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ABSTRACT

Background: Adolescence is considered as a period of increased demand of physiological needs including macro and micro nutrients. The
requirement of some minerals as such iron and zinc are of top important elements involved in the physical and mental growth and development of
adolescents. Low intake of iron rich food and excessive blood loss in menstruation are main reasons of iron deficiency anaemia in adolescent girls.
Objective: a) To calculate the haemoglobin Hb level of adolescent girls in relation to their dietary habits. b) To compare Hb level in early and late
adolescent girls. Study Design: Cross-sectional descriptive study. Settings: Three schools and two colleges of Shahdara region Lahore Pakistan.
Duration: Six months from April to October 2017. Methodology: Cross-sectional descriptive study in which 262 adolescent girls were selected by
stratified random sampling. The data was collected through food frequency questionnaire. Chi square test was used to find the association between
food intake frequency and Hb level. Results: From sample of 262 adolescents 31.2% girls have BMI less than 5TH percentile and 27.6% were found
obese.31.2 adolescents were found anemic. Association was found between Hb level and intake of meat, beef, beef liver, legumes, nuts, black beans,
dark chocolates, green vegetables, fruits, chapatti and iron supplements. Conclusion: The results identified the decrease intake of potential nutrients,
low level of income, less education level of mothers and large number of family contributing to anemia in adolescent girls.
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loss in menstruation are main reasons of iron deficiency anemia
in adolescent girls.4
It is estimated that prevalence of anemia among adolescents is
found 27% in developing countries, and 6% in developed
countries.5 In Pakistan 50% of the females of reproductive age
suffer from iron deficiency anemia while in the urban Punjab
21.8% of the females aged 9-29 are having mild to severe
anemia.6
The prevalence of anemia is inexplicably high in under
developed countries because of poverty, inadequate weight loss
program, certain diseases, pregnancy/lactation and improper
health services with a multitude of social customs and beliefs
cited against women.7
Anemia is one major factor that affects the health of
adolescence. Girls who are suffering from this problem are
unable to solve all emotional, behavioral and academic
problems effectively.8 The world’s adolescent population is
going through a chain of serious nutritional demanding
situations which are not only affecting their growth and
development however additionally their livelihood as adults. So,
the status of hemoglobin level in adolescent girls in relation to
their dietary habits is assessed in this study.

INTRODUCTION

Although all stages of life cycle require healthy nutrition but
adolescence is considered as a period of increased demand of
physiological needs including macro and micro nutrients
because this is the period of growth and development.1 Many
changes occur in life style of adolescents in this period. These
Changes in lifestyle may affect their eating habits and food
choices. However international research has reported unhealthy
food habits in adolescents, such as consumption of soft drinks,
fried foods and fast food that may have bad effect on their
health. The non-inclusion of fruits and vegetables in their diet is
also found that lead to nutritional inadequacy, and particularly
micronutrient deficiencies, in adolescents.2
Among adolescents, girls are found exposed group especially in
developing countries like Pakistan. Customarily they face
discrimination at every stage of life.
Due to these
discriminations they have minimal intake of micro and macro
nutrients that Increases the risk of nutritional deficiencies in
adolescent girls and they are considered as nutritionally weak
part of population. Along with nutritional discrimination they are
also married at a premature age and are at greater risk for
reproductive morbidity and mortality.3
The requirement of some minerals as iron and zinc are of top
important elements involved in the physical and mental growth
of adolescents. Low intake of iron rich food and excessive blood
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Settings: Three schools and two colleges of Shahdara region
Lahore Pakistan.
Duration: Six months from April to October 2017.
Sample Technique: Stratified random sampling.
Data Collection Procedure: This study considered the
adolescent girls of age 12-19 years from schools and colleges
of Shahdara region. It includes female students of the 8 th-13th
standards from three major girl’s high schools and two colleges
of Shahdara region. Permission for data collection has taken
from district education officer Lahore for schools and director of
public instruction (colleges) Punjab Lahore for colleges. The
student’s list was taken from the administration of the girl’s
schools and colleges.
After taking consent from study participants strata of each class
were made (6 strata) and data was collected by stratified
random sampling. As the sample size was 262 girls from three
schools and two colleges so equal number 43 or 44 of students
were selected from each stratum so that each age group can be
represented equally.
Subjects were divided into two groups as early and late
adolescents. Students from class grade 8th to 10th were
considered early adolescents and students from the class 11th
to 13th grades were considered late adolescents to make
comparison between both groups for their Hb level. Data was
collected by food frequency questionnaire that comprise four
parts personal information, assessment of hemoglobin level,
assessment of BMI and frequency of food intake. Blood samples
were collected by expert technician and were analyzed for Hb
level on X2 machine from Govt teaching hospital Shahdara
Lahore. Data collection was completed in three months. After
collection data was analyzed by SPSS version 20. Descriptive
statistics-percentages and frequencies were used to analyse
the data and chi2 was used to assess association between
eating habits and Hb level of adolescents.

