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1. The contribution of school milk to the nutrition of 396 Kent primary schoolchildren
aged 8~11 years was assessed using information collected in a survey which included a weighed-
diet record, a socio-economic questionnaire and a medical examination.

2. Over half the children (59 % for boys, 54 % for girls) drank school milk every school day
of the diet-record week.

3. Children who drank school milk every school day, when compared with those not
drinking it, had a significantly higher mean daily intake of liquid milk, a higher total daily
intake of several important nutrients including animal protein, calcium, thiamin and riboflavin,
and a diet richer in Ca and riboflavin (boys) and animal protein and Ca (girls). They were
also less likely to have intakes of Ca and riboflavin below the recommended daily intakes for
these nutrients (Department of Health and Social Security, 1969).

4. The increased nutritional intake associated with school milk consumption was not
related to any differences in height, weight, arm circumference or skinfold thickness.

5. There was no evidence that school milk consumption was associated with obesity (as
assessed clinically).

The provision of free school milk has formed an important part of this country’s
food policy for many years. In 1946, as part of the ‘Beveridge’ family support arrange-
ments, 190 ml (one-third pint) milk/d was made available, free, to all children attending
school. In the autumn of 1968 the Government discontinued the supply of free milk
to pupils in secondary schools. The 1971 Education (Milk) Act (Great Britain: Parlia-
ment, 1971) further reduced the provision of free school milk by limiting the supply
to children up to the end of the summer term after their seventh birthday. Older
children with a certified medical need would still continue to receive free milk.

There has been much debate over the implications of these changes in policy for
the health and nutrition of schoolchildren. A major problem has been that there is
very little objective evidence, currently relevant, with which to assess the role of
school milk in the nutrition of schoolchildren. Some previous evidence has been
provided by studies on the influence of supplementary feeding with milk on the
growth of children. A marked gain in height and weight, and improvement in physical
condition was found when children were given 568 ml (1 pint) milk/d for a period
of 7 months (Corry-Mann, 1926). In a similar study (Leighton & Clark, 1929) the
growth rates of boys in an institution were found to increase when they were given
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568 m] milk/d for periods of between 1 and 3 years. The increase in growth was
greater for height than for weight for 6-year-old children and greater for weight than
for height for 13-year-old children. The Milk Nutrition Committee (1939) found that
supplementing the diet of children with 379 ml (two-thirds pint) milk/d for a period
of 1 year resulted in a small but significant improvement in their rate of increase in
height.

These studies were carried out many years ago when diet and socio-economic
conditions in this country were very different from today. Data from a study in Kent
during 196970 provided the opportunity to study the contribution of school milk
to the nutrition of primary schoolchildren.

During the study period, from September 1968 to January 1970, free school milk
was available to all primary schoolchildren. It had ceased to be available to secondary
schoolchildren after the end of the summer term in 1968 under the Public Expenditure
and Receipts Act, 1968 (Great Britain: Parliament, 1969).

METHODS

The study was designed to examine the dietary intake of schoolchildren, to study
its relationship to health and socio-economic factors and to explore the extent and
nature of poor nutrition.

The information obtained for each child who took part in the study was as follows:
(1) a socio-economic questionnaire, which included questions on family structure,
father’s occupation and mother’s work status, was completed under the supervision
of a fieldworker; (2) a 1-week weighed-diet record was made under the supervision of
a fieldworker (3) a medical examination was made by one of two medical officers
within 3 months of the completion of the weighed-diet record. The examination
included a clinical assessment of the nutritional status of the child and measurement
of height, weight, arm circumference and triceps and subscapular skinfold thicknesses.

