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Abstract

Objective: To investigate the dietary pattern and nutritional status of adolescent girls
attending schools in Dhaka city and to examine the association with various social
factors.

Design: Cross-sectional study.

Setting: Girls high schools in Dhaka city.

Subjects: A total of 384 girls, aged from 10 to 16 years, who were students of classes VI
to IX of 12 girls high schools in Dhaka city were selected by systematic random
sampling. Nutrient intake was assessed using the 24-h recall method and the usual
pattern of food intake was examined using a 7-day food frequency questionnaire.
Results: The prevalence of undernutrition among the participants assessed as stunting
was 10% overall with younger girls being less stunted (2%) than older girls (16%),
whereas 16% were thin with relatively more of the younger girls (21%) being thin than
of the older girls (12%). Based on the usual pattern of food intake, a substantial
proportion of the girls did not consume eggs (26%), milk (35%) or dark green leafy
vegetables (20%). By comparison, larger proportions consumed meat (50%) and fish
(65%) at least four times a week. For the intake of energy and protein, only 9 and 17%
of the girls, respectively, met the recommended daily allowance (RDA). For nearly
77% of the girls, the intake of fat was less than the recommendation. Intakes less than
the RDA were found for iron (77% of the girls), calcium (79%), vitamin A (62%),
vitamin C (67%), and riboflavin (96%). Based on the food consumption data, cereals
were the major source of energy (57%), thiamin (67%), niacin (63%) and iron (37%).
Animal sources supplied 50% of dietary protein. Cooking fats were the principal
source of fat (67%) in the diet. Milk was the major contributor for riboflavin and

preformed vitamin A (retinol). Leafy vegetables and fruits were the main sources of Keywords
provitamin A (carotenes). The girls from families with less educated parents were Adolescence
more likely to be thin and short for their age. Those girls from families with lower E“"

incomes and less educated parents had a dietary pattern which tended to be poor Hmht
with regard to egg, milk, meat and fruit, with lower intakes of protein, fat and Nutrie mviln:gke
riboflavin. Profein
Conclusion: The findings indicate that the diets of these girls tended to be inadequate Fot
both for macronutrients and micronutrients, with significant health implications. Carbohydrate
There was also a relationship between the family income and the education of the Vitomins
parents with the nutritional status of the girls. Iron

We are interested in the factors which promote good
fetal growth. It is clear that the nutrition of the mother

their capacity to carry successful pregnancies and
the health and nutritional status of today’s adolescent

before and around the time of conception is of great
importance’, hence we are especially interested in
the nutritional status of mothers before they become
pregnant. In situations when the first pregnancy is
likely to occur during the teenage years, the
physical growth, mental and sexual development of
girls during adolescence may have a critical effect on
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girls will largely determine the quality of the next
generation. During adolescence 15-25% of the adult
height is achieved and 45% of the skeletal develop-
ment occurs’. In undernourished populations the
tempo of growth during adolescence is slower® and
using either the maximal height spurt or menarche
as an indicator of maturation, may be delayed by
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24 months on average in undernourished girls*.
Complications of pregnancy and complications of
labour are directly related to nutrition with poor
bony growth resulting in contracted pelvis and difficult
labour, and greater risks of increased maternal and

infant mortality.

Meeting the increased demands for energy and
nutrients is critical around the time of puberty if
sexual development and the adolescent growth spurt
are to be sustained. It has been suggested that protein
might be specially important®>, but there are also
increased demands for other nutrients. Iron has been
shown to be limiting for growth during adolescence
when the intake is deficient® and it may be that for
adolescent girls in developing countries, the require-
ment for iron is even higher because of the effect of
infections such as malaria, schistosomiasis and hook-
worm, and the effects of inflammation on iron
absorption’. Vitamin A has also been implicated as
being important for growth, development and sexual
maturation, with a positive association being reported
between plasma retinol and indices of sexual
maturation®. Brabin and Brabin’ noted a rise in the
concentration of retinol-binding protein in serum
with puberty. Skeletal development increases the
need for calcium, which appears to be greater
during adolescence than either childhood or young

adulthood®.

