
INTRODUCTION:
Anemia is dened as the lack of red blood cells or 
dysfunctional red blood cells in the body. It leads to reduced 
oxygen ow to the body's organs.  In adolescent girls, iron 

1deciency anemia has serious health implications  and it 
increases due to increased iron demands during puberty, 

2menstrual losses, and limited dietary iron intake . The 
deciency of iron affect the physical and mental functions, 
and impair intellectual performance, limits growth and delays 
the onset of menarche, which leads to cephalopelvic 

3disproportion . In India, iron deciency anemia has the 
highest prevalence among adolescent females. According to 

1,4previous studies , 60- 70% of Indian adolescent girls are 
anemic with haemoglobin (Hb) level < 12gm/dl.
 
Inadequate nutrition in adolescent age, has the serious 
consequences throughout their reproductive age and beyond. 
Most of the Indian girls get married and get pregnant even 
before the growth period is over that doubles the risk of 

5anemia . In the school adolescent girls, school performance, 
attendance, and physical work capacity affected by chronic 

6anemia .
 
In India Iron-deciency anemia is the most common form in 
women, children, and adolescents resulting from inadequate 

7,8intake and low absorption of dietary iron . In 1970, the 
National Nutritional Anemia Prophylaxis Programme 
(NNAPP) launched in India. Under this program, iron and folic 
acid tablets were distributed to pregnant women. No impact of 
this program on the prevalence of anaemia was observed in 

9an evaluation , conducted during 1985–86. Consequently, 
certain modications were made in the NNAPP to make it more 

10effective and efcient .

Iron requirements increases when the expansion of the total 
blood volume, the increase in lean body mass, and the onset 
of menses in young females. In the preadolescents iron 
requirements increase from level of ∼0.7-0.9 mg Fe/d to 2.2 mg 
Fe/d and more in heavily menstruating young women. The 
requirements increases with the timing and size of the growth 

11spurt as well as sexual maturation, and the onset of menses . 

Regular nutritional education sessions should be carried out 
12to increase awareness in adolescent girls regarding anemia .

Very few studies were conducted previously regarding the 
data on the prevalence of iron deciency anemia among 
adolescent girls in Jodhpur city (Rajasthan). It will helps in 
identifying the quantum of this problem and planning 
involvement to increase Hb level of adolescent girls through 
iron prophylaxis, dietary modication and helminth control. 
This will provide better school performance and safe 
motherhood in future.  The present study was conducted to 
highlight the problem of iron deciency anemia in adolescent 
girls and to study socio-demographic factors related to 
anemia.

MATERIALS AND METHODS:
This study was conducted during the years 2017 to 2019 in the 
Department of Physiology, Dr. S.N. Medical College, Jodhpur, 
Rajasthan. A cross-sectional study was designed and a 
sample size of 100 female adolescent girls (age between 12 -
16 years) were taken for study, according to inclusion criteria. 
Prior to initiation of this study, approval of institutional ethical 
committee was received. The ethical committee granted 
permission to conduct the study. The participants were rst 
given an explanation about the purpose and procedure of the 
experiment and then written informed consent was taken from 
all the subjects before they underwent the study procedure.
Inclusion Criteria: 
Ÿ  Age between 12 -16 years. 
Ÿ Haemoglobin grade 7 and 12 were included in the study.
Ÿ Willingness to participate in the study.

Exclusion Criteria:
Ÿ Age below 12 years and above 16 years.
Ÿ physically and mentally unt subjects. 
Ÿ Hypertensive, and diabetic.
Ÿ Uncooperative. 
Ÿ Students who were absent.

The general information including bio-data, parents' 
education, occupation, and income collected to estimate 
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13socioeconomic status using Kuppuswamy scale . The 
students were directed for the measurement of height and 
weight to evaluate their nutritional status with the help of BMI 

14according to cut off directed by the WHO .

Haematological Assessments:
Sahli's acid haematin method was used for the estimation of 
Hb level. Capillary blood collected from the study participants 
by pricking the nger tips by Lancet. A separate lancet was 
used for each individual to avoid cross infection. Aseptic 
conditions maintained during the procedures. Hb estimation 
was done using Hb cuvette. Hemocue strips used for each 
participant and same calibrated instrument was used 
throughout the study. Anemia was classied according to 
WHO cut-off points as mild anemia (10.0-12.0 g %), moderate 
anemia (7.0-10.0 g %) and severe anemia (<7.0 g %).

Statistical Analysis:
Statistical analysis was undertaken using SPSS v10.0 and MS 
Excel 2013. In the present study, initially frequencies of all 
variables were taken followed by comparison of various 
variables. Appropriate statistical tests were used for nding 
the association and trend. Independent sample t-test was 
used for continuous variables and the chi-squared test for 
categorical variables. The level of signicance applied was 
95.0% (p- value < 0.05).

RESULTS
Data were analysed and results were tabulated. Out of 100 
students participated in the study, 46 (46%) were anemic, in 
which 34 (73.91.2%) females were mildly anemic, 10 (21.73%) 
females were moderately anemic, and 2 (4.34%) was suffering 
from severe anemia. [Tables 1, 2 and g. 1]

We observed that 34 (34%) students from middle 
socioeconomic status and 12 (12%) students from upper 
socioeconomic status were anemic. [Table-4]

In the present study, 20 (20%), 55 (55%), 20 (20%), and 5 (5%) 
students were anemic in underweight, normal, overweight, 
and obese BMI groups, respectively. The results were 
statistically signicant (P < 0.01). [Table-5 & g. 2]

We noted that 25 (25.00%) students, who were taking 
vegetarian diet and 21 (21.00%) students, who were taking mix 
diet, suffered from anemia. These results were statistically 
signicant  (P < 0.01) [Table 6]

Source: Original

Source: Original

Source: Original

Fig1. Showing The Distribution Of Study Participants 
According To Grading Of Iron Deciency Anemia. Source: 
Original

Source: Original

Source: Original

Fig 2. Pie Chart Showing Distribution Of Study Participants 
According To BMI. Source: Original

Source: Original

DISCUSSION:
The present study carried out in 100 healthy school going 
adolescent female in the age range of 12-16 years, to estimate 
the prevalence of anemia among adolescent girls, which in 
turn gives the information about the socio-demographic 
factors associated with anemia, and to analysis the severity of 
the anemia and it's possible causes. It is a long-standing 
problem in India with high prevalence of anemia in 
adolescents. India has the world's highest prevalence of iron 
deciency anemia among women, and 46% of the adolescent 
girls being anemic. 

