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Iron deficiency anemia among the female students of Dolatpur town Sindh, Pakistan 
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ABSTRACT 
 

Objective: To assess pervasiveness of Iron deficiency anemia in teenage (10-16 years) female students. 
Study Design: A descriptive cross sectional study. 
Place and Duration: The female students from Government High Schools, belonged to Dolatpur town, District Shaheed Benazirabad 
Sindh, Pakistan during period of 15 t h  December 2016 to 26 t h  March 2017. 
Methodology: A Total 150 teenage female students were randomly chosen from different Government Schools. Data like socio-

demographic, socioeconomic, education, social status, age, sex, and dietary intake lifestyle were gathered along with 150 blood 
samples. The evaluation of Body Mass Index (BMI), hemoglobin (Hb) and serum ferritin (SF) levels by using BMI standard formula 
Hemo-Cue Hb 120+ analyzer and ELISA method respectively. 
Results: The mean of Body Mass Index (BMI), Hemoglobin (Hb) and Serum ferritin levels were observed at 17.21±0.71, 10.93±0.91 
and 36.86±23.11 respectively from all female students. Iron Deficiency Anemia was observed in 67.3% of students. 
Conclusion: Nutritious deficiency is the common cause of Iron Deficiency Anemia in female students.  
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INTRODUCTION 
 

Worldwide, around 30 % to 55% youthful people suffer from 
anemia. Youthful people are mostly at the risk of developing 
anemia because of increased  requirement of energy, vitamins 
and minerals at the time of puberty to cope with the physical 

changes teenage people experience at this age1,2. Iron deficiency 
anemia is the main nutritional deficiency disorder prevailing all 
over the world, accounting for about 75% to 80% of the total 
burden of anemia3.

 
Iron deficiency anemia is caused by blood 

loss, insufficient dietary intake or poor absorption of iron from 
food. In Ghana Anemia in children is a public health issue. 
Health Service of National anemia control strategy in Ghana,  
reported that 76% of Ghanaian children less than five years of 
age, 73% of children aged 2 to 10 years and 63% of school 
children aged 5 to12 years suffer from anemia4,5. Globally, more 
than 50% of the world’s population around 3.5 billion people 
were encounter anemia.  Occurrence of iron deficiency in 
developing countries was outrageous, 33% of men, 44% of 
women, 42% of children not yet old enough for school, and 53% 
of school going children, countries like Asia and Africa having the 
highest occurrence amon g st  a l l 6.

 
Different laboratory tests for 

the  d iagnosis  of  i ron  inadequacy anemia in babies different 
are suggested such as Hemoglobin, mean cell volume and serum 
ferritin test7.

 
However, in many developing countries low 

ferritin level is considered as main cause behind iron deficiency 
anemia and its value (<12ng/ml) is a powerful symbol in the 

analysis of iron deficiency anemia8. Men having higher values of 
serum ferritin than women, i.e. men age between 30-39 years 
found to have high value of serum ferritin and it gets 
constant until 70 years of age. However women have 
relatively low serum ferritin level until menopause and then 
a rise is shown in serum ferritin level9. Serum ferritin level may 
vary due to Hemoglobin value which is influenced by residential 
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elevation above sea level or smoking behavior. Iron is significant 
nutritional element for normal neurodevelopment and yet, it is 

the main general nutrient insufficiency among young children 

and infants worldwide10.
  

WHO reported that about 818 
million children below the age of five and women were 
affected by anemia, mostly in up warding countries11. Every year 
about one million die of them. Children with age of up to 4 years 
and pregnant woman are mainly affected with an evaluation 
global occurrence of 43 and 51 percent respectively12.

 
In 

Pakistan most common type of malnutrition disorder present 
in children is iron deficiency anemia. According to a National 
Nutritional assessment, 65% of the Pakistani children ages 
between 7-60 months were found to endure anemia13. 

 
(WHO) 

Recommends cut off points for the diagnosis of iron deficiency 
anemia of less than 12µg/l for serum ferritin and less than 110g/l 
for Hemoglobin and determination of Hemoglobin was used to 
assess anemia14.