The administration of the questionnaire and supervision of the weighed-diet record
was done by health visitors, district nurses and midwives from the former Kent
County Council Health Department. Fieldwork organization and the maintenance of
the standard of diet recording were undertdken by two dietitians,

The sample, which included children living in four areas of Kent and attending
local authority schools, was stratified on the basis of age, weight, sex, social class
(using the Classification of Occupations 1970 (Office of Population Censuses and
Surveys, 1970)) and family size. Relatively more children from larger families, father-
less families and lower social classes were selected as they were considered to be those
most at risk from poor nutrition. The total sample included children of both primary
and secondary school age-groups. The study was satisfactorily completed by 396
primary schoolchildren between the ages of 8 and 11 years, providing diet records
made both during the school term and holidays.
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Drietary information collected in the study

Information about the child’s intake of school milk and the type of lunch eaten
during the school term was collected in a socio-economic questionnaire. Parents were
asked to categorize the child’s usual intake of school milk as being: (a) every day,
(b) most days, (c) occasionally, (d) never.

The information provided by parents about the intake of school milk will be referred
to as ‘reported intake’. The weighed-diet record contained information about school
milk actually drunk by children during the week of diet recording. This is referred toas
‘actual intake’ of school milk expressed as number of d on which school milk was drunk.

A 1-week weighed-diet record was made using a cumulative method of weighing.
All food and drink consumed by the child during the week of the diet record was
weighed on a modified set of letter-balance scales and recorded in a diet-record book.
The weight of food was recorded to the nearest o-25 oz (7°1 g), taking the lower value
on the scale. A detailed description and the cumulative weight of the food items served
was recorded, together with the day and time of serving and information about left-
overs (Topp, Cook & Elliott, 1972). A fieldworker demonstrated the method of
recording and supervised the record, making a minimum of three visits in the survey
week.

A food code was allocated to each food item eaten (including cooked and made-up
dishes) and the energy value and nutrient content was calculated. Food codes and
nutrient conversion values were supplied by the Ministry of Health (Department of
Health and Social Security: DHSS). Allowance for leftovers was made when calcu-
lating the amount of food eaten.

RESULTS
School milk consumption

The relationship between reported and actual intake of school milk was studied
using data obtained from 312 children during the school term. The frequency of
school milk intake (actual intake) during the diet-record week was compared with the
parents’ assessment (reported intake) (Table 1). All children reported by parents as
never taking school milk had taken no milk during the study week, and most of the
children reported as having school milk every day had recorded drinking milk every
day at school. Any discrepancies between reported and actual intake may have been
in part the result of children having been absent from school for all or part of the
survey week and in part to the parents’ assessment being an over-estimate. In general
the parents’ report gave a good indication of actual intake of school milk.

For the boys 859%, were reported to drink school milk every day compared with
73 % for the girls, and 189, of the girls were reported never to drink school milk
compared with 6 %, for the boys (Table 2). Similarly, 599, of the boys studied during
the school term actually drank school milk on each of the 5 d of the diet-record week,
compared with 54 9%, for girls (Table 2). Nearly 259, of the girls drank no school
milk in the diet-record week compared with 14 %, for the boys.

The relationship between both actual and reported intake of school milk and mean

4 NUT 34
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Table 1. Comparison between parents’ assessment of usual school milk intake (reported
intake) and the frequency of school milk intake during the diet-record week (actual intake)
for 312 children aged 8—11 years studied during the school term

No. of d of diet record on Actual intake
which school milk was ~ A
drunk* ... o I 2 3 4 5 Total

Reported intake

Never 40 o o o o 40
Occasionally 5 4 I 1 o 2 13
Most days I I [ 3 o 6 11
Every day 12 1 5 22 39 169 248
Total 58 6 6 26 39 177 312

* For all children the week of the diet record included 5 school days on which 190 ml school milk/
child per d was provided.

