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Abstract

Anaemia, a serious and challenging nutrition cum health problem of Indian adolescent girls, the major
reasons are poor knowledge, practices and socio-economic conditions. The study covered the
prevalence of under-nutrition and anaemia in adolescent girls, their nutrition-related knowledge,
attitude, and practices (KAP) and to find out the relation among socio-economic status, body mass
index (BMI) and 'KAP’ with anaemia. School going rural adolescent girls (n=200) of Purba Medinipur
district, West Bengal were selected randomly. The study revealed that 53.5% were from lower middle
class and 43.5% were in under-nutrition status. Among the participants, 53.8%, 33.8% and 1.2%
suffering from mild, moderate and severe anaemia respectively. In the domains of nutrition and
anaemia, 74% have inadequate knowledge, 88% have poor attitude level, and 89% follow unhealthy
practices. A significant association noted among the socioeconomic status, BMI, KAP levels with
nutritional anaemia and such factors have positive impact on it.
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Introduction

Adolescence, the time between childhood and adulthood, is an important stage in human life.
As adolescence is a time of tremendous physical, psychological, and cognitive development,
it is a uniquely special stage in life. In India, adolescents constituents 22.8% of the
population &M, It is a unique stage of human development and an important time for laying the
foundations of good health. About one-tenth of the population is adolescents and the nation’s
growth and wellbeing greatly dependent on the nutritional status of these adolescents.
Malnutrition affects the adolescents the most, since during these periods, their requirement
for nutrients is more. This requirement further increases during pregnancy [2. Attention to
nutritional status is important during the adolescent stage, especially for girls, as they are
undergoing the complex process of growth and development. During adolescence, the need
for all nutrients increases. The increased demands for energy and nutrients that happens in
adolescence due to remarkable growth and development during this period . The nutritional
requirements may be double at the peak of growth spurt compared to the rest period of
adolescence. In the another study found an increased predominance of under-nutrition among
rural teenage girls (. Healthy adolescent girls to be healthy mothers of a nation that will help
to generate a sound and protective future generations. Malnutrition is posting a great threat to
adolescents, especially in developing countries like India. Under-nutrition in this age group
may be due to variety of factors, including the continuation of childhood malnutrition,
household food insecurity, a lack of awareness, inadequate knowledge or incorrect dietary
practices, and food fads. Furthermore, the prevalence of under-nutrition linked anaemia is
quite high (>60%) in this age category . Worldwide, the highest prevalence of such
anaemia among women, including adolescents, is observed in India. The prevalence of
anaemia among adolescent girls is 56% in India !, The widespread incidence of anemia in
adolescent girls in India is gaining increasing recognition. Anemia among adolescent girls
(Hb <12 g/dI) is concerningly high according to the reports of NFHS-5,2019 which revealed
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over 59.1%, with a distribution of mild, moderate and severe
anemia are 26.4%, 30.1% and 2.6% respectively 1. A
survey by Indian Council of Medical Research (ICMR,
2000) in different parts of India revealed that 87 per cent of
pregnant women suffer from anaemia and about 10 per cent
have severe anaemia (Hb<80 g/I) Bl In another study
exposed that the average prevalence of anaemia was 83 per
cent (Hb<70 g/l) among pregnant women in 16 districts ],
Nutritional anemia is a significant public health issue in
India. It has devastating impacts on health, physical and
mental productivity which affects quality of life, particularly
among the vulnerable. Urgent action to combat anaemia is
needed from all concerned as remarkable levels of morbidity
are noted of the anaemic persons and it is associated with
national socio-economic loss. The purpose of the
investigation is to find out the time based occurrence of
under-nutrition and anaemia of adolescent school girls and
to assess nutrition-related knowledge, attitude, and practices
(KAP), the association between socio-financial state, body
mass index (BMI), KAP level and prevalence of nutritional
anaemia in adolescent school girls at rural communities in
the district of Purba Medinipur.

Material and Methods:

Study design and sample: The cross-sectional study design
was selected, and a total 200 adolescent girls (aged 12-17
yrs) were randomly selected from different villages under
rural areas of Purba Medinipur district.

Inclusion criteria: School going adolescent girls (12-17
yrs) from rural community of Purba Medinipur were
included in this study.

Exclusion criteria: Married adolescent girls and severely ill
girls were excluded from study.