 
The information provided estimation about 

Iron deficiency and made presumptions about the values of 
hemoglobin in the diagnosis of iron deficiency anemia. This study 
was conducted to assess the prevalence of Iron deficiency 
anemia in female students (10 to 16 years) of Dolatpur town of 
District Shaheed Benazirabad Sindh. 
 

METHODOLOGY 
 
This descriptive cross sectional study was conducted during the 
period of 15 t h  December 2016 to 26 t h  March 2017 on the 
female students of Government High Schools, belonged to rural 
and urban areas of Dolatpur town, District Shaheed Benazirabad, 
Pakistan. Total of 150 female students (10-16 years) were 
selected by visiting different High schools. Socio-demographic, 

Socioeconomic and other relevant data were collected by 

questionnaire and consent was obtained from participants.  

Female students of age between 10-16 years from Govt. High 
Schools were included in the study who were belonged to rural 
and urban areas of Dolatpur town.   
Participants with psychological, severe illness and disorders, 
deafness or those who were unable to communicate properly 
were excluded from the study.  
The questionnaire included education, social status, age, sex, 
and dietary intake lifestyle. All students were divided into 
three classes on the basis of their monthly income sources of 
their parents. The parents whose income were less than Rs: 
16,000/month (lower income class), Rs: 18,000- 25,000/month 
(middle income class) and were more than Rs: 
28,000/month (upper middle income class). After collection of 
personal, anthropological and dietary intake data by 
questionnaire, the baseline levels were set for  female  students  
fulfilled  all  criteria  which  were  taken  for  the  determination  
of Body Mass Index, hemoglobin and serum ferritin levels. Body 
Mass Index was calculated by dividing the weight in kg by the 
square of height in meters. 5ml of blood sample was taken from 

each of the female students and was poured into the tube 

containing Ethylene Diamine Tetra Acetic acid (EDTA). For the 
assessment of serum Ferritin, 3ml of blood was transferred 
into a test tube and was centrifuged for 15 minutes at 3500 

r.p.m by keeping it at room temperature for about half an  

hour, while Hemoglobin was estimated from remaining 2ml o f  
b l oo d  sa m p l e  in Diagnostic & Research Laboratory Liaquat 
University of Medical & Health Sciences, Hyderabad and  
simultaneously remaining  serum  samples  were  stored  at  20  
degree  ℃  for  future  use. Hemoglobin concentration was 

determined by Hemo Cue HB 201
+ 

analyzer and Serum Ferritin 
concentration was estimated by using ELISA method (Enzyme 
linked immunosorbent assay). According to WHO 
Recommendation, the cut off points for the diagnosis of iron 

deficiency anemia Serum Ferritin is less than 12 µg/l and 

Hemoglobin less than 110g/l.  
 
Data Analysis: The SPSS version-(22) was used to code check 
and analyze data required for statistical parameters which 
include simple mean, frequency distribution, standard 
deviation, Correlation and Co-efficient for the interpretation of 
observed results. 

RESULTS 
 

Comprehensively, 47.3% (n=71) of the female students who 
participated belonged to urban region and 52.7% (n=79) 
belonged to rural region out of total 100% (n=150) female 
students. Generally, the highest percentages, i-e 67.3% (n=101) 
of female students from Dolatpur town were found to be anemic 
as shown in Fig-1.  
 

 
 
Fig-1-: Frequency distribution of anameic and non-anameic 
female students (N=150). 
 
Total 47.3% (n=71) volunteers belonged to urban areas and 

52.7% (n=79) volunteers belong to rural areas. Our findings also 

revealed that mean of BMI=17.21±0.71, Hb=10.93±0.91 
and S.f= 36.86±23.11 respectively was observed in all female 
students.  For urban volunteers, means of BMI (17.40±0.63), Hb 
(11.52±0.53) and S.f (44.33±24.69) were found higher in 
analogizing with rural volunteers.  
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Table-I: Body mass index, hemoglobin and serum ferritin level of girls (N =150). 

Variable 
Frequency BMI 

Mean±S.D 
Hb gram/dl 
Mean±S.D 

S.F µg/l 
Mean±S.D 

P value 
n % 

Urban 71 47.3 17.40±0.63 11.52±0.53 44.33±24.69 

0.491 Rural 79 52.7 17.04±0.73 10.04±0.86 30.15±19.42 

Total 150 100.0 17.21±0.71 10.93±0.91 36.86±23.11 

*P < 0.05 show the significant results, χ2 = 2.41 
Hb=Hemoglobin, S.f=Serum Ferritin, BMI=Body mass index, S.D =Standard deviation
  
TABLE-II: FREQUENCY DISTRIBUTION OF FEMALE STUDENTS ACCORDING TO THE SEVERITY OF ANEMIA (N =150). 