In Bangladesh, nutritional problems, a conse-
quence of poor dietary intake, are widespread and
persistent. A national nutritional survey was carried
out in the rural parts of Bangladesh in 1981-82'° and
showed that for adolescent girls, the per capita
energy intake was only 81% of the recommended
dietary allowance (RDA) on average'' and for vitamin
A only 20-58% of the RDA, depending on the age®.
Bangladesh is a society in transition and development
brings changes in life-style which include changes in
food habits, often most obvious in adolescents in
urban centres. Despite these major considerations,
adolescent nutrition has not received a great deal of
attention. There have been no systematic studies to
characterize the dietary intake of adolescent girls in
Bangladesh. The national survey only covered the
rural population and although it included adolescents
they were not identified as a distinct population
group. Recently we studied a selected group of
adolescent girls from four schools in upper middle
class residential areas of Dhaka city and found that
22% had a haemoglobin below 120 g1™! and in 11%"?
the serum vitamin A was less than 1.05umol1™. The
present study was carried out to assess the dietary
intake and nutritional status of a representative
sample of adolescent girls from high schools in
Dhaka city, and factors which might influence

nutritional status were explored.

https://doi.org/10.1079/PHN 19980014 Published online by Cambridge University Press

F Ahmed et al.
Methods
Subjects and materials

Subject identification and selection

The students of classes VI-IX of 12 girls high schools in
Dhaka city participated in the study. There were 384
girls, aged from 10 to 16 years. The study was approved
by the Institute of Nutrition and Food Sciences (INFS),
University of Dhaka, and was conducted during May-
August 1995. Participants were selected using a
multistage sampling technique which included all 12
thanas (administrative units) in the Dhaka metropolitan
area. One school from each thana was selected by
simple random sampling and for each school, 32
students, eight from each class, were selected by
systematic random sampling.

The purpose of the study was explained to the
authority of each school selected and their permission
was sought to carry out the work on their students. The
administrations of all schools consented readily. Each
student selected was handed a letter addressed to her
parents, which sought written permission to include
their ward in the study.

Questionnaire and sample collection

A questionnaire which requested information on
socioeconomic status, personal characteristics and
dietary intake was designed and pretested before
finalization. Parents were asked about the date of
birth of their ward, family size, monthly family income
and expenditure on food, their academic qualifications
and occupation. The dietary intake data were furnished
by the participants themselves.

Data collection

The schools were visited for data collection on prefixed
dates. The school administration and the students were
informed of the dates well in advance of the visit.

Antbropometric measurement

The weight and height of each participant was taken,
using standard methods which have been validated?.
For each subject stunting was assessed on the basis of
height for age (ht/age) being below the 3rd percentile,
using a 12-month age bracket'?, with the US National
Center for Health Statistics as the reference!®. The
degree of wasting, or thinness, was determined as a
body mass index (BMI) for age below the 5th percentile
for age'>.

Dietary information

Food consumption was assessed with the 24-h dietary
recall method using school days only and thus diet at
the weekend was not recorded. In order to increase the
reliability of the estimates of portion sizes for individual
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foods consumed, we used styrofoam models for
different foods, and displayed serving plates, cups
and spoons of different sizes. From this the weight of
each serving of the different food items was calculated.
The equivalent weight of the raw food was calculated
using a conversion table for Bangladeshi foods
formulated at the INFS'>. A programme package,
based on Bangladeshi and Indian food composition
tables developed at the INFS was used to calculate
nutrient intake from raw food weight16'l7. A 7-day food
frequency questionnaire on selected food items was
used to obtain information on the habitual dietary
pattern of each participant.

