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SUMMARY As part of a nutritional surveillance system of primary school children the relation
between growth and vegetarianism in the Urdu, Gujarati, and Punjabi groups was explored. The aim
of the analysis was to ascertain if vegetarian children from ethnic minorities are at a disadvantage in
terms of nutritional status within their group of origin. Data for 80-7% of473 Urdu children, 86 6%
of 551 Gujarati children, and 84-4% of 1265 Punjabi children were available for the analysis. No
significant differences in weight-for-height and triceps skinfold were found between vegetarians and
non-vegetarians even after adjustment for potential confounding variables. Vegetarian girls tended
to be shorter than non-vegetarian girls in all Asian groups, although this difference reached a
statistically significant level (p<O0Ol) only in the Urdu group. Although our findings should be
interpreted with caution they indicate that health visitors and other health staff should be aware of
the possible contribution of vegetarianism to the nutritional status of Asian girls.

In the UK there is little information relating the
growth ofchildren to vegetarianism. The issue may be
of great revelance when dealing with ethnic groups of
recent arrival in the country as they tend to occupy a
disadvantageous socioeconomic position within the
community. In the Indian subcontinent a large
percentage of the Hindu community and a small
percentage of the Sikh community exclude meat from
the diet. These religions are common in the Gujarat
and Indian Punjab from where sizeable numbers of
people have migrated to the UK. Growth of Asian
vegetarian children in this country can hypothetically
be affected by the range offood permissible to them as
well as the difficulties of having to adapt their diet to
the conditions of the host country. These issues are
worth exploring because a nutritional surveillance
system has found primary school children whose
parents speak Gujarati to be shorter than children
from any other group from the Indian subcontinent. '
By using an answer to a question about child
vegetarianism we have explored the relation between
vegetarian status and growth in terms of height,
weight-for-height, and triceps skinfold of children
whose parents speak Urdu, Gujarati or Punjabi.

Materials and methods

The National Study ofHealth and Growth (NSHG), a
nutritional surveillance system of primary school

children, is following two samples, one obtained from
a stratified random sampling and another from
electoral wards in inner city areas with high
proportions of persons born in the New
Commonwealth countries of America and Asia.' In
1983, this latter sample was surveyed for the first time.
Measurement techniques for height, weight, and
triceps skinfold recommended by Tanner and
collaborators were followed.2 3 Parents completed a
self-adminstered questionnaire on family social
circumstances and child's well-being. The
questionnaire included the question, "Is this child
vegetarian?" and, if the answer was "yes", the
questionnaire enquired further, "Does your child eat
eggs, cheese, milk, and other dairy products?"

Ethnic origin was divided into groups: Caucasian,
Afro-Caribbean, Urdu, Gujarati, Punjabi, "other
Asian," and "others" based on fieldworkers'
subjective assessment and the language spoken at
home.'
The dependent variables analysed were: height,

weight-for-height, and triceps skinfold. The results are
presented in standard deviation scores (SDS), ie, the
SDS for height is the difference between a child's
height and the mean height of a group of the same age
and sex divided by the standard deviation for that
group.4 As the distributions of weight and triceps
skinfold are skewed, to obtain the appropriate SDS for
a child the measurements were logarithmically
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transformed to give an approximate Gaussian
distribution in each age group.5 One SDS of height is
equivalent to about 5 cm at 5 years of age and 7 cm at
11 years. The SDS presented are based on the
distributions for each measurement taken in the 1982
survey which was carried out on the stratified random
sample.' These children were almost entirely
Caucasian.

