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Abstract
Background: Prevalence of anemia is disproportionately high in developing
countries due to poverty, inadequate diet, certain diseases, pregnancy and
lactation, and poor access to health services. Anemia is ignored in most
developing countries even though it is one of the most prevalent public health
problems and has serious consequences for national development. Adolescent
girls' health plays an important role in determining the health of the future
population because adolescent girls' health has an intergenerational effect. The
cumulative impact of the low health situation of girls is reflected in the high
maternal mortality rate, the incidence of low birth weight babies, high
perinatal mortality, fetal wastage, and consequent low fertility rates.
AIM: A study on the prevalence and severity of anemia among adolescent
females. Materials and Methods: This cross-sectional study was conducted
in the year 2021 over 6 months at Sri Muthukumaran Medical College
Hospital and Research Institute, Chikkarayapuram, Kundrathur Road, Near
Mangadu, Chennai - 600 069. Totally 500 adolescent girls who fill the criteria
were selected for the study. The parents of the students were also informed
about the test and written consent was obtained. Socio-demographic details
regarding symptoms and signs of anemia were recorded using a pretest
proforma. Hemoglobin was assessed by the cyanmethaemoglobin method.
Result: The majority of them (81.7%) were belonging to a nuclear family.
17.5% of them belonged to a joint family and only 1% of them belonged to an
extended family. None of the girls out of 300 had symptoms like
breathlessness, palpitation, pedal edema, or fatigue. Loss of appetite was
present in 27 girls. 134 adolescent girls have pallor in conjunctiva altogether.
Going by pallor, 26.8% had anaemia, most of them had their nails neat, cut,
and clean. The mean Hb level in the two groups is found to be different and it
is statistically significant in menarche & non - menarche. There is no
significant association between anemia status and age at onset of
menarche/duration of the post- menarcheal period. The non-significant p-value
of the chi-square test reveals that there is no significant association between
the number of days of menstrual bleeding (duration) and the anemic status.
70% of normal weight bearing children are anemic. A statistically significant
association is found between the level of nutrition and anemic status.
Conclusion: Prevalence of anemia in adolescent girls is high (58.4%). The
difference in nutritional needs widens after the onset of puberty. Lack of
personal hygiene is found to be a major factor contributing to the prevalence
of anemia. The higher prevalence of anemia among post-menarche can be
explained by the fact that menstrual blood loss is a significant parameter of
anemia.
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down the major contributors such as BMI, socioeconomic status, age, and menstrual discharge.[10]

INTRODUCTION
According to WHO health is defined as a state of
well-being and not merely an absence of disease or
infirmity. Levy (1980) states that Health care and
good nutrition improve people's standard of living
by reducing sickness and mortality and increasing
life expectancy.[1] Health is not only an individual
issue but also a community issue. Poor health
reduces the physical and cognitive capacities of an
individual. When people identify health problems,
their health-seeking process is influenced by the
availability, accessibility, affordability, adequacy,
and acceptability of health infrastructure.
Adolescence is a period of transition from childhood
to adulthood.[2] Adolescent girls have been
recognized as a special period in their life cycle that
requires specific and special attention. Adolescence
constitutes a very vital age group being an “entrant”
population for parenthood. The status of health
during the period is a major determinant of the
health and nutrition of her future children.[3] The
adolescent experiences markedly accelerated growth
during 2 to 3 years growth spurt, and dramatic
alteration in the adolescent body size and proportion
occurs. The Health and Nutritional needs of
adolescent girls are mostly ignored.[4] The
cumulative effect of poverty, undernourishment, and
neglect is reflected by their poor growth and
development. Girls between 13-18 years of age
show a lower percentage of iron, and with the onset
of menarche become highly susceptible to anemia.
In India, every year million marriages are taking
place of which a large number of girls from poor
households are pushed into early marriages, which
are consummated almost.[5] Three million marriages
involve girls in the 15-19 years of age group
(Glimpses of girlhood in India). Girls bearing their
first baby between the ages of 14-18 years result in
low birth weight babies and postnatal complications.
Adolescent girls' health plays an important role in
determining the health of the future population
because adolescent girls' health has an
intergenerational effect.[6] The cumulative impact of
the low health situation of girls is reflected in the
high maternal mortality rate, the incidence of low
birth babies, high perinatal mortality, fetal wastage,
and consequent low fertility rates. A higher
prevalence of anemia was found to be present in
girls with the attainment of menarche (90.65%) as
compared to girls who did not attain menarche
(87.93%). Prevalence of anemia was slightly higher
in girls below 14 years (92.2%) but the status of
menarche and menarcheal age was not significantly
associated with anemia.[7] There is no difference
between the Hemoglobin of premenarcheal girls and
girls with a regular menstrual cycle which shows the
influence of menstrual bleeding on anemia that is
significant statistically as well as clinically.[8,9]
Though various factors contribute to the prevalence
of anemia, the current study has helped to narrow