Questionnaire development and haemoglobin
estimation: The questionnaire was separated into 3
sections: Socio-demographic, anthropometric and nutritional
KAP status. Haemoglobin was estimated by random
sampling out of the selected adolescents.

1. Socio-Demographic information: In this section,
information were collected from the subjects about age,
education, religion, family type, family income as per
modified B.G Prasad scale-2020 %, mother education
and age at menarche.

Anthropometric assessment: The anthropometric
parameters like height, weight, BMI were covered.
Height was measured by anthropometer ', Weight was
measured by weighing machine (21,

KAP questionnaire preparation: Questionnaires on
KAP were prepared covering 3 major domains:
Nutritional Anaemia, Nutrition & Health, Sanitation &
Hygiene (%1, All questions of knowledge level were
objective types with multiple options where 1 and 0
mark were allotted for correct and wrong answer
respectively. Total score under knowledge domain was
0 to 70. Participants were classified in three groups
according to obtained score where inadequate
knowledge group having the score less than 35 (<50%),
moderately adequate knowledge group having the score
35-52.5 (50% to 75%) and strong knowledge from
53.0-70 (76% up to 100%). Attitude questions were
prepared by using 5 point Likert scale where the score 1

~ 45~

https://www.allresearchjournal.com

for strongly oppose, score 2 for oppose, score 3 for
neutral, score 4for acceptance and score 5 for strongly
acceptance. The cumulative score having the span of 0-
100. Attitude questions were categories as poor with the
score less than 50% (<50), good from 50% to 75% (50-
75) and very good is scored from 76% upto 100% (76-
100). In practice level of questionnaire, there were of 2
options: yes/no (scored: 1/0). Total score were ranged
from 0 to 30. Practice levels were categories as
unhealthy practice with the score less than 50% (<15),
normal practice from 50% to 75% (15-22.5) and health
friendly practice is scored more than 76-100% (22.8-
30).

Haemoglobin estimation: Blood sample was collected by
professional technicians and haemoglobin was estimated in
a authorized laboratory. The reading was compared with
WHO (2011) standards for classification of anaemic
samples M4, Total 80 adolescent girls were selected
randomly for haemoglobin estimation.

Statistical analysis: Data were evaluated by SPSS20 and
expressed as Mean and its standard deviation for numerical
variables and count. Percentage was computed for
categorical variables. For non-parametric variables, chi-
square (y2) test was done. The statistical evaluation was
considered significant at p <0.05.

Ethical statement: Institutional Human Ethics Committee
(IHEC) of Vidyasagar University has provided the ethical
clearance certificate (ref. no.- VU/IHEC-5/1-24 dated
06.09.2024). All the participants were informed regarding
the purpose of the study. Written consent form was obtained
from each of the participant for willing to participate in this
study.

Results and Discussion

Socio-demographic details

The socio-demographic features of the study subjects are
shown in Table 1. Adolescence has three developmental
stages viz., early (10-14 years), middle (15-17 years) and
late (17-21 years) based on physical, psychological and
social changes. Following this classification, the subjects in
the age range of 12 - 17 years i.e., early and middle-
adolescence stage were selected for the present study as this
is the appropriate time to develop positive attitude among
young girls towards better health as well as nutrition. The
socio-demographic data of the participants revealed that
among the 200 selected adolescent girls, majority (68.5%)
belong to early adolescent period and 31.5% were from
middle adolescence period. Students in 7" standard
constituted the highest proportion i.e., 39% followed by 8th,
gt 10th and 11™ standard with percentage of 21%, 13%,
16% and 11% respectively. Among the adolescent girls,
80.5% were Hindu, 18% were Muslim and 1.5% belonged
to other religions. Out of the total population, 71.5%
adolescent girls were from nuclear family and 28.5% were
from joint family. From economic dimensions, according to
modified B.G prasad scale-2020, 53.5% were from the
lower middle class, 39% were from the middle class and
7.5% were from the upper middle class of socio-economic
status ", Among the adolescent girls, 94% girls were non-
vegetarian and 6% were vegetarian. Maximum mother’s
educational qualification was higher secondary and
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secondary education i.e 37% and 24% respectively, 13%
mother educational qualification was graduate, 10% mother
education was postgraduate and above. Menarcheal age was
11-12 years of 57% subjects, 25%, 16% and 2% girls
menarcheal age were 13-15 years, 9-10 years and 16-17
years respectively.