Statistical analysis

Data were analysed using the SPSS/PC (version 4.1)
statistical package'® with univariate analysis for simple
frequency distribution of selected variables. For each of
the variables, normality of the distribution of the data
was assessed, with the Kolmogorov—Smirnov goodness
of fit test. The mean, median, standard deviation and
range were determined for all parameters. The data
were divided into two groups using suitable cut-off
points. For per capita income by household the cut-off,
Tk. 583 per month (US$1=Tk. (Taka) 42.4) was
defined as the level set for household poverty line
expenditure, based on the normative per capita daily
minimum energy intake (2112 kcal) at the 1995 prices
of food items with an allowance of 25% for non-food
basic needs. Accordingly, the cut-off point for per
capita expenditure on food, Tk. 466, was identified as
25% less than the household poverty line expendi-
ture’®. For the educational level of the parents, the cut-
off point was between class IX and X. One-way analysis
of variance was carried out to determine the relation-
ship between these factors and either the dietary intake
or the nutritional status of the girls.

Results

The girls came from families in which the parents had
achieved a high educational level. Very few of the
fathers (2.1%) or the mothers (4.7%) were illiterate. Of
the fathers 16% had some formal education (grade 1-
IX), 34% a secondary or higher secondary certificate
and 48% were graduates. For mothers the figures were
36, 42 and 18%, respectively. Most of the families (59%)
were of medium size, five to seven members, with 11%
of families having up to four members and 30% over
seven members. A family income less than Tk. 5000 per
month was considered to be low and was found in 30%
of households. A high income (over Tk. 10,000) was
found in 35% of households and a medium income (Tk.
5001-10,000) was found in 35% of households. There
was wide variation in the amount spent on food with
32% of households spending less than Tk. 3000 per
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month, 46% from Tk. 3001 to 6000 per month and 22%
spending over Tk. 6000 per month.

Of the participants, 43% were aged between 10 and
12 years and the remaining 57% were between 13
and 16 years old. When the mean height and weight of
the participants were compared as a group with the
reference NCHS median they were found to be normal.
Figure 1 shows the pattern of stunting and thinness
for each age category. The prevalence of stunting
increased from 10 to 15 years of age, with 10% of girls
being stunted on average. For the group as a whole,
16% of the girls were thin and thinness was more
common in the younger girls than in those older. Of the
girls, 10% were found to be overweight (wt/ht >120%).
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Fig. 1 The height and weight was taken of 384 schoolgirls in Dhaka
city, Bangladesh, and the degree of stunting and thinness
determined for each year age group from 10 to 16 years of age.
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Table 1 The weekly pattern of consumption of food items by 384 girls at schools in Dhaka
city, who participated in a study of dietary pattemns, expressed as the percentage of giris

consuming with different frequencies

Frequency of consumption, times per week

0 (%) 1-3 (%) 4-6 (%) 7 ormore (%)
Eggs 26 46 15 13
Mitk 35 24 12 29
Meat 10 40 30 20
Fish 12 23 25 40
Dark green leafy vegetables 20 47 23 10
Fruits 1 7 13 79

For selected food items the distribution according to
the frequency of consumption is shown in Table 1. The
mean frequency of consumption each week was for
eggs 2.6, milk 3.3, meat 4.3, fish 6.0, dark green leafy
vegetables 3.0 and fruits 14.2. It can be seen that for a
substantial proportion of the girls eggs (26%) and milk
(35%) were not consumed at all, whereas over 50% of
the girls consumed meat and fish at least four times a
week. While nearly 80% of girls consumed fruits seven
or more times in the week, 20% did not take dark green
leafy vegetables at all. Cereals were the major source of
energy (57%) and about 36% of the total protein intake
came from cereals. Other sources of protein were milk
(8.2%), eggs (16%), meat (22%) and pulses (10%).
Visible fat represented the principal source of dietary

fat (67%). Milk (33%) and eggs (37%) were the major
contributors for calcium. For iron, cereals were the
major source (37%). The mean intake of preformed
vitamin A (retinol) was 435 ugday™' with milk being
the major contributor (61%). The mean intake of
carotene (provitamin A) was 3148 ugday™ (525ug
retinol equivalent). Dark green leafy vegetables
provided nearly 50% of total carotene in the diet with
other vegetables (15%) and fruits (31%) making
important contributions. Nearly two-thirds of total
thiamin and niacin intake came from cereals. Milk
provided 50% of the riboflavin intake.

