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ABSTRACT
Introduction: This study estimated the nutritional as well as the severe thinness status (according 
to the World Health Organization [WHO]) of a low-income family’s adolescent girl and also 
their early age of life in both urban and rural adolescent girls in Bangladesh. Materials and 
Methods: This cross-sectional study measured the height, weight and muac by standard 
procedure for calculating the body mass index according to the WHO reference. A 2-days, 
24-h food recall and food frequency questionnaire was used to estimate the food frequency, 
energy intake, protein and carbohydrate. A multistage, multiphase stratified cluster sampling 
was used to select the study population from two locations in Bangladesh: Dhaka city and the 
east region of Trishal (district of Mymensingh). The study subjects were low-income families’ 
adolescent girls (n = 214) aged 14–17 years. The two groups contained an equal number of 
respondents (n=107/group). Results: Results revealed that economic status had a significant 
effect on nutritional status. Nutritional status of low-income families’ adolescent were low 
both in urban and rural adolescents, but severe thinness rate according to the WHO of urban 
(22.4%) adolescents was much higher than rural (10.3%) adolescents (chi-square = 4.9 and  
P-value = 0.01), and was also higher at an earlier age of their life. In food intake distribution and 
food consumption status, the same results were seen. The percentage of never eat meat and fish 
of low-income families adolescent girls were (29.7%, 11.4%) in urban group and (24.4%, 6.8%) 
in rural group. The main food rice consumption of urban adolescents was also about half that 
of rural adolescents per day. The study also shows that intake of energy, protein, carbohydrate 
and fat were significantly different between urban and rural girls. Only 53% energy was covered 
of the recommended daily energy intake in urban adolescents. Conclusion: Based on the food 
recall and anthropometric results, we conclude that malnutrition is common in low-income family’s 
adolescents, and the severe thinness rate is much higher in urban than in rural adolescents, as 
also their early age of life in both low-income family’s adolescents girls in Bangladesh.
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INTRODUCTION

The world’s adolescent population in about 1200 million  
persons at the age of 10–19 years and about 19% of the total 
population of the world faces a series of serious nutritional 
challenges in developing country.[1]
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Bangladesh is one of the poorest countries, with over a 150 
million population and densely populated countries of the 
world (881/sq km), and about 60 million people (40%) live 
below the poverty line[2] and 34.6% currently lives in urban 
area.[3] whereas 60.4% of the population lives in the urban 
area of Iran.[4] There are about 27.7 million adolescents aged 
10–19 years of age in Bangladesh and about 13.7 million girls, 
which makes up about one-fifth of the total population,[5] 
and, in Iran, with a population of 15 million people, 21.90% 
are adolescents aged 10–19 years.[4] Sixty-seven percent and 
over of the adolescent girls are married. This includes 48% 
girls aged 15–19 years. About 50% of the pregnancies occur 
by the age of 18 years.[6]

Adolescence is a crucial part of their life. During this period, 
adolescents gain up to 50% of their adult weight, 20% or more 
than that of their adult height and 50% of their adult skeletal 
mass. Requirements of calories and protein are maximal, as 
also requirements of other nutrients, e.g. iron, calcium and 
vitamins, which increase.[7] One US study showed that female 
adolescents generally did not tend to increase energy intake 
with increasing age.[8]

Nutrition is one of the most important factors influencing 
the quality of human life. Nutritional status is also an 
important health indicator to assess a country’s health status 
and morbidity pattern. Studies of nutrition status are very 
important in the adolescent of child bearing age because of 
low to moderate prevalence of possible deficiency.[9]

A large number of adolescent girls are suffering from 
malnutrition both in urban and rural areas of Bangladesh. 
The prevalence of malnutrition is found to be alarmingly 
higher among female adolescents in Bangladesh. Adolescence 
stunting is 36% and body mass index (BMI) is 50%.[10] 
Rate of anemia of adolescent girls is 25–27% (hemoglobin 
<12  g/ dL) [11,12] and iron deficiency in the age group of 14–
18 years is 30% (serum transferring saturation <15%).[13,14] 
Vitamin A deficiency id prevalent in about half (47–54%) 
of school going children, and zinc deficiency in adolescence 
is unknown. [10] Pregnant and lactating women have about 
60% or over insufficient caloric intake, which can produce 
malnourished babies.[15] The average per-capital energy 
intake by rural adolescent girls in Bangladesh is 81% of the 
recommended dietary allowance (RDA) for age.[16,17] Protein, 
iron and calcium are also important for growth spurt and 
skeletal development in adolescence. Sixty percent and 
more of school girls aged 10–16 years in Dhaka city consume 
protein, iron and calcium less than 75% of the RDA for age.
[14] The quality of the next generation is directly linked to 
the high prevalence of chronic energy and micronutrient 
deficiencies of todays generation.[10]