MATERIALS AND METHODS
This cross-sectional study was conducted in the year
2021 over 6 months at Sri Muthukumaran Medical
College
Hospital
and
Research Institute,
Chikkarayapuram,
Kundrathur
Road,
Near
Mangadu, Chennai - 600 069. 500 adolescent girls
who fill the criteria were selected for the study. The
parents of the students were informed about the test
and written consent was obtained. Sociodemographic details regarding symptoms and signs
of anemia were recorded using a pretest proforma.
Hemoglobin
was
assessed
by
the
cyanmethaemoglobin method. Socio-demographic
details such as age, type of family, birth order,
socioeconomic status of parents, personal hygiene,
usage of sanitary latrine, and details regarding
symptoms and signs of anemia were recorded using
a pretest proforma. Height was measured with an
inch tape to the nearest centimeter. Subjects were
requested to stand upright without footwear with
their back against the wall, with feet together and
eyes directed forward. Weight was measured using a
bathroom weighing machine that was kept on a firm
horizontal surface. Subjects were asked to remove
their footwear and then the weight was recorded to
the nearest kilogram. The 0 mark in the weighing
machine was checked before weighing each student
to avoid errors in reading to categorize the girls into
underweight, normal, overweight, and obese.
Hemoglobin
was
assessed
by
the
cyanmethemoglobin method.
The same lab
technician and same instrument were used during
the whole study period. The subjects were made to
sit and the fingertip was cleaned using spirit and
cotton. The cleaned fingertip was pricked using a
disposable sterile needle and blood of about 0.02 ml
was drawn using a pipette and mixed with drabkin’s
solution of 5 ml in a test tube. Then the blood mixed
solution was shaken and allowed to stand for 5
minutes for the RBCs to lyse and the hemoglobin to
convert into cyanmethemoglobin. The hemoglobin
was measured using a calorimeter after 5 minutes.
Methods for hemoglobin determination are many
and varied. The most widely used automated
method is the cyanmethemoglobin method. To
perform this method, blood is mixed with Drabkin’s
solution, a solution that contains ferricyanide and
cyanide. The ferricyanide oxidizes the iron in the
hemoglobin, thereby changing hemoglobin to
methemoglobin. Methemoglobin then unites with
the cyanide to form cyanmethemoglobin.
Cyanmethemoglobin produces a color that is
measured in a colorimeter. The color relates to the
concentration of hemoglobin in the blood. For
interpretation of anemia cut-off, the percent for
hemoglobin was taken as <11.5 gm/dl for girls < 11
years and <12 gm/dl for girls >12 years.
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[Table 3] None of the girls out of 500 had symptoms
like breathlessness, palpitation, pedal edema, or
fatigue. Loss of appetite was present in 27 girls.
[Table4] 134 adolescent girls have pallor in
conjunctiva altogether. Going by pallor, anemia is
found to be 26.8%.
[Table5] Among 249 girls, 48.2% attained menarche
at the age of 13 years. Only 6% attained menarche
before the age of 10 years.
[Table6] There is a statistically significant
association exists between the age of the girls and
anemic status. Chi-square value – 46.94. p-value –
0.001.
[Table7] The means Hb level in two groups is found
to be different and it is statistically significant. to
value = 5.988,P-value = <0.001
[Table8] There is no significant association between
anemia status and age at onset of menarche/duration
of the post-menarcheal period. Chi-square value –
0.934, p-value – 0.628
[Table9] 70% of weight children are anemic. A
statistically significant association is found between
the level of nutrition and anemia status. Chi-square
value – 6.37, p-value – 0.041