The average daily intakes by the participants for
energy and nutrients are shown in Table 2, by age
group, and for the distribution in relation to the RDA for

Table 2 The energy and nutrient intakes of 384 giris at schools in Dhaka city, who participated in a study of dietary patterns, by age group, and
the percentage who feli into different categories based upon the extent to which the dietary intake satisfied the RDA*

Age group
Total 10-12 years 13-16 year Percentage of RDA
Mean SD Mean SD Mean SD <50% 50-74% 75-99% =100

Energy (kcalday™") 1465 431 1460 308 1468 456 10 56 25 9

kcal/kg body weight day ™ 38 13 42 14 35 12
Carbohydrate (g day™) 231 75 228 64 234 83

% energy 63 8.7 63 8.4 64 8.8
Fat (gday™) 39 17 40 18 39 17 12 33 32 23

% energy 24 7.3 24 7.2 24 7.4
Protein (gday™") 48 18 48 18 47 18 17 46 20 17

% energy 13 28 13 29 13 2.8
Calcium (mgday™) 399 294 423 333 381 261 48 17 14 21
Iron (mgday™") 10 7.0 9.0 7.1 9.5 67 31 35 11 23
Vitamin A (retinol equivalentsday™") 960 1492 935 1519 982 1477 44 10 8 38
Thiamin (mgday™") 0.8 0.3 0.8 0.3 0.8 03 8 40 34 18
Riboflavin (mgday ™) 0.5 0.3 0.6 0.3 05 03 67 21 8 4
Niacin (mgday™") 14 5.3 14 49 14 56 3 23 34 40
Ascorbate (mgday™") 43 55 44 55 42 55 37 18 12 33

*Based on the safe level (mean * 2SD) according to ICMR®' except for fat and iron. For fat based on upper fimit of safe ranges for mean requirement®? and for
iron based on median basal requirement on intermediary bioavailability diet>®. RDA for energy, protein and niacin was adjusted for age group.
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energy and nutrients. On average there were no
obvious differences in the intakes of energy or various
nutrients by age group. The mean intakes of energy
and protein were below the RDA at all ages. The intake
of energy and protein were skewed to the lower values
and of the participants, 91% had energy intakes below
the RDA (1970 kcal day™" for girls aged 10-12 years;
2060 kcalday™ for girls aged 13—16 years). About 83%
had protein intakes below the RDA (57 gday™ for girls
aged 10-12 years; 65 gday™' for girls aged 13-16
years). For total fat intake, 77% of the girls had intakes
which were less than 30% of total food energy, the
recommended fat intake. Of the micronutrients, mean
intakes of calcium, iron, thiamin and riboflavin were
below the RDA; while vitamin A, niacin and vitamin C
met the RDA. The intakes of calcium, iron, vitamin A,
thiamin, riboflavin, niacin and ascorbate were skewed
to the lower values and of the participants, 79% had
calcium (RDA 600 mgday™), 77% had iron (RDA for
10-12 years: 9.5mgday™"; 11-14 years: 16.0mgday™;
and 15-16 years: 12.5mgday™!), 62% had vitamin A
(RDA 600 ugday™), 82% had thiamin (RDA 1.0mg
day™), 96% had riboflavin (RDA 1.2mgday™"), 60%
had niacin (RDA for 10-12 years: 13 mgday™'; and 13-
16 years: 14mgday " and 67% had vitamin C (RDA
40 mg day™") intakes less than RDA.

The relationship between the anthropometric indices
of nutritional status of the girls and various socio-
economic factors are shown in Table 3. The girls were
divided into two group based upon the household per
capita income, expenditure on food, fathers’ educa-
tional level and mothers’ educational level. There was
no difference in weight for age, height for age, weight
for height or BMI amongst girls from higher income
families (=Tk. 583 per month) and the girls from lower
income families (<Tk. 583 per month), nor for girls
from families where the per capita expenditure on food
was higher (=Tk. 466 per month) compared with the
girls from families with lower expenditure (<Tk. 466

87

per month). For fathers who had higher levels of
educational attainment (grade X and above), the
daughters had greater wt/age, ht/age and BMI, when
compared with the daughters of fathers who had less
formal education (up to grade IX), however, the
difference was only statistically significant for wt/age.
The girls of less educated (up to grade IX) mothers
were significantly more underweight and shorter
compared with the girls of higher educated mothers
(grade X and above).