Table 2. Parents’ assessment of usual school milk intake during the diet-record week
(reported intake) and the frequency of school milk intake (actual intake) during the diet-
record week for 312 schoolchildren aged 811 years studied during the school term

(Results expressed as a percentage of the total are given in parentheses)

Reported intake Actual intake
Most days o -2 3~4 5 Total
orocca- Every (no. of d of diet record on which
Never sionally day Total school milk was drunk*)

Boys 13 10 136 159 23 4 38 94 159
®) (6) (86) (100) (14) (3) (24) (59) (100)

Girls 27 1 112 153 35 8 27 83 153
(18) (9) 73 (100) (23) (s) (18) (54) (100)

Total 40 248 312 58 12 65 177 312

24
(13) ® (79) (100) (19) @ (21) (s7) (100)

* For all children, the week of the diet record included 5 school days on which 190 ml school milk/
child per d was provided.

daily intake of liquid milk (the amount of liquid whole milk drunk as such or in
tea, coffee or other drinks, excluding milk used in cooking or composite dishes) was
explored. If children who did not take school milk were found to drink less milk at
home this would suggest they disliked milk in general. Children taking school milk
5 d/week had a highly significantly greater daily intake of liquid milk than those who
drank no milk at school (Table 3). The differences in total intake of liquid milk between
those who took no milk and those who took milk at school 5 d/week could be almost
completely accounted for by the difference in consumption at school; consumption
of liquid milk at home was the same for both groups of children. However, children
who drank school milk had a mean daily intake of liquid milk of nearly 500 ml whereas
children who did not take school milk drank about 300 ml daily. School milk repre-
sented one-third of the liquid milk intake of children who drank it. These differences
in liquid whole milk intake accounted for differences in total milk intake from all
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Table 3. Comparison between mean daily intake of liquid whole milk (ml) and frequency
of school milk intake during diet-record week for 312 schoolchildren aged 8-11 years
studied during the school term

Statistical significance
of difference between

No. of d of diet record ‘Whole milk intake ‘o’ and ‘5’ groups
on which school milk — —A -~ ——
was drunkt ... ... .. ) 1—4% 5 Total A B
Boys
Mean 320 445 491
SD 125 147 137 o NS
No. 23 42 94 159

Girls
Mean 266 375 441
SD 118 129 113 il NS
No. 35 35 83 153

Total no. of children 58 77 177 312

A, the difference between the intake in ‘q’ and ‘5’ groups; B, the difference found in intake between
‘o’ and ‘5’ groups compared with the theoretical difference due to the intake of 190 ml school milk/d
for 5 dfweek; NS, not significant.

*** P < 000I.

+ For all children, the week of the diet record included 5 school days on which 190 ml school milk/
child per d was provided.

1 Mean no. of intakes, approximately 3.

sources (including milk used in cooking, in manufactured foods and processed milk)
between children who drank school milk and those who did not drink it.

Socio-economic factors

No differences in school milk intake were found between social classes or family-
size groups, or groups based on the mother’s working status. There were no differ-
ences in school milk intake between children living in the four areas of Kent
included in the study.

Nutritional status

In the medical examination the child’s nutritional status was assessed subjectively
by the medical officer using predetermined criteria (including the amount of sub-
cutaneous fatty tissue, muscle bulk and the general condition of skin and hair).
Children were assessed as obese, or of good, fair or poor nutritional status. No children
were considered to be of poor nutritional status. No association was found between
clinical assessment and either reported or actual intake of school milk. In particular,
children who drank school milk were no more likely to be assessed as obese than those
who did not. There were no children in the study who showed clinical signs of vitamin
deficiency.

Multiple covariance analysis was used to compare height, weight, arm circum-
ference, and triceps and subscapular skinfold thicknesses for groups of children
drinking different amounts of school milk. The covariates in the analyses were age,
sex, social class and number of siblings (height was included as a covariate in the

4-2
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Table 4. Comparison of nutrient intake and frequency of school milk intake during diet-
record week for 312 schoolchildren aged 8-11 years studied during the school term

