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Background:  Adolescent is the period between 10 and 19 years. They form the future generation of a country. 
Adolescents’ nutritional needs are critical for the well being of a society. The adolescents have different needs and 
have diverse problems. This study was conducted to assess the nutritional status and find out the morbidity pattern 

of the school going adolescents.  Objectives: To study anemia in adolescent school boys aged 10-19 years. Methods: A cross-sectional study was 
done covering 500 students between 10-19 years of age from rural and urban schools of district Aligarh. Students were interviewed and clinical 
examination was done. The data obtained were tested statistically by percentages and Chi-square Test using SPSS 20. Results: Overall prevalence 
of anemia in the study population was found to be 24.0%. Students with severe thinness were most anemic (50.0%)

Conclusion:

Adolescent is vulnerable age group with high prevalence of anemia, therefore should be given priority in national health programs.
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INTRODUCTION
The term adolescence meaning “to emerge” or “achieve identity” is 
a relatively new concept, especially in developmental thinking. The 
world is home to 1.2 billion individuals aged 10–19 years forming 
18% of world population Adolescents number have been doubled 
since 1950.1Adolescence may be divided into three developmental 
stages based on physical, psychological and social changes2

• Early adolescence- 10 to 13 years
• Middle adolescence- 14 to 16 years
• Late adolescence- 17 to 19 years.

Adolescents account for more than one-fifth of the world’s popula-
tion. In India, this age group forms 21.4 percent of the total popula-
tion.3 The National Family Health Survey -3 (NFHS-3)4 says that 30 
percent among adolescent boys are anemic in India. It is found that 
prevalence of anemia decreases in post-adolescence stage (19.3 per-
cent for the age group 20–29 years).

It is noteworthy that health services in developing countries focus on 
preschool-age children and pregnant women, with the consequence 
that health needs of adolescents may not be adequately met.

METHODS
The study was done in registered schools of the Department of Com-
munity Medicine, JNMC, AMU, Aligarh. The total population of male 
adolescents in all the schools was 2533, out of which a sample of 512 
students (256 from the rural schools and 256 from the urban schools) 
were selected using Probability Proportionate to Size sampling (P.P.S.). 
Only 500 students cooperated in the study.  The sample size was

calculated using the formula – 
Sample = {(1.96)2 PQ} / L2. 
where prevalence
(P) = 20%, Q = (1- P), Precision (L) =9%.

The age of the student was recorded on their last birthday (Gregorian 
calender) from the school record. A detailed clinical and dietary his-

tory and a thorough physical examination were conducted for each 
adolescent and clinical impression was made at the end of the exam-
ination. Weight (kgs) and height (cms) was taken according to stand-
ard protocol.

The present cross sectional study was carried out for a period of one 
year from 1st of August 2013 to 31st July 2014. Male students between 
10 to 19 years were included in the study. Students below 10 & above 
19 years, non co-operative, chronic absentee and girl students were 
excluded. In the study pretested pre-framed proforma, measuring 
tape and weighing machine were used. Before the starting of the 
study approval was taken from Institutional Ethical Committee. Per-
mission was taken from school authority in each and every school. 
Principal of the schools was the main authority in all schools. If a stu-
dent was 18 years or old, an informed consent was also taken. Health 
education & adequate counseling were provided to all the students of 
concerned class.

The data obtained were tested statistically by percentages and chi-
square test. SPSS 20 was used for the same. 