However, little published data exits on dietary intake, 
anthropometric measurement and energy intake of 
Bangladeshi low-income family’s adolescent girls in the urban 
and rural groups. This study is therefore helpful in evaluating 
the nutritional status and severe thinness (according to WHO 

reference of BMI) based on dietary intake and anthropometric 
variables of adolescents of different physiological status in the 
two same economic status in both urban and rural groups. 
This study may further provide certain information of their 
nutritional status of their earlier age of life.

MATERIALS AND METHODS

This cross-sectional study was conducted in two different 
districts, Dhaka and Mymensing. The required subjects 
included 214 adolescent girls (aged 14–17 years) of two same 
economic groups (urban, N = 107 and rural, N = 107) from 
the Dhaka city slum and east central parts of Bangladesh. 
The families of Dhaka city area were selected to represent 
low-income families from the urban group and families of 
Mymensing area were selected to represent low-income 
families from the rural group. A multistage, multiphase, 
stratified cluster sampling was used for selecting 214 low-
income families’ adolescent girls in both groups. The study 
was conducted to estimate the levels and differentials in 
nutritional status, food frequency, BMI status and current 
health of low-income family member’s adolescent girls in 
the urban and rural areas of Bangladesh. We used a written 
informed consent form to obtain consent from all participants 
in this study. Female interviewers, trained by social scientists 
and nutritionists, first visited adolescent girls at their homes 
with a structured questionnaire and consent form to obtain 
consent of the parents and to collect data on their education, 
occupation, dietary knowledge, 7-day food frequency, intake 
of daily food, muac, weight and height and their current 
health and, similarly, a second visit was done on Day 7 after 
the first visit. Field supervisors checked work of the field 
interviewers daily to ensure the quality of data collected in 
the field.

To assess their dietary knowledge, a checklist of food items 
(rice/wheat, potato, pulses, meat, fish, milk, eggs, vegetables 
and fruits, etc.) was used. Despite the possibility of recall 
bias, the girls were asked about their 7-day food frequency 
questions to assess eating patterns of energy, protein, fat and 
vitamin- and mineral-rich food items. A checklist was used for 
recording general morbidity symptoms they had experienced 
in the preceding 2 weeks. The checklist included fever, cough/
cold, diarrhea/dysentery, stomachache, respiratory problems, 
ear and eye problems, skin problems and others.

Weight, height and mid-upper arm circumference (MUAC) 
of the girls were measured by Uniscales, locally made 
height scales and Teaching Aid at low cost (TALC) tape, 
respectively. Body weight was measured to the nearest 0.5 kg, 
wearing no shoes, with light clothing, on a portable weighting 
scale. Standing height was measured using a locally made 
height scale. Weight and height were used for computing 
BMI (weight [kg]/height [m2]) according to the reference 
of WHO. BMI below 18.5 was referred to as underweight 
and, among them, BMI under 16.00 was referred to as severe 
thinness, 16.00–16.99 as moderate thinness, 17.00–18.49 as 
mild thinness, 18.50–24.99 as normal range and over 25.00 
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as overweight. Mothers were inquired about age or date of 
birth of their daughters and household possessions of durable 
items. A local calendar was used for determining age or date 
of birth accurately.

Information regarding energy intake was collected over one 
day (24-h recall basis). Subjects were asked to maintain 
their normal dietary practice. The food recall information 
was collected by the female field worker. The amount of food 
was measured using measuring reference cups and glasses. 
The food was coded by food item and weight item in grams 
using the food code list and the food quantities manual, 
respectively, of the Institute of Nutrition and Food Science, 
University of Dhaka. The average intake of energy over one 
day was calculated for each individual using the computing 
version of the Bangladesh Food Composition Database 
promoted by the Institute of Nutrition and Food Science, 
University of Dhaka, RSDA and USDA (U.S. Department 
of Agriculture).