Using the same bivariate groupings, the relationships
with dietary patterns were examined (Table 4). The
girls from families where income was higher or where
more was spent on food were more frequent
consumers of eggs, milk and meat. There was more
frequent consumption of eggs and meat by the girls
whose fathers were more highly educated. The
frequency of consumption of eggs, milk, meat and
fruits was greater in girls whose mothers had higher
levels of education.

The relationship amongst the intake of nutrients and
various socioeconomic factors are presented in Table 5.
Girls from lower income families had intakes of
protein, fat and riboflavin which were significantly
lower than the girls from higher income families and
the findings were similar in relation to expenditure on
food. Similarly, girls who had parents with lower levels
of education had lower intakes of protein, fat and
riboflavin than girls with more highly educated parents.

Discussion

Problems related to food intake and malnutrition have
been identified as widespread and important concerns
for public health in Bangladesh. Over recent decades
many studies have been carried out to identify the
extent and consequence of malnutrition in different
population groups, and they have tended to place
emphasis on those identified as most vulnerable;

Table 3 Relationship between socioeconomic conditions and anthropometric indices of adolescent girls in Dhaka city

Wt/age
n mean (95% Cl)

mean (95% Cl)

Htage Wtht BMI
mean (95% Cl) mean (95% Cl)

Per capita income

97.7 (96.5-99.0)
98.0 (97.5-98.6)

97.2 (94.8-99.6)
100.0 (98.0-102.1)

17.6 (16.9-18.4)
17.8 (17.4-18.1)

Low (<Tk.583) 61 90.9 (86.0-95.9)

High (=Tk. 583) 315 92.5 (90.5-94.5)
P =055

Per capita expenditure

Low (<Tk. 466) 93 91.3 (86.7-91.5)

High (=Tk. 466) 282 92.5 (90.6-94.5)
P = 0.56

Father’s education

Up to class IX 67 87.7 (83.8-91.5)

Class X and above 310 93.2 (91.1-95.3)
P = 0.023

Mother’s education

Up to class IX 154 88.7 (86.0-91.5)

Class X and above 222 94.4 (92.0-96.9)
P = 0.003

P = 062 P = 0.087 P=076
97.5 (96.5-98.5) 99.0 (95.9-102.1) 17.6 (17.0-18.2)
98.2 (97.7-98.8) 98.9 (97.0~100.7) 17.8 (17.4-18.1)

P=0.18 P =093 P =074

97.1 (96.1-98.0)
98.2 (97.7-98.8)
P = 0.06

97.0 (96.3-97.8)
98.6 (98.0-99.2)
P = 0.001

96.8 (93.5~100.1)
99.9 (97.6-101.2)
P=022

98.5 (96.1~100.9)
99.3 (97.2~101.4)
P = 0.62

17.2 (16.7-17.8)
17.8 (17.5-18.2)
P =012

17.5 (17.1-18.0) -
17.9 (17.5-18.3)
P = 0.26
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Table 5. Relationship between family income, expenditure on food and education level of father and mother on nutrient intake amongst

adolescent girls in Dhaka city

Per capita income Per capita food expenditure
(mean * 95% Cl) {mean * 95% Cl)
<Tk. 583 =Tk. 583 <Tk. 466 =Tk. 466
(n=261) (n = 320) P value (n = 95) (n = 285) P value
Energy (kcal day™"') 1399 (1282-1516) 1477 (1430-1523) 020 1443 (1346-1541) 1469 (1420-1517) 0.62
Carbohydrate (g day™') 233 (211-255) 231 (223-239) 0.87 237 (218-255) 229 (221-237) 0.42