RESULTS
Table 1 - Distribution of the study population according 
to age and place of residence

Age group (yrs)
                               Place          

           TotalUrban Rural
No. (%) No. (%) No. (%)

10-13
(Early adolescents) 47 18.36 127 52.05 174 34.80

14-16
(Mid adolescents) 143 55.85 69 28.28 212 42.40

17-19
(Late adolescents) 66 25.79 48 19.67 114 22.80
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Figure 1 - Distribution of school children according to their 
family type-

Table 2 – Distribution of anemia and severity of anemia 
in relation to age in the study population

Age group 
(yrs)

No. of 
Boys

Presence of  
anemia Mild Moderate Severe

No. % No. % No. % No. %
10-13 174 33 18.96 33 18.96 0 0 0 0
14-16 212 62 29.35 62 29.35 0 0 0 0
17- 19 114 25 21.93 22 19.30 3 2.63 0 0
Total 500 120 24.00 117 23.40 3 0.60 0 0

Table 3- Distribution of anemia in relation to BMI in the 
study population—

BMI Category No. of Boys
Cases of anemia
No. %

Normal SD to -2SD 344 57 16.57
Thinness -2 to -3 SD 103 45 43.69
Severe thinness <-3SD 30 15 50.00
Overweight +1 to +2 SD 21 3 14.28
Obesity +2 SD 2 0 0
Total 500 120 24.00

The distribution of the school children by age is shown in table, the 
age of the study population ranged from 10-19 years. Majority of the 
population 212 (42.4%) belonged to 14-16 years age group (mid ado-
lescence) followed by 174 (34.8%) in the 10 to 13 years (early adoles-
cence) and the least population of 114 (22.8%) were in the 17 to 19 
years age group (late adolescence). Table 1 also depicts that in urban 
areas of our study population, mid adolescent population was max-
imum (55.85%) and early adolescent population was the minimum 
(18.36%) and in rural areas, maximum population was of early ado-
lescents (52.05%) and minimum was of late adolescents (19.67%). In 
rural areas less student population in late adolescent group was prob-
ably due to school drop-out.

India has been traditional joint family systems for centuries. In urban 
area, majority of families were nuclear (57.03%).This clearly shows 
that due to modernization and urbanization, socio- economic de-
mands of younger population are changing, hence the joint family 
system is struggling for its existence in urban settings and the nucle-
ar family system is taking over the joint one. In rural area, majority of 
families were joint (72.54 %).

Table 2 describes the prevalence of anemia in the study population. 
Overall prevalence of anemia was found to be 24% in the study. 
Maximum prevalence of 29.35% was seen in mid adolescence (14-16 
years) followed by 21.93% in late adolescence (17-19 years) and the 
minimum prevalence of anemia 18.96% was seen in early adoles-
cence (10-13 years). 23.40% of the study population had mild anemia 
and that of 0.6% had moderate anemia. None of the boy had severe 
anemia. Table 3 shows that there was a correlation between BMI for 
age and anemia in the study population as seen in the table. Adoles-
cents with severe thinness had prevalence of anemia 50.0% followed 
by 43.69% in adolescents who were thin. This association was highly 
significant. (Chi Square=45.140, degree of freedom=4, p=0.00)

DISCUSSION
In a study done in Aligarh by Ahmad et al5 showed that in rural area, 
majority of the population (59%) belonged to 10-13 years age group 
as compared to (26.5%) of urban area of same age group.

Verma et al6 did a study on adolescents in Rohtak and found the over-
all prevalence of anemia was 67.7% which was higher than present 
study. In another study Jain et al7 showed overall 43% of the boys 
were found to be anemic with 23% having moderate to severe ane-
mia. Srivastava et al8 studied Bareilly children aged 5-15 years and 
found that overall prevalence of anemia was 37.5% of children. The 
prevalence of anemia in girls (42.8%) was significantly higher than in 
boys (33.7%).

Balki9 found that the overall prevalence of anemia was 5.6% in Deni-
zli, Turkey. Muzammil et al10 did a study in Dehradoon and found that 
prevalence of anemia among adolescent boys was 37.4%. 

Handa et al11 studied 7-10 years school going children in Allahabad 
to assess nutritional status. Clinical status assessing anemia was also 
recorded. Study revealed that 65.33% had anemia, out of which ap-
proximately half (53.33%) were mild anemic and 12% were moderate 
anemic. Goel et al12 did a school based cross-sectional study in Shim-
la and found that prevalence of anemia in adolescent boys was to be 
12.9%. Mean age of adolescent boys suffering from anemia was 15.3 
years.
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