Statistical
significance of
Nutrient intake difference between
~ — ‘o’ and ‘g’
No. of d of diet record Boys Girls intake groups
on which school milk , A — A s A -
was drunkt ... ... ... o -4 5 1) 14 5 Boys Girls
Nutrient
Energy: kcal 2135 2267 2325 1846 1902 2128
MmJ 893 948 973 772 796 8go * b
Animal protein (g) 362 437 42°8 32°'5 364 40°6 ek il
Total protein (g) 57°'5 665 665 5I°§ 547 61-1 *# ok
Fat (g) 871 953 958 79'0 810 go-o * e
Carbohydrate (g) 297 303 317 243 253 285 — x
Calcium (mg) 812 1042 1083 746 873 988 bkl bl
Iron (mg) 1061 11'24 1134 9'59 9°04 10°40 — —
Retinol (mg) 085 098 1-01 1-02 094 095 — —
Thiamin (mg) 0'93 111 111 .0'79 o'go 098 *E ek
Riboflavin (mg) 1°34 163 172 124 1°47 1°55 ke had
Nicotinic acid (mg) 112 12°4 120 9°35 100 10°3 — —-
Ascorbic acid (mg) 470 609 459 39°1 41°3 49°2 — *
Cholecalciferol (xg) 175 298 274 1-92 233 307 —_ —
Pyridoxine (mg) 1'09 1°22 119 0'94 0'04 114 - bl
No. of children 23 42 94 35 35 83

* P < o005, ¥ P < o01, ¥* P < o001,
+ For all children, the week of the diet record included 5 school days on which 190 ml school milk/
child per d was provided.

analysis of weight). No association was found between either reported or actual school
milk intake and any of the variables.

Nutrient intake

The average daily nutrient intake of the children drinking different amounts of
school milk during the diet-record week was compared (Table 4). For children of
both sexes, intake of nearly all nutrients was higher for those children drinking school
milk every day (five intakes) than for those not drinking it at all (no intakes), and the
differences were more often statistically significant for the girls than for the boys.
The important nutrients supplied by milk are animal protein, Ca and riboflavin,
and there were highly significant differences between boys and girls for the intake of
these nutrients.

School milk (190 ml) supplies: o-544 M] (130 kcal) energy, 6 g protein, 230 mg Ca
and o-25 mg riboflavin. The differences in nutrient intake between children in the
‘0’ (school milk never drunk) and ‘5’ (school milk drunk on 5 school days) intake
groups were compared with the theoretical increase in intake of nutrients which would
result from drinking 190 ml milk on each school day (Table 5). For nearly all nutrients
the values obtained for these differences were greater than the theoretical values for
these differences. However, there was large variation between individuals for the
intake of nutrients, therefore, few of the differences between the values obtained and
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Table 5. Actual and theoretical differences in average daily nutrient intake during the
diet-vecord week between ‘0’ and ‘5’ school milk intake groupst for 312 schoolchildren
aged 8-11 years studied during the school term

Statistical significance of
difference between actual

Actual difference and theoretical values
( A N Theoretical / A —

Nutrient Boys Girls differencet Boys Girls
Energy: kcal 190 282 90’5 — *
M]J 079 118 038 — *
Animal protein (g) 6:56 816 429 — —
Total protein (g) 9'03 9'57 4'29 — *
Fat (g) 8-63 110 524 — —
Carbohydrate (g) 19:8 382 67 — —
Calcium (mg) 271 245 162 * —
Iron (mg) 073 o-81 o'10 — —
Retinol (mg) o016 — 006 005 — —
Thiamin (mg) o018 o'19 005 — *
Riboflavin (mg) 038 030 o018 — —
Nicotinic acid (mg) 075 09I o'10 — —
Ascorbic acid (mg) —1°09 102 1°43 — —_
Cholecalciferol (pg) 0'g9 115 004 — —
Pyridoxine (mg) 009 021 005 — bl

* P < o005, ™ P < oor.
+ ‘o’ group never took school milk; *5° group took school milk every school day.
1 Accounted for by 190 ml school milkfchild per d for 5 d, averaged over 7d.