Variable 
(Age groups) 

Normal 
(Hb>12 g/dl) 

Mild 
(10-<11.9 g/dl) 

Moderate 
(7-<9.9 g/dl) 

S.f>12µg/l S.f<12µg/l P value 

n % n % n % n % n %  

10-12 years 21 14.0 18 12.0 5 3.33 40 26.66 10 6.66 0.110 

13-14 years 17 11.33 23 15.33 9 6.0 33 22.0 17 11.33 0.233 

15-16 years 11 7.33 34 22.66 12 8.0 24 16.0 26 17.33 0.111 

Urban 32 21.33 33 22.0 6 4.0 57 38.0 16 10.66 0.371 

Rural 17 11.33 42 28.0 20 13.33 40 26.66 37 24.66 0.212 

Total 49 32.7 75 50.0 26 17.33 97 64.66 53 35.33 0.491 

*p< 0.05 show the significant results, χ2 = 0.638 
 
This data draws important attention which is most of the 
volunteers who were anemic had BMI value less than normal. 
However, existing low iron status in girls has been established in 
multiple studies worldwide. Meanwhile in each age group, the 
mean of hemoglobin level was below the present cut-off level of 
12g/dl. Majority of volunteers below the present cut-off level of 

12g/dl belonged to rural areas (P-value 0.49). This is shown in 

Table-I. 
The illustration made in this table clarifies that amongst all 
volunteers participated in present study 32.7% (n=49) had 
normal level of Hb, 50% (n=75) endure mild anemia (10- 
<11.9%g/dl) and 17.33% (n=26) endure moderate anemia (7- <9.9 
g/dl). Thus, about 67.3% (n=101) endured mild and moderate  
iron  deficiencies  taking  the  Cut-off  points  of  hemoglobin  as  

less  than  12g/dl. Comparatively, low percentage of volunteers 

found affected from mild and moderate anemia belonged to 
the younger aged group 10 to 12 years. Meanwhile high 
percentage of volunteers suffering from mild and moderate iron 
deficiency anemia belonged to the older age groups of 13 to 14 
years and 15 to 16 years. Therefore, the mean of hemoglobin 
levels for the older age groups remained lowest amongst all. 
This might have associated with the onset of menstruation after 
reaching age of menarche, i.e. 14 years of the age. Blood test for 
serum ferritin is the preferred biochemical test and it shows 
significant correlation with total body iron stores. Keeping in 
view the established cut off level Serum ferritin <12µg/l, a 
number 35.3% (n=53) of the all volunteers had low and 64.6% 
(n=97) had normal range of Serum ferritin level respectively. 
Whereas, female students from rural areas reported with low 
percentage of serum ferritin level as compared to urban areas as 
shown in Table-II. 

DISCUSSION 
 
Poor socioeconomic status and malnutrition a r e  the chief 
causes behind the prevalence of anemia in Pakistan. Lack of 

health education, inappropriate health facilities particularly 
in remote and neglected areas of developing countries are of 
great significance behind anemia.  
No such prevalence study has ever been conducted over iron 
deficiency anemia except this present study. It is recognized i n  
a  s t u d y  that there are variations in stored levels of iron15.

 

Though, we observed significant correlation between SF and 
Hb, suggesting iron status being significant determinants of 
hemoglobin and anemia. The serum ferritin concentration in 
healthy volunteers does not show relationship to the size iron 
stores of body, neither change in the serum ferritin value 
correlates with changes in the size of these stores normal 
adolescents16.