Fat (g day™") 332(29.3-37.2)  40.2(38.2-42.1) 0.004 356 (32.5-38.8)  40.1 (38.1-42.2) 0.03
Protein (g day~") 422 (38.0-46.4) 487 (46.6-50.7) 0.01 450 (41.4-486) 485 (46.4-50.7) 0.11
Calcium (mg day™") 345 (273-416) 410 (377-442) 0.12 388 (326-450) 403 (369-437) 0.67
Iron (mg day™") 9.4 (7.7-11.1) 9.8 (9.0-10.6)  0.69 9.4 (8.2-10.6) 9.7 (8.9-10.5)  0.66

Vitamin A, retinot equivalents
Thiamin (mg day™")
Riboflavin (mg day ')

921 (578-1264)
0.75 (0.68-0.82)
0.44 (0.38-0.49)

974 (806-1142)  0.80
0.80 (0.77-0.83) 0.15
0.55 (0.51-0.58) 0.01

952 (667-1237)
0.78 (0.72-0.84)
0.46 (0.41-0.51)

961 (783-1139)  0.96
0.80 (0.76-0.83) 0.69
0.55 (0.51-0.59) 0.02

Niacin (mg day™") 12.7 (11.4-14.0) 14.1 (13.5-14.7)  0.055 13.5 (12.4-14.7) 140 (13.4-146) 048
Ascorbic acid (mg day™’) 30.6 (19.9-41.4) 454 (39.2-51.7) 0.055 45.3 (34.0-56.7) 419 (35.6-48.3) 0.60
Father's education Mother's education
Up to class IX Class X and above Up to class IX Class X and above
(n=68) (n=2315) (n = 156) (n = 226)

Energy (kcal day™') 1389 (1286-1492) 1480 (1432-1528) 0.11 1429 (1359—-1499) 1489 (1434-1544) 0.18
Carbohydrate (g day ™) 227 (209-246) 232 (224-240) 0.65 233 (221-246) 230 (221-240) 0.69
Fat (g day™") 34.3 (30.6-38.0) 40.2 (38.3—42.1)  0.01 35.7 (33.2-38.2) 41.4 (39.1-43.7) 0.001
Protein (g day™") 42.9 (39.1-46.7) 48.6 (46.6-50.7) 0.02 44.0 (41.3-46.7) 50.0 (47.6-52.5) 0.001
Caicium (mg day™ ') 404 (327-480) 398 (366-430) 0.88 371 (324-417) 419 (380-458) 0.11
Iron (mg day™') 9.3 (7.6-11.0) 9.8 (9.0-10.5) 0.63 9.4 (8.3-10.5) 10.0 (9.0-10.9) 044
Vitamin A, retinol equivalents 836 (506—-1165) 983 (814-1152) 0.46 829 (625-1033) 1054 (842-1266) 0.15
Thiamin (mg day™") 0.73 (0.68-0.80) 0.80 (0.77-0.84) 0.07 0.76 (0.72-0.80) 0.81 (0.78-0.85) 0.10
Riboflavin (mg day™") 0.46 (0.38-0.53) 0.55 (0.51-0.58) 0.04 0.46 (0.41-0.50) 0.58 (0.54-0.62) 0.0001
Niacin (mg day™") 12.5 (11.4-13.6) 14.1 (13.5-14.8) 0.02 13.3 (12.5-14.1) 143 (13.6-15.0) 0.07
Ascorbic acid (mg day™") 37.8 (23.9-51.8) 43.6 (37.7-49.6) 0.43 447 (34.9-54.5) 41.7 (35.2-48.2) 0.60