Table 6. Comparison of nutrient intake(/4-184 MY (1000 kcal)) and frequency of school
milk intake during the diet-record week for 312 schoolchildren aged 8—11 years studied
during the school term

Statistical
significance of
Nutrient intake difference between
, A — ‘o’ and ‘s’
No. of d of diet-record Boys Girls intake groups
on which school milk ’ A N A — - A \
was drunkt e . © -4 5 o 14 5 Boys Girls
Nutrient
Animal protein (g) 172 193 185 17°3 192 19°2 —_— *
Total protein (g) 271 29°4 28 2777 289 288 * —
Fat (g) 408 41'9 411 425 424 4273 — —
Carbohydrate (g) 139 134 136 134 133 134 — —
Calcium (mg) 385 458 468 400 461 467 bl hukid
Iron (mg) 500 5-0T 487 519 479 488 — —
Retinol {mg) 0°40 0°43 043 0'54 o051 0'45 — —
Thiamin (mg) 043 0°49 048 0'43 047 046 * —
Riboflavin (mg) 063 072 074 067 077 073 b —
Nicotinic acid (mg) 520 547 516 511 527 484 — —
Ascorbice acid (mg) 22°9 270 19°7 21'0 216 232 —_— —
Cholecalciferol (ug) o083 125 1-16 1°04 121 1°45 — —
Pyridoxine (mg) 052 055 o'5I1 051 055 054 — —
No. of children 23 42 94 35 35 83

* P < o005, ¥ P < oo01, ¥* P < ooo1. )
+ For all children, the week of the diet-record included 5 school days on which 190 m} school milk/
child per d was provided.
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theoretical values were statistically significant. The differences obtained were large,
and nutrient intake was consistently greater for children drinking school milk every
day. However, only for pyridoxine intake for girls was there a much larger difference
between the ‘o’ and ‘5’ intake groups than would be accounted for by drinking school
milk.

For children of both sexes there was a significant difference in energy intake between
the ‘o’ and ‘s’ intake groups. To study the influence of school milk intake on the
quality of the diet it was necessary to examine the nutrient intakes on an energy intake
basis (/4184 MJ (1000 kcal)) for the different milk-intake groups. Mean daily nutrient
intakes/4 184 M]J (1ooo kcal) were compared for the ‘o’ and ‘5’ intake groups. In
general, the differences were not statistically significant (Table 6). However there
were highly significant differences, on an energy intake basis, between the groups
drinking school milk for Ca and riboflavin intake for boys, and for Ca intake for girls.

DHSS recommended intakes of nutrients

The intake of calcium and riboflavin for the children in the study was compared
with the recommended levels of daily intake (Department of Health and Social
Security, 1969). Children were divided into groups according to whether their intakes of
calcium and riboflavin were above or below the recommended levels for their age and
sex. The intake of one or both nutrients was below these levels for 28 %, of the children
(Table 7). A significantly greater number of children studied during school holidays
(49%) had intakes below the recommended levels for one or both nutrients com-
pared with those studied during school term (22 9%,). Children from larger families
were significantly more likely to have intakes below these levels. Twice as many
children from social classes 1115, IV and V had intakes below recommended levels
for one or both nutrients, than those from social classes I II, and 1ll«, but this
difference was not statistically significant. Also fewer children from fatherless families
had intakes below the recommended levels, but this difference was not statistically
significant. Children who drank no school milk were significantly more likely to
have intakes below the recommended levels for Ca and riboflavin than children who
drank school milk every day (Table 8).

The height of the children in the groups with intakes of Ca and riboflavin above
or below the DHSS recommended levels was compared, using multiple covariance
analysis, and using age, sex, social class and number of siblings as covariates.
Significant differences in adjusted height were found; children with intakes above the
recommended levels for both Ca and riboflavin were on average 0-038 m taller than
children whose intakes for both nutrients were below the recommended levels (P <
o-o1). Children whose intake of only one nutrient was below recommended levels
had adjusted heights between those of the other two groups (intakes of both Ca and
riboflavin above or below recommended levels). As children drinking schoo! milk
were more likely to have intakes of Ca and riboflavin above the recommended levels
(Table 8) the analysis was repeated using school milk as an added covariate. The
differences in height were of the same order and of the same statistical significance.
However, as the intake of Ca and riboflavin is correlated with total intake of food
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Table 8. Comparison between number of schoolchildren studied during the school term
whose intakes of Ca and riboflavin were below Department of Health and Social Security
(1969) recommendations, and school milk intake during the diet-record week