 
The previously conducted studies on the iron 

status of adolescent girls were also not satisfactory, evaluated 
the iron status of 199 healthy males and females adolescents 
aged 12 to 19 years living in a fishing society in Sabah, 
Malaysia. The mean hemoglobin value for the females was 
(12.4±1.6g/dl) with (28.6) percent of adolescents having 
hemoglobin level <12 g/dl17,18. In present study our findings 
revealed that mean of BMI=17.21±0.71, Hb=10.93±0.91 and 
S.f= 36.86±23.11 were observed in all female students. While, 
mean of urban volunteers of BMI, Hb and S.f levels were 
17.40±0.63, 11.52±0.53, 44.33±24.69 respectively. It was found 
higher in urban volunteers as compared to rural volunteers 
17.04±0.73, 10.04±0.86 and 30.15±19.42 respectively.  
Anemia in adolescent girls was reported 59.8% all belonged to 
rural Wardha, whereas those belonging to rural Amazonians 
had 15.8% and 27% out of all adolescent schoolgirls in periurban 

Bangladesh. A huge number of adolescent girls 29% in the 

urban slums of Vellore, south India are affected from anemia, 
in Western Kenya prevalence of anemia were 21.1% and 
iron deficiency was 19.8%19-23. In developing countries, 
prevalence of anemia in 27 years was reported by WHO 
comparing only 6% in industrialized ones24.

 
About 61.9% of 

adolescent girls of truly poor community residing in urban 

mailto:10@%3c11.9%25g/dl
mailto:10@%3c11.9%25g/dl
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areas of Dehli and 85.4% of girls from same scenario 
residing in rural parts of Bharatpur (Rajhasthan) were 

anemic25. The prevalence of 43.1% in school and college 
students and 30.4% female students were anemic who 
belonged to District Shaheed Benazirabad26.

 
In p r e s e n t  

comprehensive s t u d y , the p r e v a l e n c e  of Iron deficiency 
anemia amongst female students was 67.3%, i-e quite high in 
female students of Dolatpur town. However, comparison 
between rural and urban areas indicates that mostly anemic 
students belonged to rural areas as shown in Figure-1. 
Occurrence of anemia was in adolescent girls of 16 districts in 
India. Outcome reflected that among adolescent girls (n=4,337) 
from 16 districts, the Occurrence of anemia (defined as 
hemoglobin <12g/dl) was 90% with 7.1% had severe anemia 
(Hb<7g/dl)27. Iranian adolescents school girls, 5.8% had anemia 
(Hb<12) which were 21 in number and 31 girls comprising 8.5% 
of subjects had serum ferritin <12 and 6 cases, 1.7% were of Iron 
deficiency anemia (Hb<12) and serum ferritin <12µg/l. Plenty of 
18 anemic girls, i-e. 85.7% were falling in mild anemia, whereas 
three of all had moderate anemia and none of them was 
reported having severe anemia28.

 
In our study findings 

revealed that out of 100% subjects, about 32.7% female 
students had normal level of hemoglobin, 50% suffered from 
mild deficiency and 17.33% suffered from moderate deficiency 
and severe anemia was not seen. Thus, about 67.3% suffered 
from mild and moderate iron deficiencies taking the Cut-off 
point of hemoglobin as less than 12g/dl, majority of the 
students who endured mild degree anemia were (10-<11.9 g/dl) 
and 35.3% girls had serum ferritin <12µg/l. Considering the data 
with respect to age, low percentage of volunteers suffering 
from mild and moderate anemia were from the younger age 
group of 10 to 12 years. Meanwhile, high percentage of 
volunteers aged 13 to 14 years and 15 to 16 years suffer from 
mild to moderate iron deficiency anemia. Therefore, the mean 
value of hemoglobin levels was the lowest for the older age 

groups. This can be identified with the onset of menstruation 

after 14 years of the age. However, already existing low iron 
status in girls. Meanwhile, in each age group, the mean of 
hemoglobin level was the cut-off level of less than 12g/dl. 
Majority of volunteers below the cut-off level of 12g/dl 
belonged to rural areas as shown in Table-II.  
Present study reveals that Hemoglobin level is quite low in 
female students of both urban and rural areas. In order to 
improve nutritional status, especially for iron of female 
students, necessary steps should be taken and youthful females 
should be encouraged for healthy eating and for the 
improvement of their lifestyle. Furthermore, abundant use of 
green leafy vegetables, meat, chicken, egg and pulses should be 
used in routine food intake to enhance nutritional stores and 
iron stores of body. 
 

CONCLUSION 
 

Nutritious deficiency is the common cause of Iron Deficiency 
Anemia in female students.  
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