Anthropometric assessment

Adolescence, the junction between childhood and adulthood
distinguished by accelerated somatic and reproductive
growth. Monitoring growth during this period, is a
significant health and morbidity indicator in the community.
The anthropometry is simple and reliable technique for
public health [*31. Height and weight were measured utilizing
standard protocols followed by computation of BMI. Height
and weight of the adolescent girls were also compared with
the Indian Academy of Paediatrics standards (IAP-2015).
The table 2 presented a comparison between the mean
weight, height and BMI of the respondents with IAP
standard (2015). The mean bodyweight of the participants in
the age range of 12-17 years was found to be lower and the
mean height was found to be less for all the ages of
adolescent girls when compared with IAP standard. The
mean BMI was found to be less for the ages of 12,15,16 and
17 years adolescent girls but mean BMI was little higher in
13 and 14 years girls when compared with 1AP (2015)
standard.

The BMI analysis in this study revealed that 43.5% of
adolescent girls are undernourished, a concerning indication
of potential nutritional deficiencies or inadequate dietary
intake. While 51.5% of the girls fall within the normal BMI
range, suggesting adequate nutrition for just over half, the
presence of 4% overweight and 1% obese girls highlights
emerging concerns about weight management, likely due to
imbalanced diets or lifestyle changes. The combined burden
of under-nutrition and over-nutrition emphasizes the need
for targeted nutritional interventions to address both the
extremes (Figure 1). This result is consistent with the
publication of other conducted survey in Uttar Pradesh and
the result showed that the proportion of underweight,
overweight, and obese pupils were 47.0%, 5.9%, and 2.7%,
respectively, the survey was done among 2400 adolescent
school girls (10-19 years) in Barabanki district of Uttar
Pradesh 61,

Anaemic status

The grades of anaemia were categorized according to WHO,
as severe, moderate and mild anaemia [*’]. The current study
reveals a high time based nutritional anemia among
adolescent girls, with a mean haemoglobin level of 10.59
g/dl. Most girls (53.8%) had mild anaemia, while 33.8% had
moderate anaemia, and 1.2% had severe anaemia. Another
study reported that among the anaemic adolescent females
in Orissa, 45.2% had mild anaemia, 46.9% had moderate
and 4.4% had severe anaemia . A comparable study
conducted by Rajaratnam et.al. to assess the prevalence of
severe, moderate and mild anaemia among adolescent girls
in Tamil Nadu revealed 2%, 6.3% and 36.5% respectively
(181 Another one study was conducted on women in coastal
Kochi, Kerala, the majority (72.6%) of the individuals in the
entire population were anaemic. Among them, most of them
(51.6%) were mildly anaemic and some (21%) were
moderately anaemic °l. The proportion of mild anaemia in
this study is higher compared to earlier findings, suggesting
widespread but less severe iron deficiency. These results
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underscore the need for early intervention programs to
prevent the progression of anaemia among adolescents
(Figure 2). The cause of lower prevalence of moderate and
severe anaemia in adolescent school going girls may be due
to impact of mid-day-meal programme in school where
protein is also provided about half of daily requirement, an
important regulation of anaemia prevention.