(Results expressed as a percentage of the total are given in parentheses)

No. of d of diet-record week School milk intake
when school milk was ( A
drunk*... ... ... .. .. o 14 5 Total

Intake level relative to
recommended level

Both above 27 59 157 243
(47) 77 (89) (78)

Ca or riboflavin below 14 12 13 39
(24) (16) )] (13)

Both below 17 6 7 30
(20) (®) 4 (10)

Total 58 77 177 312
(100) (xo1) (100) (101)

X3502, P < ool

* For all children, the week of the diet record included 5 school days on which 190 ml school milk{
child per d was provided.

the previous analysis was repeated using energy intake as another covariate. The
difference in adjusted height between children with intakes of both nutrients above
recommended levels and those with intakes below these levels was o-or3 m, and was
not statistically significant. A similar analysis of weight (with height as an additional
covariate) showed no significant difference between the intake groups. Clinically
assessed nutritional status did not differ between the groups with intakes of Ca and
riboflavin above or below recommended levels.

DISCUSSION

The value obtained for boys and girls reported by their parents to drink school
milk every day (79 %) was lower than that of 93 %, reported for school milk intake in
1960, for primary schoolchildren (National Dairy Council, 1961) and that of 929,
for Kent primary, special and nursery schoolchildren reported as receiving school
milk in 1969 (Department of Education and Science, 1970). Of the total, 579 of the
children actually drank school milk every day and 849, drank it on most days of the
diet-record week. These values for actual intake were also lower than those mentioned
previously, and this may be because the earlier estimates did not allow for wastage
of milk not actually drunk.

It has been shown that the way school milk is served can influence uptake (National
Dairy Council, 1961). Unfortunately no information was available on why children
in the study chose not to drink school milk. They may have disliked milk in general,
disliked it as served at school, or eaten sweets or snacks instead (some schools in the
study had tuckshops). Children in the study who drank school milk were not found
to drink more milk at home or elsewhere, perhaps indicating that children failed to
drink milk at school for reasons other than a general dislike of milk.

ssa.d Anssaniun abpriquie) Aq auljuo paysiiqnd 821000545 L L£000S/ZL0L 0L/BIo 10p//:sdny


https://doi.org/10.1017/S0007114575000128

Vol. 34 School milk and nutrition of schoolchildren 101

Children who drank school milk every day had a mean total daily intake of liquid
milk of nearly 500 ml compared with a mean daily intake of about 300 ml for children
not drinking school milk. The higher liquid milk intake for children drinking school
milk was accounted for solely by their consumption of school milk. For children who
drank it, school milk made up about one-third of their total liquid milk intake and
formed a sizeable supplement to their diet. Similar results, showing that the con-
sumption of school milk was not associated with a higher intake of milk from other
sources, have been found in a recent study of primary schoolchildren made by the
DHSS (personal communication). There was no indication of selectivity in school
milk consumption: there were no differences in consumption on the basis of social
class, family size or mother’s work status.

Milk is an almost complete food, containing a variety of essential nutrients. In
particular it is the most important single contributor of Ca and riboflavin to the British
diet (National Food Survey Committee, 1973). It thus forms a valuable and important
source of some nutrients required for the growth of children. The drinking of school
milk was associated with a statistically significant higher total intake of energy and
many nutrients and with a higher intake (/4-184 MJ (1000 kcal)) of animal protein and
Ca for girls and of Ca and riboflavin for boys. This difference in the quality of the diet
indicated a difference in the pattern of foods eaten, of which milk may not be the only
food involved. Children reported to drink school milk every day were also found to
be more likely to eat school meals (Cook, Altman, Jacoby, Holland & Elliott, 1975).
The school meal may be a source of variation in average daily nutrient intake, in addi-
tion to the consumption of school milk.