infants, preschool children, pregnant and lactating
mothers. The present study has sought to focus on
the nutritional status and dietary patterns of adolescent
school girls in the urban areas of Bangladesh for two
reasons. Firstly, these represent the most advantaged
group in the country, their health marks the best
achieved at the present time and they will act as role
models for others in the society. Secondly, they will
shortly become mothers and their growth during
adolescence will in part mark their ability to carry a
successful pregnancy, and thereby determine the well-
being of the next generation. Any interventions
designed to have a long-term impact on the health of
the country have to include a focus on adolescent girls.
Adolescence, as a period of rapid growth, requires a
sufficient intake of energy and other nutrients for timely
sexual maturation and to achieve the full potential for
growth and physical work capacity?®?!. It is also a
period during which change in behaviour and attitude,
which can lead to improper dietary habits, may be set
for life??. Adolescent school children in Glasgow were
found to have low energy intakes®®> and more
specifically, girls under 18 years of age may be
particularly likely to have inadequate intakes of
energy*®. In the Canadian National Nutrition Survey?
it was found that the diets of teenagers were commonly
substandard with respect to iron, calcium, vitamins A, D
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and C, and riboflavin. Leibel?® reported that the diets of
Western adolescents were deficient in calcium, iron and
zinc. Aberrations in food habits rather than a limited
availability of food has been implicated in the low
intake of nutrients. The present study sought to depict
the nutritional situation of urban adolescent school girls
in Bangladesh. As a country entering transition, it might
be expected that the patterns seen in girls coming from
educated families of relatively higher social position
and better economic conditions anticipate the patterns
of the future.

If height is taken as the most representative figure for
overall growth and development?, about 1 in 10 girls
showed evidence of stunting, and this appeared to
increase with age. We were not able to make any
assessment of maturity, but we would expect any delay
in timing to be reflected in a delay in the maximum
height spurt and hence an increased prevalence of
shortness in a cross-sectional study. Therefore, it may
be that the increase in stunting with age is a reflection
of chronic nutritional problems, severe enough to slow
maturation. On average the proportion of participants
with thinness was about 16%, being more evident in
younger (21%) than older girls (12%), but similar to an
estimate of 13% in an earlier study in 225 adolescent
girls'?. The extent to which thinness reflects intrinsic
differences in body habitus compared with the
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reference population or problems directly related to
nutrition needs to be determined.

The 7-day food frequency questionnaire revealed
very wide differences in the pattern of foods taken by
the girls, to the extent that it would be difficult to
characterize a representative diet. The diets were based
upon cereals, which provided 57% of the energy, with
only 16% of energy being derived from fats and oils.
The mean energy intake, 1465 kcal day™!, was 74% of
the requirement, which compares with an energy
intake of rural girls of 1745 kcalday™" at 10~12 years
of age and 1973 kcal day™" at 13-15 years, according to
the most recent nutrition survey of rural Bangladesh'®.
Over 50% of the girls had energy intakes below 75% of
the RDA (see Table 3). On this basis it can be concluded
that the total food intake was less than optimal and may
be related directly to the frequency of wasting.

Eggs, milk, meat and fish were the major sources of
protein, calcium and preformed vitamin A. Although
half the girls took meat and fish regularly, at least four
times a week, the relatively large numbers who never
took eggs, milk or green leafy vegetables had an
important impact on the overall nutrient intake. The
mean protein intake was similar to that of rural girls®,
with animal protein and pulses accounting for about
60% of total protein intake, and cereals providing 36%.
Nearly 50% of the girls had a protein intake of less than
75% of the RDA for their age (see Table 2). The mean
intake of calcium, 399 mgday ™, was 70% of the RDA,
but nearly half of the girls had a calcium intake below
50% of the RDA (see Table 2).

The mean intake of vitamin A was 160% of the RDA,
but this masks important differences within the group
as a whole. Only 38% met the RDA for vitamin A and
about 44% of the girls had less than 50% of the RDA (see
Table 2). About 45% of the total vitamin A intake was
preformed vitamin A (retinol), with milk being the
major source (61%). Liver, a rich source of preformed
vitamin A, was not taken by over 80% of the
respondents. Most of the retinol equivalents were
taken in the form of provitamin A (carotene) from
plant sources, with dark green leafy vegetables (50%)
and fruits (31%) being the major sources. Although the
frequency of fruit consumption was high, one-fifth of
girls never consumed green leafy vegetables. The mean
intake of vitamin A by the urban adolescent girls was
much higher than that reported for rural girls'®, and the
difference is most likely due to the higher intake of
preformed vitamin A in the urban situation.