Knowledge, attitude and practice level

The findings suggested that, the high prevalence of
inadequate knowledge (74%), poor attitudes (88%), and
unhealthy practices (89%) among adolescent girls
concerning anaemia may stem from several factors(Figure-
3). Limited access to health education, particularly in
schools and communities contributes to the insufficient
knowledge. In the previous study showed that, about 75% of
adolescent girls had moderate knowledge, 24% had lower
knowledge, and only 1% had sufficient knowledge on
micronutrient deficit anaemia and 75% of adolescent girls
were having desirable practice while only 25% had
undesirable practice on iron deficiency anaemia 2%, Another
study showed that, majority of participants (60%) had an
adequate knowledge regarding anaemia. A positive attitude
was demonstrated, along with adequate awareness of
anaemia. A total of 55.5% of participants expressed having
good health habits 211, Cultural beliefs and misconceptions
about nutrition and health may also play a role in shaping
negative attitudes [?2. Additionally, socio-economic factors,
including limited access to nutritious food and healthcare
services, could explain the widespread unhealthy practices.
Addressing these gaps requires targeted health education
programs, community-based interventions to shift attitudes,
and improved access to resources for promoting healthy
practices. This comprehensive approach could help to
mitigate anaemia and improve overall adolescent health.
Table 3 demonstrates that among the adolescent girls who
were anaemic, 78.75% had lack knowledge, 12.5% had
slightly adequate knowledge and 8.75% had sufficient
knowledge. The result revealed the prevalence of anaemia is
more among the girls with inadequate knowledge and there
is a significant association between knowledge levels about
nutrition and the prevalence of anaemia among adolescents.
According to the study conducted in Indonesia, maternal
knowledge of anaemia was associated with child anaemia in
urban and rural areas 31, The current study also revealed a
relationship between lower knowledge level and high
prevalence level of anaemia significantly among adolescent
girls. It is crucial to implement targeted health education
programs for adolescent girls, focusing on enhancing their
nutritional literacy and awareness of anaemia prevention, as
this can empower them to make informed dietary choices
and ultimately reduce anaemia rates in this vulnerable
population, now called as social vaccination programme.
Table 4 revealed that maximum (89%) anaemic adolescent
girls had poor attitude towards nutrition and heath, 9% had
good attitude and only 2% anaemic girls had very good
attitude and there is a substantial relationship between
attitude levels and anaemia prevalence among participants,
as statistically calculated by a level of significance at
p<0.05. However, it is noteworthy that a higher prevalence
of anaemia is observed among those with poor attitudes
towards nutrition and health. This implies that while attitude
alone may not directly influence anaemia prevalence,
negative attitudes could contribute to poor dietary practices,
thereby indirectly impacting nutritional health. Another
study conducted in Malaysian adolescent girls on nutrition
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education, attitude and haemoglobin status, there was a
extremely significant (1% level) positive connection
between respondent’s attitude scores and hemoglobin levels.
The study suggests that better attitudes have positive impact
on higher haemoglobin levels among adolescents 4. The
current study also agrees with the previous findings. This
indicates the importance of fostering positive attitudes
towards nutrition and health, as enhancing participants'
perspectives could potentially mitigate anaemia prevalence
even if the statistical significance is not firmly established.
Therefore, addressing attitude-related barriers through
targeted interventions may be beneficial in improving
overall health outcomes among this population.

The data presented in Table 5 demonstrated among the
anaemic adolescent girls 91% girls have unhealthy practices
about anaemia, 7.5% have normal practice and 1.2% have
healthy practices. There is a significant association between
practice level and the prevalence of anaemia among
participants at p<0.05, that nullify the null hypothesis. This
finding suggests that improper practice level is positively
correlated with a higher prevalence of anaemia. In a
previous study conducted among adolescent girls in coastal
Kochi, Kerala, a strong positive connection was established
between subject’s practice scores and hemoglobin levels.
Practices including consumption of food earlier in the day,
intake of vitamin C rich fruits, regularly eating fruits, and
frequent drinking of tea/coffee, etc. lead to better
hemoglobin levels of individuals I¥l. The present study
revealed the same findings.

The data presented in Table 6 demonstrated that maximum
(51%) anaemic adolescent girls were from lower middle
class family, 35% were from middle class family and 14%
anaemic girls were from upper middle class family and there
is a significant association between socio-economic status
and the prevalence of anaemia among participants at
p<0.05, resulting in the rejection of the null hypothesis. The
above result indicates that lower socio-economic status is
positively correlated with a higher prevalence of anaemia. A
further investigation carried out among adolescent girls
from rural regions of Tamil Nadu revealed that the
prevalence of anaemia was high (70.59%) among the girls
who belonged to lower class socio-economic status,
followed by lower middle class (50.49%) and middle class
(34.48%). This was found to be statistically significant 251,
These findings were concordant with other similar studies
conducted among anaemic girls belonging to Uttar Pradesh
(261 Nagpur 1, Chandigarh [?8, and Delhi ?°1 showing high
prevalence rate of anaemia among lower socioeconomic
groups. The present study showed the same findings. The
close relationship between anaemia and socioeconomic
status emphasizes the need for formulating and
implementing measures to address and eradicate
socioeconomic disparities. Individuals from economically
disadvantaged backgrounds may experience limited access
to nutritious food, healthcare, and education, contributing to
inadequate dietary practices and poor health outcomes. This
highlights the critical need for public health interventions
and policies that address socio-economic disparities, aiming
to improve nutrition and health literacy within vulnerable
populations, ultimately reducing the prevalence of anaemia
and enhancing overall well-being.