ANALYSIS OF DATA

Analysis was performed using EPI-Info and SPSS 16 windows 
version. Analysis of data univariate and multivariate 
techniques were used for estimating the differentials. The 
statistical analysis was carried out using χ2 test, odds ratio 
and Fisher test. Bivariant differentials are shown in terms 
of prevalence (in %) and percentage of 7-day food intake. 
The significance of difference was tested (chi-squared test, 
Fisher-F test, odds ratio) with the 5% level of confident 
interval, test statistic and its variance for categorical 
variables.

CHARACTERISTICS OF ADOLESCENT GIRLS

The sampled girls were young because their age limits 
were 14–17 years old. Very few, 1.87%, had never attended 
schools, and 2.8% could just sign their names; 27.57% had 
education up to primary school (odds ratio 2.5), 39.25% 
had education up to 6–8 grade, 18.22% had education up to 
9–10 grade and 8.88% had completed the secondary school 
certification.

8.41% adolescents took supplements, 15.89% were sick at 
the reported time and 94.39% reported that their intake was 
usual at the time of reporting [Table 1].

NUTRITIONAL STATUS

Nutritional status was measured with BMI-for-weight for 
height. BMI is a simple index of weight-for-height that is 
commonly used to classify underweight, overweight and 
obesity in adults. It is defined as the weight in kilograms 
divided by the square of the height in meters (kg/m2).

The following table is the International Classification of 
Adults as underweight, overweight and obesity according to 
BMI:

Classification BMI (kg/m2)

 Principal cut-
off points

Additional 
cut-off points

Underweight <18.50 <18.50

Severe thinness <16.00 <16.00

Moderate thinness 16.00–16.99 16.00–16.99

Mild thinness 17.00–18.49 17.00–18.49

Normal range 18.50–24.99 18.50–22.99
23.00–24.99

Overweight ≥25.00 ≥25.00

Source: Adapted from WHO, 1995, WHO, 2000 and WHO 
2004.

The prevalence of severe thinness was very high in the urban 
area at 14–17 years of age as compared with the rural area 
(22.43% of severe thinness in urban area whereas 10.28% of 
severe thinness in rural area with Chi-Square is 4.9, with a 
P-value of 0.01 at the 5% level of significance) [Tables 2 and 
3]. In the early age of adolescent girls in the urban area, the 
prevalence rate of severe thinness was higher (25.6% at the 
age of 14 years, and fell to 9.09% at the age of 17 years), 
whereas it was 6.7% in the rural area at age 14 years, with 
odd ratios and confidence interval 4.8 (0.98–23.9). The 
prevalence of severe thinness was decreased with increase in 
age of adolescence girls in the urban area.

The prevalence rate of mid thinness, moderate thinness, 
normal range and overweight of adolescent girls was likely to 
be similar in low-income family adolescent girls in both urban 
and rural areas. 

SEVEN-DAY FOOD FREQUENCY

Consumption of staple food (rice, brown rice) in the last 7 
days and also consumption of non-staple food (meat, eggs, 
lentils, fruits and leafy vegetables) were not frequent in 
low-income family adolescent girls in the urban and rural 
areas [Table 4]. 29.7% of the adolescent girls of low-income 
families in the urban area never eat meat, whereas 24.4% in 
the rural area and 71.1% of the rural adolescence girls eat 
meat less than one time per week (50.4% in urban area). 
11.4% of adolescence girls in the urban area never eat fish 
(6.8% in rural area) and 10.5% of the adolescence girls in the 
rural area eat fish more than one time per day (only 1.9% in 
the urban area). The availability and consumption of fruits 
is quite seasonal in rural Bangladesh. 13.3% of adolescent 
girls eat different types of fruits more than one time per day 
in rural areas, whereas only 4.5% do so in the urban area. 
Consumption of vegetable four to six times and seven times 
per week and more than one time per day was 13.6%, 11.1% 
and 13.2% in the rural area, whereas it was 11.7%, 5.4% and 
10.9% in the urban area. The percentage of consumption of 
egg and milk two to three times, four to six times and seven 
times per week was 40.2, 22.4, 3.7 and 5.5, 1.7, 1.5] in urban 
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Table 2: Body mass index and differentials in prevalence (%) of low-income family adolescent girls aged 14–17 years 
(N = 214 female adolescent girls)
Characteristics 
age (years)
 