Multiple regression analysis was used to assess the
association between each dependent variable and each
independent variable after adjustment for the
remaining factors of two models, A and B.' These two
models had a set of common factors: father's and
mother's height, child's birthweight, household
overcrowding, and number of siblings. Parents' weight
was included for the analysis of weight-for-height and
triceps skinfold. They differed in so far as model A
included type of school and mother's level of
education, and model B included father's social class
and employment status and mother's hours of work
outside the home. Child's vegetarian status was added
to both models. The two models were designed to

Table 1 Vegetarian status according to ethnic group

Vegetarian Non-vegetarian Not known

Ethnic group No. % % %

Caucasian 2794 1-8 81 7 16-5
Afro-Caribbean 952 1-3 68-0 30-8
Urdu 473 11-8 68-9 19-2
Gujarati 551 31-4 56-8 11-8
Punjabi 1265 11-4 74-2 14-5
Other Asian 286 11-2 74-5 14-3
Others 544 44 67-3 28-3
Not known 238 2-9 26-1 71-0

Total 7103
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minimise the overlap of variables that served as proxy

measures for very similar social conditions.

Results

Table 1 shows the percentage of vegetarians according
to ethnic origin. The percentage of vegetarians was

very low in the Caucasian and Afro-Caribbean
children. In the Asian groups, as expected, the highest
percentage of vegetarians was seen in children from
Gujarati speaking families (36% after adjustment for
not knowns) and the other groups all have around
11%. The rest of the analysis concentrates on the
groups of children of Urdu, Gujarati, and Punjabi
origin. We decided to exclude the other groups from
further analysis because the non-Asian groups have a

very low percentage of vegetarians, and the "other
Asians" group was too heterogeneous to allow useful
analysis.

Vegetarians and non-vegetarians had very similar
distributions in the Gujarati, Punjabi, and Urdu
groups for father's social class, father's current
employment status, number of children in the family,
and free school meals. There were more mothers with
no schooling or elementary education only in the
vegetarian group from all three ethnic groups.
Almost all vegetarian children consumed milk and

dairy products and most Punjabi and Urdu
vegetarians ate eggs and cheese. Approximately 25%
of vegetarian Gujarati did not eat eggs and cheese.

Table 2 gives the unadjusted mean SDS for height,
weight-for-height, and triceps skinfold for the Urdu,
Gujarati, and Punjabi groups by vegetarian status and
sex. As the SDS are based on the quasi-representative
sample most of the means are negative. In the Gujarati
and Punjabi groups we could find no significant

Table 2 Mean SDS ofheight, weight-for-height, and triceps skinfold (1982 definitions) by sex and vegetarian status in Urdu,
Gujarati, and Punjabi children

Urdu Gujarati Punjabi

Vegetarian Non-vegetarian Vegetarian Non-vegetarian Vegetarian Non-vegetarian

n Mean SD n Mean SD n Mean SD n Mean SD n Mean SD n Mean SD

Height
Boys 31 -0-39 0-99 153 -004 1 17 90 -0-38 1 00 152 -0-49 1-07 75 -0-03 0-90 482 -0-02 1-05
Girls 25 - 0-59 0-87** 171 0-02 0-91 81 - 0-67 1 00* 155 - 0-41 0-99 67 - 0-24 0-93 448 - 0-06 1-03
Total 56 -0-48 093** 324 -0-01 1-04 171 -052 1-01 307 -0-45 1-03 142 -0-13 0-92 930 -004 1-04

Weight-Jor-height
Boys 31 - 0-65 1-25 153 - 0-47 1-24 90 - 0-73 1-47 152 - 0-73 1-01 75 - 0-27 1-10 480 - 0-41 1-29
Girls 24 -065 1-17 168 -0-30 1-29 81 -0-62 1-06 154 -0 66 1-15 67 -044 1-22 446 -0 32 1-17
Total 55 -0-65 1-20 321 -0-38 1-27 171 -0-68 1-29 306 -0-69 1-08 142 -0-35 1-16 926 -0-37 1-24

Triceps skinJold
Boys 31 0-27 1-22 153 0-02 1-11 90 -0-02 1-05 152 -0-23 0-94 74 0-40 1-08 481 0-18 1-14
Girls 25 -0-43 0-97 171 -0-11 1-08 81 -0-32 0-97 154 -0-40 1-03 68 0-01 0-95 444 0-05 1I-I
Total 56 -0-04 1-16 324 -0-05 1-10 171 -0-16 1-02 306 -0-31 0-99 142 0-22 1-03 925 0-12 1-13

* p<O-l
** p<O-OI
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difference in any of the indices of nutritional status in
boys, girls, and the total. Within the Gujarati girls the
vegetarians were shorter than non-vegetarians, and
the difference approached significance level (p < 0-1).
None of the differences was significant after
adjustment for the other independent variables in
model A or model B. In Urdu girls, and in the total
Urdu group vegetarians were significantly shorter
than non-vegetarians (p<0001). These differences
persisted after adjustment in the multiple regression
analysis.