In the present study, Table 7 indicated the prevalence of
anaemia was more among the underweight (41%) and
normal weight (53%) adolescent girls and prevalence of
anaemia was less among the overweight group (5%) and
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obese (1%) adolescent girls which was statistically
significant (p<0.05). The study revealed that there was a
significant association between Body Mass Index (BMI) and
the prevalence of anemia. Lower BMI values are correlated
with a higher prevalence of anemia among the participants.
The overall incidence of anemia against to BMI in that
observation was consistent with numerous other
literatures indicated that individuals with high BMI had a
lower prevalence of anemia, while participants were having
low BMI, more likely to be anemic. Low BMI is associated
with a higher prevalence of anemia 303132 In current
observation, adolescent females with underweight have a
greater frequency of anemia that could be attributable to
deficit state of food and poor dietary routines in rural areas.
Individuals with lower BMI often face nutritional
deficiencies that compromise their overall health, leading to
a reduced capacity for erythropoiesis and consequently,
anemia. This relationship emphasizes the importance of
addressing nutritional status as a crucial factor in the
prevention and management of anaemia. Interventions
designed to enhancing dietary intake and improving a
healthy weight are essential to enhance the nutritional status
of individuals, thereby reducing the risk of anemia and
improving health outcomes in the affected population.

Table 1: Socio-demographic characteristics of the subjects covered
in the study, n=200

Category Number | Percentage
(n) (%)
Early Adolescence(12- 137 68.5
Age _ 14yrs)
Middle Adolescence(15-
63 315
17yrs)
Class -vii 78 39
Class-viii 42 21
Education Class-ix 26 13
Class-x 32 16
Class-xi 22 11
Hindu 161 80.5
Religion Muslim 36 18
Others 3 1.5
. Nuclear 143 715
Family type Joint 57 285
1-(Upper class)
Family income 27533 i »
(modified B.G ”'(Upgggg;dggg class) |45 75
Prasad scale- -
2020) I11-(Middle class) 78 39
Per capita 2260-3765
income (PCI) 'V'(Lo‘l"’legomz'ggge class) | 107 535
(INR/month)
v-(Lower class) 0 0.0
<1129 '
Iliterate 12 6
Primary 20 10
Mother’s Secondary 48 24
education Higher secondary 74 37
Graduate 26 13
Postgraduate & above 20 10
. Vegetarian 12 6
Dietary pattern Non-vegetarian 188 94
9-10yr 32 16
Age at 11-12 years 114 57
Menarche 13-15 years 50 25
16-17 years 4 2
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Table 2: Comparison of mean height, body weight and BMI of age specific adolescent girls with IAP standard (2015), n=200

IAge (Year) Hnjlg:rf +(§r|;) IAP standard (2015)P valuev:\/:ég::_(skg) IAP standard (2015)P vaIueB:\\/lA;;:EgBZ)IAP standard (2015)|P value
12year |147.2+6.77 148.4 0.291 | 37.01+4.82 39.8 0.001*| 17.01+1.97 18 0.003*
13year |149.8+6.74 152.2 0.031*|42.62+6.22 43.6 0.328 | 19.07+2.50 18.8 0.494*
14year |151.2+5.89 154.7 0.000* | 46.57+8.06 46.4 0.873 | 20.43+3.49 19.4 0.027*
15year |151.3+4.47 156.1 0.000* | 44.25+6.85 48.4 0.007*| 19.32+2.84 19.9 0.335
16year |155.2+5.51 156.9 0.254 | 47.7+6.56 49.7 0.261 | 19.89+2.56 20.3 0.554
17year |156.4+6.92 157.4 0.501 | 48.28+4.32 50.9 0.001*| 19.89+1.98 20.6 0.096

Values presented as mean=SD. Statistical interpretation was done using one-sample t-test. “*” indicated significant difference at p<0.05

Table 3: Association between knowledge level and anaemia prevalence, n=80

. Knowledge level ' . . 2
Anaemic status Inadequate n=63 | Moderately adequate n=10 | Adequate n=7 Chi-square test of independent variable (1.)
Severe anaemia 1(1.6%) 0(0.0%) 0(0.0%)