Inclusion Criteria
The study included the adolescent girls who were:
Aged between 13 - 25 years and who attained
menarche and who are willing to participate in the
study and available during the data collection
procedure.
Exclusion Criteria
Adolescent girls who were, absent during the study
period, under the treatment of anemia, not willing to
participate.
Statistical Analysis
The data were subjected to statistical analysis using
the package of the SPSS 20.0 version. The statistical
test used to determine the attributes include
descriptive statistics and the chi-square test. The
level of significance was fixed at 5%.

RESULTS
[Table1] Among the total 500 study subjects, 50.4%
of them were <12 years and 49.6% of them were
>13 years of age.
Table 1: Age Distribution Among The Study Subjects
Age(in Years)

Number

Percentage

<12
>13
Total

253
247
500

50.4%
49.6%
100

Table 2: Severity of Anemia
Anemia stage

Total no of participants =500 (%)

Normal (11-14 g/dL)
Mild (9-10.9 g/dL)
Moderate (7-8.9 g/dL)
Severe (< 7 g/dL)

180(29.4%)
129(47.4%)
141(15%)
50(8%)

Table 3: distribution of symptoms of anemia among the adolescent girls
Symptoms

Present

Absent

Total

Breathlessness
Palpitation
Pedal edema
Fatigue
Loss of appetite

0
0
0
0
27

500
500
500
500
473

500
500
500
500
500

Table 4: distribution of pallor in various sites among the adolescents girls
Presence of Pallor

Present

Absent

Nail
Conjunctiva
Palm
Tongue

19
134
21
39

481
366
479
461

Table 5: distribution of age at menarche among the adolescent girls
Age at Menarche (in years)

Number

Percentage

9
10
11
12
13
14
Total

3
12
24
75
120
15
249

1.2
4.8
9.7
30.1
48.2
6.0
100
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Table 6: age-wise distribution of anaemic status in the study subjects
Age

<12 years
>13 years
Total

Anemia
Present
No.
110
182
292

Total
%

Absent
No.

%

No.

%

43.5
73.7
58.4

143
65
208

56.5
26.3
41.6

253
247
500

50.6
49.4
100

Table 7: mean and standard deviation of hb level between the girls who attained menarche and not attained
Hb Level

Number

Mean

Standard Deviation

Girls not attained menarche
Girls attained menarche

251
249

11.879
11.086

1.2245
1.7015

Table 8: anaemia status versus duration of post-menarcheal period
Post menarche
Duration

Anemia Status
Present
No.
%

Absent
No.

%

No.

%

1 year
2 years
>3 years
Total

128
34
22
184

48
12
5
65

27.3
26.1
18.5
26.1

176
46
27
249

70.7
18.5
10.8
100

72.7
73.9
81.5
73.9

Total

Table 9: distribution of anaemia status based on body mass index
Body Mass Index

Under weight
Normal
Over Weight and Obese
Total

Anemia Status
Present
No.
%

Absent
No.

%

No.