Discussion

In this paper we have restricted the study of
vegetarianism and growth to groups of recent
emigration to the UK who have a long tradition of
meat exclusion from their diet. These groups need to
be distingushed from vegetarians from other ethnic
groups, mainly Caucasians, who have converted to
vegetarianism only recently for health or ideological
reasons. The groups ofmore recent conversion tend to
belong to a specific social group, and it would be more
appropriate to study their growth in comparison with
the more representative sample ofthe NSHG obtained
from a stratified random sampling. Vegetarians in the
Afro-Caribbean community would be an interesting
group to study because of their recent drive towards a
stricter form of vegetarianism. Only 12 children were
vegetarians in the the Afro-Caribbean group studied
and the vegetarianism of these children may vary in
strictness.
Concern about the vegetarian status of Asian

people in Britain has been expressed6 and is backed by
research on the diet of people, originally from the
Indian subcontinent, coming to the UK from East
Africa. Their food intake has been shown to be below
DHSS reccommendations in terms of energy, protein,
iron, and vitamin D.7 Most severe deficiencies are seen
among Hindu families. However, as this survey was
carried out in 1972, the relevance of the results in the
eighties is uncertain. A further worrying discovery is
that Gujarati children, the group with the highest rate
of vegetarianism, also had the shortest stature among
the ethnic groups in the surveillance system.'

In the current analysis there was no significant
association between indices of nutritional status and
vegetarianism within the Gujarati and Punjabi groups.
However, in Urdu girls, vegetarians were significantly
shorter than non-vegetarians. The same tendency,
albeit not statistically significant, was found in Urdu
boys and Gujarati and Punjabi girls. A possible
explanation of our findings is that the question on
vegetarianism was poorly understood by the parents
in the Asian community with more limited education.
There are two elements in favour of this explanation:

firstly, the relatively high percentage of vegetarians
within the Urdu speaking group, which we expected
would be mainly Muslim and meat eaters, and,
secondly, that a lower education level was attained by
mothers in the vegetarian groups than in the non-
vegetarian groups. However, in the 1985 survey the
question on vegetarianism was made more explicit to
reduce misinterpretations, but this change did not
reduce the number of vegetarians in any of the three
ethnic Asian groups. Moreover, in the multiple
regression analyses, adjustment for mother's
education did not modify the results presented in
table 2.
The high percentage of vegetarians in the Urdu

group was not concentrated in a particular study area.
It is possible that within the Urdu speaking group in
Britain there is a subset who are of the Hindu religion,
and this would explain the 11% of vegetarians in the
Urdu sample.

In a previous draft of this paper we excluded the
Urdu group because we were inclined to believe that
there was some error in the vegetarian data in that
group. This approach would have conveyed no
association between vegetarianism and nutritional
status. By including the Urdu group differences in
height by sex between vegetarians and non-
vegetarians are enhanced. It is possible that food
distribution within the vegetarian families on average
favours boys or that other environmental factors
related to growth are more favourable to boys than to
girls. An alternative explanation would be genetic
heterogeneity within the three Asian groups. Eveleth8
reported large differences in sex dimorphism of adult
height, and for some groups a genetic explanation was
given. In the case analysed, however, it is highly
unlikely that the sex dimorphism is due to genes and
restricted to the three vegetarian subsets of each
language group.

In conclusion we would recommend that nutritional
status in vegetarian girls should be carefully
monitored in groups and individuals of the Asian
community.
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