Table No 1: Demographic variables
Variables

Frequency distribution & %

Age n, %
12-15 years

131 (50)

16-19 years

131 (50)

0.481

Class grade n, %
8th grade-10th grade

132 (50.1)

11th grade -13th
grade

130 (49.9)

0.649

Father occupation n, %
Govt job

96 (36.6)

Private job

99 (37.7)

Labourer

67 (25.5)

0.000**

Father income n, %
15000-25000

47 (17.93)

25000-35000

215 ( 82.07)

0.000**

BMI n, %
< 5th percentile

82 (31.2)

5th -85th percentile

104 (41.2)

>85th percentile

76(27.6)

0.053

Hb n , %
Anaemic

82 (31.2)

Normal

171 (65.1)

Above normal

09 (3.4)

RESULTS

8th grade

As shown in table no 1 all subjects were female adolescent from
8th to 13th class grades between the ages of 12-19 years.
Subjects were selected equally from both groups as 131 from
early adolescents and 131 from late adolescent group. From
(N=262) 44 or 43 subjects were selected from each stratum.
Most of student’s father do private job (37.7%) and other
students’ father did govt job (36.6%) and (25.5%) girl’s fathers
were labourer. A very large numbers of father’s income was
25000 to 35000(82.07%) and very few have 15000 to
20000(17.93%). This showed that most of girls belong to poor
and middle-class families.
From (n=262) 31.2% subjects were found under weight as their
BMI fall below the 5th percentile, 41.2% have normal BMI and
27.6% were found overweight. As shown in table No 1, 65.1%
adolescents have normal Hb level, only 3.4 % adolescents have
healthy Hb level as 12.4-14mg/dl. 31.2% subjects were found
anemic as their Hb level range from 11-11.9mg/dl and this is an
alarming rate of anemia in Shahdra region.
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P value

9th grade

25

23 23
19

20

Frequency

10th grade

15
12

13 13

12

10
7

6

5
1
0
<11-11.9mg/dl 12-12.4mg/dl 12.4-14mg/dl

2
0

14&above

Figure 1: HB level of early adolescent girls
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value was 0.003. from the group of vegetables and fruits green
vegetables, fruits, fruit chaat and fruit juice were found
significant with Hb level as their P Value was found 0.003, 0.003,
0.001 and 0.001 that is less than 0.05.From the group of cereals
only chapatti was found associated with Hb level as its P value
was found 0.042 and only honey and iron supplements were
fund associated with Hb level. The girls who have taken these
food items that are associated with Hb level have good Hb level.
For demographic variables data was collected by demographic
portion of questionnaire. Socioeconomic status that includes
father occupation, father income and number of family members
were found highly associated with Hb level as their p value was
less than 0.05.

13th grade

25
21 21

Frequency

20

18

20

15

15

11

9

10
5

7

3

1

3

2

0

Table 3: Association between Hb level and food
Variables

𝛘𝟐

P value

Meal pattern

Figure 2: HB level of late adolescent girls

Break fast

24.759

0.003**

Upon making comparison of early and late adolescents, late
adolescents were found more anemic as shown in figure no 2
late adolescent (n=131) 33.5% and (n=131) 29% early
adolescent were found Anemic. Along other contributory factors
of anemia this rate showed the poor dietary habits of late
adolescents.