% of 
adolescent 

girls
 

Underweight Normal range Overweight
Severe thinness 

(<16.00)
Moderate 
thinness 

(16.00–16.99)

Mild thinness 
(17.00–18.49)

18.50–24.99 ≥25.00

Prevalence (%) Prevalence (%) Prevalence (%) Prevalence (%) Prevalence (%)
Urban Rural Urban Rural Urban Rural Urban Rural Urban Rural

14 34.1 25.6 6.7 25.6 0.3 16.3 33.3 32.6 23.3 0 3.3

15 32.7 27.3 13.5 18.2 0.2 18.2 29.7 36.4 40.5 0 0

16 17.8 15 16.7 5 0.2 30 44.4 45 22.2 5 0

17 15.4 9.1 4.6 9.1 0.1 36.4 22.7 45.5 59.1 0 0

Total 100 22.4 10.3 17.8 0.2 21.5 31.8 37.4 36.5 0.9 0.9

Table 3: Differentials in odds ratio, chi square test, Fisher exact test of severe, moderate, normal and overweight 
among low-income family adolescent girls
Characteristics 
age (years) 

% of 
adolescent 

girls

Underweight   Normal 
range

Overweight

Severe thinness (<16.00) Moderate 
thinness 

(16.00–16.99)

Mild thinness 
(17.00–18.49)

18.50–24.99 ≥25.00

Odd ratio χ2 
(with 1df)

P-value Fisher 
test

Odds ratio Odds ratio Odds ratio Odds ratio

14 34.1 4.8 
(0.9–23.6)

3.1 0.04 0.03 0.7 
(0.3–1.9)

0.4 
(0.13–1.2)

1.6 
(0.55–4.6)

0

15 32.7 2.4 
(0.7–8.1)

1.3 0.13 0.1 1.1 
(0.3–3.9)

0.5 
(0.17–1.6)

0.8 
(0.3–2.2)

NAN

16 17.8 0.88 
(0.2–5.1)

0.02 0.44 0.4 0.3 
(0.02–2.8)

0.5 
(0.14–2.0)

2.9 
(0.7–11.8)

Infinity

17 15.4 2.1 
(0.1–37.1)

0.3 0.3 0.5 0.6 
(0.1–6.9)

1.9 
(0.4–9.5)

0.6 
(0.1–2.5)

NAN

Total 100 2.5 
(1.2–5.5)

4.9 0.01 0.01 0.8 
(0.4–1.7)

0.6 
(0.32–1.1)

1.0 
(0.6–1.8)

1 
(0.1–16.2)

χ2 = 4.9 (with 1 df) 5% level of significance and P-value = 0.01 (severe thinness)

Table 1: Sickness, educational and economic status of low-income families’ adolescent girl
Characteristics % of 

adolescent girls
Urban (%) Rural (%) Odds ratio χ2 (with 1df) P-value

Supplement during reported time 8.411 6.54 10.3 0.61 (0.23–1.6) 0.5 0.23
Sickness of reported time 15.89 10.3 21.5 0.42 (0.19–0.9) 4.2 0.02
Was intake usual 94.39 92.5 96.3 0.48 (0.14–1.6) 0.8 0.2
Education level
No education 1.869 2.8 0.93 3.1 (0.31–29.87) 0.3 0.31
Signature 2.804 1.87 3.74 0.49 (0.09–2.7) 0.2 0.34
Up to primary 27.57 36.4 18.7 2.49 (1.3–4.7) 7.6 0.003
6 to 8 39.25 43 35.5 1.37 (0.79–2.4) 0.96 0.16
9 to 10 18.22 12.1 24.3 0.43 (0.21–0.89) 4.5 0.02
SSC 8.879 3.74 14 0.24 (0.08–0.74) 5.8 0.008
HSC 1.402 0 2.8 0 (0–NAN) 1.4 0.12
Family member % of size  
Family member (1 to 3 persons) 7.009 9.35 4.67 2.1 (0.69–6.37) 1.1 0.14
Family member (4 to 6 persons) 59.35 57 61.7 0.82 (0.48–1.4) 0.31 0.29
Family member (7 to 9 persons) 26.64 25.2 28 0.87 (0.47–1.6) 0.09 0.38
Family member (10+ persons) 7.009 8.41 5.61 1.6 (0.53–4.5) 0.29 0.29
Household income
Mean ± SD 8926.17 ± 3620.47 8140.19 ± 3533.39
SSC = Secondary School Certificate, HSC = Higher Secondary Certificate
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and [35.5, 6.5, 2.8 and 3.1, 0.7, 2.1] in rural low-income 
family adolescent girls of Bangladesh.