%

25
231
36
292

11
156
41
208

30.6
40.3
53.2
41.6

36
387
77
500

7.2
77.4
15.4
100

69.4
59.7
46.8
58.4

DISCUSSION
WHO (2005) reported that iron deficiency anemia is
the most common nutritional disorder in the world.
Globally anemia affected 1.62 billion people which
corresponds to 24.85% of the population. However,
in the population with the greater number of
individuals that is nearly 95% of them were nonpregnant women.[11] The national nutritional anemia
control program in India is implemented through the
primary health centers and sub-centers. It aims at
decreasing the prevalence and incidence of anemia
in the woman of reproductive age. Iron deficiency is
the most prevalent micronutrient deficiency and
anemia is associated with impaired cognitive
functioning, lower school achievement, and most
likely lower physical work capacity.[12] Adolescent
girls are at risk of developing iron-deficient anemia
because of the increased iron requirement for
growth. The difference in nutritional needs widens
after the onset of puberty. Anemia in post-menarche
is due to added burdens like menstrual blood loss
which precipitates the crises often. Indian girls from
affluent backgrounds are found to have a slightly
lower age at menarche (12.5 yrs) compared to those
of European origin in the United States (12.8 yrs). [13]
The American girls, of American origin, have the
same age at menarche as Indian girls. In this study,
the majority of the girls have attained their
menarche at 13 yrs. Similar findings are observed by
Gupta VM et.al in which the mean age at menarche
is 13.5 yrs ± 1.03yrs. Within India, girls from
Urban Delhi have an average menarche age of 12.3

Total

yrs.[14] Out of total study subjects, 49.8% are postmenarcheal. Prevalence of anemia in post
menarcheal girls were much higher compared to the
pre menarcheal girls (73.9% versus 43%). This
difference was statistically significant. The higher
prevalence may be explained by the fact that
menstrual blood loss is a significant parameter for
anemia. Mean Hb for pre-menarche girls was found
to be 11.87 whereas, for post-menarche, it was
11.08 in the present study. This difference is
statistically significant (P-value 0.001). In
developing countries, parasitic infections and other
infectious diseases are more common which peak
the requirements of iron in the human body.[15] In
the present study, there is a statistical association
between Hb status and personal hygiene (Table No.
14; P-Value 0.001). Similarly, Gawarikar R et. al.
have observed a statistically significant association
between personal hygiene and anemia, i.e. 63% of
anemic individuals have very poor personal
hygiene.[16] Likewise, a similar finding has been
observed by Indupulli. et al in their study 53.6% of
subjects with poor personal hygiene were anemic. In
the present study, there is a statistically significant
association between body mass index and the
hemoglobin status (P-value 0.041).[17] Joyce M
Block et.al conducted a study on the prevalence of
anemia among adolescent girls of the scheduled
caste community of Punjab. The study concluded
that only 29.43% of girls were normal and 70.57%
were affected with various grades of anemia
condition among them 30.57% of girls were mildly
anemic and 27.17% were moderately anemic and
390
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12.83% suffered from severe anemic.[18] Julia
Critchley et.al stated that adolescent girls were a
particularly vulnerable group as their requirements
for iron as well as its uses in the body are high.
Anemia during adolescence limits growth and
delays the onset of menarche, which in turn may
later lead to Cephalo Pelvic disproportion. Every
often in India, girls get married and become
pregnant even before the growth period is over,
making anemic girls double risky.[19,20]

7.

8.

9.

10.

CONCLUSION
Prevalence of anemia in adolescent girls is high
(58.4%). The difference in nutritional needs widens
after the onset of puberty. Lack of personal hygiene
is found to be a major factor contributing to the
prevalence of anemia. The higher prevalence of
anemia among post-menarche can be explained by
the fact that menstrual blood loss is a significant
parameter of anemia. Continuous education and
awareness program regarding anemia is necessary
among adolescent girls to prevent risk factors of
anemia and mitigate the adverse effect of anemia in
pregnancy. Early detection and management
strategies should be adopted to prevent anemia.
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