In the present study, 46% of females were anemic. 34 (73.91%) 
females were mildly anaemic, 10 (21.73%) females were 
moderately anemic, and 2 (4.34%) was suffering from severe 

Table -1. Distribution Of Study Participants Based On 
Presence Or Absence Of Iron Deciency Anemia.

Iron deciency 
Anemia

Female Total (%)

Present 46 46%

Absent 54 54%

Total 100 100

Table -2. Distribution of study participants according to 
Haemoglobin level.

Severity of anemia Female (No. of girls) Total (%)

Mild (10-12gm/dl) 34 73.91%

Moderate (7-10gm/dl) 10 21.73%

Severe (<7gm/dl) 2 4.34%

Total 46 46%

Table-3.  Distribution Of Study Participants Based On Their 
Consumption Of Green Leafy Vegetables.
Consumption Frequency Anemia No Anemia Total (%)

No. (%) No. (%)
Daily 15 30 35 70 50

Once weekly 12 54.54 10 45.45 22
Twice weekly 11 64.70 6 35.29 17

Thrice weekly 8 66.66 3 25 11
Total 46 54 100

Table-4. Prevalence Of Iron Deciency Anemia In Relation 
With Socioeconomic Status. 

Anemia Lower Middle Upper Total

Present 0 34 12 46

Absent 3 41 10 54

Total 3 75 22 100

Table-5.  Distribution Of Adolescent Girls Based On BMI.

BMI Female Total (%)

Underweight 20 20%

Normal 55 55%

Overweight 20 20%

Obese 5 5%

Total 100 100%

Table-6. Type Of Diet And Occurrence Of Iron Deciency 
Anemia.

Anemia Veg. diet (%) Mix diet (%) Total (%)

Present 25 (25%) 21 (21%) 46 (46%)

Absent 20 (20%) 34 (34%) 54 (54%)

Total 45 (45%) 55 (55%) 100
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anemia. The similar results observed in a study carried out by 
15Chaudhary and Dhage  at an area under Urban Health 

Training Centre of a medical college, Nagpur, they found 
prevalence of anemia 35.1% among a total of 296 adolescent 
females (10-19 years old).  Although, our ndings differ from 

16the study done by Bulliyy et al.  who found 96.5% prevalence 
among non-school going adolescent girls in three districts of 
Orissa, of which, 45.2%, 46.9%, and 4.4% had mild, moderate, 
and severe anemia. Medical students are from the well to do 
families and non-school going adolescent females from 
poverty hit families and may have dietary difference as cause 
for higher prevalence of anemia in among these adolescent 
girls.

In our study, we found that the no signicant difference in the 
prevalence of anemia in different BMI groups. Similar results 

17were found in a study done by Ugwuja et al. . Previously 
studies found the occurrence of  anemia, in both 

18,19undernourished and over nourished individuals . In 
contrast to our study, some studies have associated anemia 

20,21with low BMI .

In our study, we found that iron deciency anemia is more 
common in students on vegetarian diet than on mix diet. 
Similar ndings observed in a study done by Chaturvedi et 

22al. .

In the present study, we found that a statistically insignicant 
association of anemia and socioeconomic status though the 
amount of data to arrive at this conclusion is less. Similar 
results are found in a study done by Ugwuja et al., it shows that 
educational status and occupation had no effect on anemia 

17prevalence .

According to NFHS-3 more than 39% adolescent girls (15-19 
years) are mildly anemic while 15% and 2% suffer from 

23moderate and severe anemia respectively . Our study is not 
conducted on a large study group. To make it statistically more 
reliable, it should be conducted among sufciently large 
study groups.

It was observed that prevalence of anemia varies with the 
knowledge about prevention of anemia & the frequency of iron 
rich source viz. green leafy vegetable. It was observed that 
knowledge and awareness responsible for status of anemia 
up to certain extent. Girls having knowledge about sources of 
iron rich food and prevention of anemia were less anemic than 
the girls not having knowledge, although statistically it was 
not signicant (P>0.05). 

Strengths Of The Study: 
This study gives an information regarding prevalence of 
anemia among school adolescent population which was 
rarely evaluated in India. BMI was determined based on Z-
score recommended by WHO, for Adolescents.

Limitations Of The Study: 
One of the major limitation of our study was small sample size. 
The small sample size has an inuence on the evaluation of 
outcomes, as it can overrate the results and thus may interfere 
to conclude more signicant study results. Assessment of 
energy, protein and other macro or micro nutrient intakes was 
not done because of limited resource available.

CONCLUSION:
In our study, we found that prevalence of iron deciency 
anemia among Indian adolescent school girls was quite 
common. Although, majority among these girls were showing 
mild anemia. Prevention of iron deciency anemia in 
adolescent school girls should be supported through 
nutritional education and various national level anemia 
prophylaxis programmes and improve the socio-economic 

status of the population through poverty alleviation 
programmes. Further researches, with large number of 
subjects, are required to conclude more signicant results.
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