The average daily intake for energy, carbohydrates, fat and 
protein for adolescent girls according to the rural and urban 
areas is presented in Table 5.[18] Energy intake was significantly 
different in both the urban as well as the rural adolescent girls. 
There was a higher percentage of rural adolescents than urban 
adolescents; significant differences in energy intake were 
calculated for each area separately. Regarding calorie intake, 
it was observed that the overall calorie intake was quiet poor 
compared with the recommended values between the urban 
and the rural area. The mean calorie intake of adolescent girls 
in the rural area was 2004.51±177.3, which was 85% of the 
recommended daily calorie intake and 1253.23±92.7  in the 
urban area, which was only 53% of the recommended daily 
calorie intake. The protein and fat intake from food were 
also poor for urban adolescent girls compared with the rural 
adolescent girls.

CONCLUSION

Malnutrition is a common problem in Bangladesh.[19] 
Malnutrition early in life of adolescent girls has long-lasting 
effects and affects negatively the overall growth, morbidity, 
cognitive development, educational attainment and adult 
productivity.[20] No such study has so far ever assessed and 
determined that low-income families’ female adolescent girls 
in urban areas have more severe thinness than rural adolescent 
girls, and are also more severe in their early age of life.[21] 

There was a  study show that severe thinness was 9% in rural 
female adolescent lower than 17% in urban female adolescent  
found at aged 14-19 years in Bangladesh.[10,22] Based on the 
food recall, food intake and anthropometric results, the study 
revealed that malnutrition is a common feature among low-
income rural and urban adolescent girls in Bangladesh,[9] 
but severe thinness (BMI < 16.00) of low-income families’ 
adolescents was very high, with more severe thinness in their 
early age of life in urban than in rural Bangladeshi adolescent 
girls according to the reference of the WHO. The study 
showed that the prevalence rate of severe thinness of low-
income families’ adolescent girls in urban areas was 22.4% 
(and 13.9% in Iran,[23] whereas in rural areas it was 10.3%, 
and chi-square and P-values were 4.9 and 0.01 at the 5% level 
of significance. The prevalence rate decreases with increase 
of age (25.6–9.1% in urban adolescents). The same result was 
show in Iranian adolescent girls.[23] This could be due to a 
number of reasons. These differentials of nutritional status 
of urban Bangladesh might be accounted for by differential 
access to health care, or to food, or both.[17] In urban areas, 
different kinds of factors may also be associated with severe 
thinness of low-income family adolescents. These are: poor 
household economic condition, market price of food, food 
availability, periodic food shortage, not to purchase sufficient 
food for their needs, marker of household income-poverty, 
market availability, age, geographical location and cultural 
practices, burden of disease, poor knowledge about long-term 
consequences of undernutrition of adolescents, quantity and 
quality of food and access to health and nutrition services. 
Education and periodic food shortage may also associate with 

Table 4: Percentage of weekly pattern of consumption of selected food items by adolescent girls between the urban 
and the rural areas
Weekly pattern of consumption of selected food items by adolescent girls
Food item Urban Rural

Never
(%)

<1 
time/
week
(%)

1 
time/
week
(%)

2–3 
times/
week
(%)

4–6 
times/
week
(%)

7 
times/
week
(%)

>1 
times/

day
(%)

Never
(%)

<1 
time/
week
(%)

1 
time/
week
(%)

2–3 
times/
week
(%)

4–6 
times/
week
(%)

7 
times/
week
(%)

>1 
time/
day
(%)