As well as providing provitamin A, dark green leafy
vegetables and fruits are major sources of vitamin C and
minerals, especially iron. The mean daily intake of iron,
10mgday™, was only 51% of the RDA and two-thirds
had iron intakes below 50% of the RDA (see Table 2).
Compared with the intake of rural girls the mean intake
of iron was less than half'°. In part this difference might
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be accounted for by changes in the reference food
composition tables. The tables have been revised and
updated after reanalysis of foods for iron content using
modern techniques. In consequence, the iron content
of several foods in the new edition differ from earlier
editions. For example, rice is a major source of iron in
the diets of our subjects, but the value for iron in rice in
the current table is much lower than in the earlier
edition. In the present study the most recent estimates
have been used to calculate nutrient intakes'’. Iron
availability might be influenced by the dietary content
of vitamin C and as fruits were taken regularly by
virtually all girls, the RDA was met on average, although
there were about one-third who had an intake less than
50% of the RDA. The B group of vitamins presented a
clear problem for this group and the mean daily intakes
of thiamin and riboflavin were below the RDA,
although the mean intake of niacin met the RDA. Milk
provided half and cereals two-fifths of the total
riboflavin intake and two-thirds of the girls had
riboflavin intakes below 50% of the RDA. Cereals
were the major source of thiamin (67%) and niacin
(63%). It was not possible to calculate the intakes of
folic acid, zinc and vitamin E because the food values
for these nutrients are not available.

The results of the present study represent the intakes
during a 24-h period preceding the interview which
only included school days. The intake on school days
may differ from that on weekends and other holidays,
but this is taken into account by the use of the food
frequency questionnaire. It is clear that the dietary
pattern of many young girls exposes them to the risk of
specific nutrient problems. The fact that they are, by
and large, thinner than the reference standard, together
with the data on energy intakes, suggests that their
energy intake is not adequate. Given that pre-
pregnancy weight is an important predictor of birth
weight this a concern®®; however, wasting was less
common in older than in younger girls. Furthermore,
the evidence that intakes of calcium, iron, vitamin A,
riboflavin and vitamin C are inadequate in a substantial
proportion of the group shows that the overall quality
of the diet tends to be poor. This concern about dietary
quality is reflected in the dietary patterns. Given the
very important role played by green leafy vegetables in
the diet, and the emphasis placed in recent years on the
need to increase intakes, the fact that 20% of this group
of young girls give a history of never consuming them is
a cause for some concern.

We sought to explore whether social factors played
any role in the dietary patterns and nutrient intakes of
the girls. Girls from relatively poorer social circum-
stances could be characterized as coming from families
with lower income and lower expenditure on food and
parents who had achieved lower standards of formal
education. In general, those girls with poorer social
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circumstances were relatively shorter, more likely to be
underweight and to have diets of poorer quality. These
girls had diets in which variety was less, and they were
less likely to consume eggs, milk, meat and fruits
compared with girls from families in better economic
circumstances with parents of higher educational
standard. When the intake of nutrients was assessed,
the less affluent girls with relatively less well educated
parents had significantly lower intakes of proteins, fat
and riboflavin. It is interesting to note that these
differences were more strongly related to differences
in maternal education than in the educational level of
the father. The socioeconomic status of a group or
population is a multidimensional concept, which can
be assessed as a function of a number of variables such
as social position, educational level and income. Even
though as a group these girls represent the most
advantaged in Bangladesh society, it is important to
note that the education of the parents had a clear
relationship to nutritional status and patterns of food
intake, as well as economic status playing an important
role. We have previously noted the important relation-
ship between family income and either growth or
biochemical indices of nutritional status in school-age
children from a similar background®>*°.

The present study has generated information which
has value as a reference and can be used as a basis from
which policy can be developed. The indications are
that the nutritional status of this group of adolescents
should not be overlooked and suitable approaches
designed to improve their nutrition should be
considered. Whether, the approach is through educa-
tion, or more direct interventions such as a school
lunch programme, there is a clear need to change
dietary patterns with a view to improving the
nutritional status of the segment of population who
will become mothers in the near future. The need to
develop healthy food habits should be emphasized by
appropriate nutrition education within the school
curricula and its practice reinforced by appropriate
behaviour in the schools.
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