOSITION OF THE DIET 135 
Comparison of the consumption of milk, fruit and green vegetables in 

different parts of the country, and of the intakes of calcium and 
ascorbic acid 135 

Effect of various factors on variety in the diet 138 
Comparison of the diets of girls attending secondary schools in London 

and Preston, Lanes · 139 
Comparison of the diets of boys attending secondary schools in London 

and Dudley, Worcs • • • • • • • • • • . . . . .141 
Study of the diets of 23 rural Cambridgeshire children 142 

CHAPTER 12 
BOARDING SCHOOL DIETS 143 

Comparison of the diets of children at eight different boarding schools 
with each other and with those of children of similar ages living at home 144 

Comparison of the diets of public schoolboys at home and at school 151 

CHAPTER 13 
SCHOOL MEALS.. 153 

Day nursery school meals 153 
Diets of eight children having dinner at a charitable canteen 156 
Contribution of school dinners to the diets of eight children attending 

Cambridgeshire Village Colleges 158 

CHAPTER 14 
TwiNs • • 159 

CHAPTER 15 
NUTRITIVE VALUE OF VEGETARIAN DIETS 161 

CHAPTER 16 
COMPARISON OF THE NUTRITIVE VALUE OF THE DIETS OF THIRTEEN DIABETIC 

CHILDREN WITH THOSE OF HEALTHY CHILDREN OF THE SAME AGES 163 

CHAPTER 17 
COMPARISON OF THE DIETS OF 38 CHILDREN OF UNEMPLOYim FATHERS WITH 

THE DIETS OF MIDDLE-CLASS CHILDREN 166 

SUMMARY 177 

AcKNOWLEDGEMENTs 179 

REFERENCES 179 

(74968) A.& 