Brown rice 93.5 4.7 0.0 0.9 0.0 0.0 0.9 73.8 25.2 0.0 0.9 0.0 0.0 0.0
Bread 0.0 24.3 15.0 23.4 13.1 23.4 0.9 7.5 73.8 4.7 10.3 0.0 3.7 0.0
Fish 11.4 29.9 15.9 27.6 12.9 0.5 1.9 6.8 20.1 8.2 32.9 18.0 3.5 10.5
Meat 29.7 50.4 9.9 9.1 0.9 0.0 0.0 24.4 71.1 2.0 2.5 0.0 0.0 0.0
Egg 0.0 12.1 15.9 40.2 22.4 3.7 5.6 0.9 32.7 21.5 35.5 6.5 2.8 0.0
Milk 16.4 62.6 11.7 5.5 1.7 1.5 0.5 53.9 35.9 3.3 3.1 0.7 2.1 0.9
Vegetables 17.8 14.1 15.8 24.3 11.7 5.4 10.9 18.2 23.5 4.6 15.8 13.6 11.1 13.2
Fruits 9.4 32.8 17.9 18.4 12.7 4.2 4.5 8.2 46.6 6.4 13.7 6.0 5.9 13.3
Tea 13.1 26.2 9.3 15.0 4.7 20.6 11.2 49.5 37.4 0.9 4.7 2.8 1.9 2.8
Coffee 92.5 6.5 0.9 0.0 0.0 0.0 0.0 92.5 7.5 0.0 0.0 0.0 0.0 0.0
Lotcon 2.8 8.4 7.5 43.9 26.2 10.3 0.9 15.9 47.7 7.5 15.9 3.7 1.9 7.5

Table 5: Consumption of calories, protein, carbohydrate and fate of urban and rural adolescent girls
Parameters Calorie intake Recommended 

DRIs by USDA
Protein 
intake

Carbohydrate Fat Urban 
area

Rural 
area

Mean ± SD Mean ± SD Mean ± SD Mean ± SD P N P
Urban 1253.22 ± 92.7 2368 50.8 ± 2.6 225.7 ± 19.2 15.6 ± 0.9 - 107 +
Rural 2004.51 ± 177.3 103.3 ± 5.6 350.3 ± 36.7 18.3 ± 1.5 - 107 +
Sources: USDA, INFS Dhaka University
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inadequate dietary intake in Bangladesh,[10] which might 
have led to undernutrition.

In Table 4, the 7-day food frequency data showed that the 
food consumption behavior of the urban and rural areas was 
also different. In the urban area, 29.7% and 11.4% of the 
adolescent girls of low-income families never ate meat and fish 
and 4.5% ate different types of fruit only once per day (24.4%, 
16.8% and 13.6 in rural areas). The major cereal crops and 
rice consumption of the urban area was also about half that of 
the consumption of rural adolescent girls per day. This could 
be due to food availability (because of their self agricultural 
land) in rural areas. This study also shows that intake of 
energy, protein, carbohydrate and fate were also significantly 
difference between the urban and the rural areas of Bangladesh 
[Table 5]. The recommended amount of energy is 2368/day for 
adolescents at the age of 14–17 years, but only 53% energy 
is covered of the recommended daily energy intake in urban 
adolescent girls and 71% is covered of the recommended daily 
energy intake in Iranian adolescent girls.[24]

Education and economic condition was not associated with 
nutritional status of the low-income family’s adolescent girls 
in both urban and rural Bangladesh. Sickness (Chi square = 
4.2 with P-value = 0.02 at the 5% level of significance) was 
significantly associated with the risk of being severely thin.

Low-income family adolescent girls in urban areas were 
more severely thin because adolescent girls were not the sole 
decision makers; therefore, their nutritional status depended 
on their family. Low income and market prize of food could 
increase the severity in urban Bangladesh. Nutritional service 
and economic development could improve the overall health 
and decrease severity of adolescent girls in urban and rural 
Bangladesh. Basically, there is no such study proving that 
urban adolescent girls are more severely thin than rural 
adolescent girls in Bangladesh. More studies are needed to 
confirm the study findings and to protect severe thinness of 
the urban adolescent girls in Bangladesh.

Limitation of the study
The limitation of our study was that it was cross-sectional 
and therefore causality cannot be determined. The study 
population included adolescent urbans and rurals from low-
income families’ adolescent girls; therefore, it may not be 
representative of all low-income families’ adolescents. Small 
sample size and seasonal variation of food were also major 
limitations of the study.
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