Although children who drank school milk had a significantly higher intake of
energy (about 1-0o04 MJ (240 kcal)), Ca (about 260 mg) and animal protein (about
~ g), there was no association between height, weight, arm circumference or skinfold
thickness, and the drinking of school milk. The following points need to be considered
in interpretation of this lack of association. Children’s dietary habits change as they
grow older, and height and weight at the time of study will depend in part on the
children’s past environment, in which dietary intake is one factor. The children’s
present dietary intake may be a less important factor than the cumulative influence of
their past dietary intake for children of this age. Alternatively, it may be that the extra
energy intake of children drinking school milk was utilized through their having a
higher resting metabolic rate or increased energy expenditure in physical activity
than those children not drinking school milk. There was no evidence to support the
opinion that obesity in schoolchildren was related to the consumption of school milk.
Children drinking school milk were no more likely to be assessed as obese than those
who did not.

The mean daily intake of Ca and animal protein for children in this study was above
the DHSS recommended levels for these nutrients (Cook, Altman, Moore, Topp,
Holland & Elliott, 1973). The lack of association between school milk intake and body
size may reflect a lack of influence on growth of increased intake of these nutrients
above an optimum level, for this age group. In addition, it is not known whether
increased height is related to better health in children. Unfortunately no data were

ssa.d Anssaniun abpriquie) Aq auljuo paysiiqnd 821000545 L L£000S/ZL0L 0L/BIo 10p//:sdny


https://doi.org/10.1017/S0007114575000128

102 JupitH COOK AND OTHERS 1975

available to compare the incidence of disease among children in the study with their
school milk consumption.

In the absence of differences in height, weight and nutritional status, and the lack
of information on health status relative to school milk consumption, it is difficult to
assess the importance of the variations found in nutrient intake. It may be helpful to
relate the quality of the diet of children studied to the DHSS recommended levels of
nutrient intake. The intakes for one-quarter of the children were below the DHSS
recommended levels for Ca or riboflavin or both. More children from larger families
and lower social classes had intakes below the DHSS recommended levels, in accor-
dance with their previously reported lower intake of nutrients (Cook et al. 19773). Twice
as many children were found to have intakes below these levels during school holidays
than in school term, indicating a difference in food habits in which the consumption
of school milk and meals during the school term was likely to be an important factor.
The children’s intakes were less likely to be below the DHSS recommended levels
for Ca and riboflavin if they drank school milk.

Children with lower than recommended intakes of Ca and riboflavin were shorter.
It may be that children who are shorter, within a group of the same age and sex, have
lower requirements for energy and all nutrients than children who are taller. In this
study differences in height between those with intakes above and below the DHSS
recommended levels for Ca and riboflavin were not statistically significant when total
energy intake was allowed for. It seems likely that the association between the children’s
level of intake for Ca and riboflavin and their height is a reflexion of their lower food
requirements at the time of the study. Whether the lower stature at this time, for
children who had Ca and riboflavin intake below DHSS recommended levels, was a
result of a retardation of growth associated with a previous lower nutrient intake,
could not be assessed from this study. However the nutritional status of children who
had intakes of Ca and riboflavin below the DHSS recommended levels was no worse
than that of children with intakes above these levels.

It should be stressed that the study was carried out in an area of Britain where
consumption of protein-rich foods, including liquid milk, and of important nutrients
supplied by milk (riboflavin and animal protein) were above the national average
(National Food Survey Committee, 1g73). However, the study sample contained pro-
portionally more children from groups considered to be at risk from poor nutrition.
In addition, food prices and economic conditions have changed considerably since the
information was collected.

Conclusions

School milk made an important contribution to the nutritional intake of primary
schoolchildren in this study. For children who drank it school milk amounted to one-
third of their total liquid milk intake. School milk consumption was associated with
an improvement in the quality of the diet, in particular for the nutrients Ca and
riboflavin which are important in growth. A large number of children in the study
had intakes below the DHSS recommended levels for Ca and riboflavin. This applied
particularly to children with diet records completed during school holidays and to
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those from large families. School milk intake and an adequate level of Ca and riboflavin
intake were found to be related. However, children showed no differences in height,
weight, arm circumference or skinfold thickness which were associated with school
milk intake. There was no increased prevalence of obesity (as assessed clinically)
among children drinking school milk.
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