Mid-morning

18.568

0.029*

Lunch

28.284

0.001**

Evening

8.625

0.473

Dinner

19.897

0.003**

Table 2: Meal pattern of study participants

Dark Chocolates

38.491

0.003*

Meat

37.701

0.004**

Use of milk and milk products
Use of Meat and beans

Always

Some time

Often

Never

%

%

%

%

Beef

42.314

0.001**

Breakfast

21.4

26.7

19.5

32.4

Beef Liver

76.066

0.000**

Mid – Morning

26.0

28.2

21.8

24.0

Legumes

29.336

0.044*

Lunch

48.1

35.1

12.2

4.6

Black Beans

34.394

0.011*

Evening Time

17.9

23.7

28.2

30.2

Black Grams

30.661

0.031*

Dinner

73.8

22.4

3.0

0.4

Nuts

37.968

0.004**

Green vegetables

39.410

0.003**

Starchy Potato

29.121

0.047*

Fruits

38.597

0.003**

Fruit chat

41.168

0.001**

Fruit Juice

42.314

0.001**

21.634

0.042*

21.295

0.046*

25.919

0.011*

Meal pattern

Use of vegetable

This study also revealed that the girls who have taken their meal
regularly were found healthy and the girls who miss their meal
were found anaemic. it was investigated in this study that most
of girls 32.4% have missed their breakfast and they go to their
school and colleges without taking breakfast.24% girls have
never taken any food at mid-morning on the other hand large
number of girls have taken their lunch and dinner and this
percentage was found 48.1 and 73.8% respectively as shown in
table No 2.
Association between different food items and Hb level was
analyzed by using chi square and the results indicate that. From
the group of meat, poultry and nuts great association was found
between beef, beef liver and Hb level as their significance level
was found 0.001 and 0.000 respectively. Nuts and black beans
were also found significant as shown in table No 3 that their P
value is less than 0.05. from the group of milk and milk products
only dark chocolate was found associated with Hb level as its P
APMC Vol. 14 No. 3 July – September 2020

Use of fruits

Use of cereals
Chapati
Use of fats, oils and oils sweats
Honey
Others
Iron Supplement

*P-value <0.05
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income, less education level of mothers and large number of
family contributing to anemia in adolescent girls.

DISCUSSION

This study was conducted to assess the Hemoglobin level in
relation to dietary habits and nutritional deficiencies in
adolescent girls like iron deficiency anemia. In this study, no
association was found between age and Hb level as P-value
was 0.481 that is more than the significance level of 0.05 that
oppose the results of a previous study that reported the linear
relationship between age and Hb level.9 However, socioeconomic status is considered as a symbol of health and it has
great impact on health of all age groups particularly
adolescents. This study in line with the results of prior studies
that showed strong relationship between Hb level and
socioeconomic status.10
On the other hand, the results of this study indicated a strong
association between BMI and Hb level. The outcome of a
study11 also evident that BMI is the indicator of health so the girls
who have normal BMI have good Hb level but the upshot of
another study is contradicting the results of current study.12 The
result of present study are in congruence with a previous study
indicate that those girls who miss their breakfast as well as not
taking their meals properly have low Hb level.13 The findings of
this study are comparable with the result of a study that signifies
meat is an essential food item for growth and development of
body and mind as it is rich source of iron.12 Strong association
was found between meat (p-value = 0.004), beef (p-value =
0.001) and beef liver (p-value = 0.000) and Hb level. Legumes,
black beans and nuts intake also has a great impact of Hb level.
In contrast, the results of this study are dissimilar with a study
that showed significant relationship of fish, chicken and eggs
with Hb level.14 Findings of this study compatible with the
findings of another study that intake of milk and milk products
was not inhibit the absorption of iron. Although, a significant
association was found between reduced level of Hb and in dark
chocolate intake.15 Moreover, the current study shows similar
results with another study that green vegetables, starchy
potatoes, fruits and fruits containing food items are better to
improve hemoglobin level.10
Furthermore, the results of present study are also aligned with
another that showed no noteworthy relationship between
cereals group and Hb level.2 The findings of this study are
similar with the result of a study, revealed that fast-food and
beverages are getting in vogue among adolescents. However,
these are not good for the health of adolescents as this food
stuff reduces the iron binding capacity that leads to low level of
Hb.13
It is evident that good dietary habits and proper nutritional intake
are essential to maintain an adequate Hb level in adolescent
girls. Consequently, it can helpful to reduce the morbidity and
mortality rate among these girls as they are the future mothers.

SUGGESTIONS / RECOMMENDATIONS

In order to decrease prevalence of anemia, government should
start health education programs in school and college level
which will further help the students to adopt healthy eating
pattern and selection of healthy food.
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