Moderate anaemia 26(41.3%) 1(10%) 0(0.0%) _ .
Mild anaemia 35(55.6%) 6(60%) 2(28.6%) 37.18(p=0.000)
Normal 1(1.6%) 3(30%) 1(71.4%)

Percentage value given in parenthesis. Statistical interpretation was done using chi-square (A?) test. *significant at the level of p<0.05

Table 4: Association between attitude level and anaemia prevalence, n=80

. Attitude level . . . 2
Anaemic status Poor =71 1 Good n=7 Very good n=2 Chi-square test of independent variable (1.2)
Severe anaemia 1(1.4%) 0(0.0%) 0(0.0%)

Moderate anaemia 26(36.6%) 1(14.3%) 0(0.0%) _ *
Mild anaemia 41(57.7%) | 2(28.6%) 0(0.0%) 34.09(p=0.000)
Normal 3(4.2%) 4(57.1%) 2(100%)

Percentage value given in parenthesis. Statistical interpretation was done using chi-square (A?) test. *significant at the level of p<0.05

Table 5: Association between practice level and anaemia prevalence, n=80

Anaemic status Practice level Chi-square test of independent
Unhealthy Practice n=73 | Normal practice n=6 | Healthy Practice n=1 variable ().%)
Severe anaemia 1(1.4%) 0(0.09%) 0(0.0%)
Moderate anaemia 27(37%) 0(0.0%) 0(0.0%) _ -
Mild anaemia 22(57.5%) 1(16.7%) 0(0.0%) 42.97(p=0.000)
Normal 3(4.1%) 5(83.3%) 1(100%)

Percentage value given in parenthesis. Statistical interpretation was done using chi-square (A?) test. *significant at the level of p<0.05

Table 6: Association between socio-economic status and anaemia prevalence, n=80

Anaemic status Socio-economic status Chi-square test of independent
Lower middle class n=41 | Middle class n=28 | Upper middle class n=11 variable (A?)
Severe anaemia 1(2.4%) 0(0.0%) 0(0.0%0)
Moderate anaemia 20(48.8%) 7(25%) 0(0.0%)
Mild anaemia 20(48.8%) 19(67.9%) 4(36.4%) 41.75(p=0.000)"
Normal 0(0.0%) 2(7.1%) 7(63.6%)

Percentage value given in parenthesis. Statistical interpretation was done using chi-square (A?) test. *significant at the level of p<0.05

Table 7: Association between Body Mass Index (BMI) and anaemia, n=80

Anaemic status BMI status Chi-square test of independent
Underweight n=33 Normal n=42 Overweight n=4 | Obese n=1 variable ().%)
Severe anaemia 1(3%) 0(0.0%) 0(0.0%) 0(0.0%)
Moderate anaemia 19(57.6%) 8(19%) 0(0.0%) 0(0.0%)
Mild anaemia 12(36.4%) 26(61.9%) 4(100%) 1(100%) 20.53(p=0.015)"
Normal 1(3%) 8(19%) 0 (0.0%) 0(0.0%)

Percentage value given in parenthesis. Statistical interpretation was done using chi-square (A?) test. *significant at the level of p<0.05
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Nutrtional status based on BMI
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Fig 1: Distribution of participant’s nutritional status based on BMI, n=200
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Fig 2: Prevalence of anaemia of the subjects and types, n=80
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Fig 3: Distribution of Knowledge, Attitude and Practice level among adolescent girls, n=200
Conclusion Ethical consent statement
In the present study, almost one in two adolescent girls Institutional Human Ethics Committee (IHEC) of

belonged from lower middle class family as per B.G Prasad
scale, they were under-nourished and near about fifty
percent had mild anaemia and their KAP levels were very
poor. The socio-economic status (SES), BMI and KAP
levels among adolescent school going girls showed a
association with the prevalence of anaemia significantly.
Lack of basic information on health, food and nutrition in
rural adolescent girls, it is may be due to lack of proper
health guides who provides information about good
nutrition from govt. and non-govt. guided available
strategies for wellness and health. In addition, efforts should
be given to improve their nutritional status and KAP level
through proper nutrition education by formal and informal
ways.
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