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Abstract
High prevalence of anaemia is a severe public health problem in several low- and middle-income countries like India. A qualitative inquiry was designed to
understand the perceptions of adolescents regarding anaemia and anaemia prevention measures. Convenience sampling was employed to recruit 39
adolescents (19 girls; 20 boys) from Tikari, India. Interviews were carried out in the local language, audio-recorded and transcribed verbatim. Hemoglobin
concentration was also assessed from a single drop of capillary blood using the HemoCue, and the participants were asked to share their Science/Biology and
Home Science textbooks. Interview data was analysed thematically. Descriptive statistics were used to examine the distributions of the hemoglobin data while
textbooks were analysed using content analysis to verify the coverage of anaemia and anaemia-related matter. Seven themes were identified: (i) Poor
understanding of the term anaemia; (ii) Minimal discussion about anaemia in classroom; (iii) Limited knowledge about symptoms of anaemia; (iv) Limited
awareness about prevention and cure of anaemia; (v) Perception of iron folic acid and deworming tablets among students; (vi) Lack of contribution of health
workers in the prevention of anaemia; (vii) No knowledge of ‘Anemia free India’ programme. More than half of the sample had anaemia (16.7%mild anaemia,
33.3%moderate anaemia, 2.8% severe anaemia). Content analysis revealed that there was limited discussion about anaemia in both Home Science and Science
textbooks. Behavioural interventions should focus on inculcating healthy culinary and dietary practices and addressing the gaps in knowledge and
understanding of anaemia and its prevention among adolescents.
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Introduction

For several decades, anaemia has continued to be a major public
health concern in India with almost 50% of its children and
adolescents being afflicted(1,2). Owning to its multifactorial
aetiology, the prevalence of anaemia among Indian adolescents
is alarmingly high(2,3). The Comprehensive National Nutrition
Survey (CNNS, 2016-18) reported that 18% and 40% of the
adolescent (10-19 years) boys and girls had anaemia(3). A higher
prevalence of anaemia was observed in older adolescents aged
15-19 years (F:48%; M:18%) when compared to their younger
counterparts aged 10-14 years (F:32%; M:17%)(3).

Anaemia is considered to be caused by a range of factors
including deficiencies of micronutrients like iron, folic acid,
vitamin B12, vitamin A, copper, zinc, worm infestations, genetic
blood disorders, inflammation, and other physiological con-
ditions like pregnancy(2–4). Anaemia arising from micronutrient
deficiencies can be addressed through school-based food
literacy interventions which have the potential to raise
awareness about appropriate dietary practices among adoles-
cents(5). Anaemia may reduce infection resistance among
adolescents, impair their physical growth and mental develop-
ment, diminish their physical fitness, work capacity, and
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scholastic performance(6–8). Importantly, when adolescent girls
with anaemia conceive, they are subjected not only to the risk of
maternal morbidity and mortality but also the threat of
premature birth, low birth weight, and perinatal mortality(6,9).
Moreover, babies born to mothers with anaemia have an
increased risk of anaemia in the first six months of life(10).
In light of these adverse health consequences and the

enduring prevalence of anaemia, several prevention pro-
grammes have been launched by the Government of India.
One of the most current programmes is the Anemia Mukt
Bharat (AMB, i.e. Anemia Free India) programme launched in
2018 with the aim of reducing the nationwide prevalence of
maternal and child anaemia. Informed by the learning and
experiences from previous health programmes including the
NIPI (National Iron Plus Initiative) and consistent with
international best practices, AMB is fundamentally a 6 × 6 × 6
strategy on iron supplementation(11,12). First, it focusses on six
beneficiary groups comprising (i) children aged 6-59months; (ii)
children aged 5-9 years; (iii) adolescent boys and girls aged 10–
19 years; (iv) women of reproductive age; (v) pregnant women;
and (vi) breastfeeding mothers(11). Second, six institutional
mechanisms were developed to reinforce accountability and
implementation of the programme: (i) intra-ministerial
coordination; (ii) national AMB unit; (iii) merger with other
ministries; (iv) bolstering of public health supply chain and
logistics; (v) advanced research on anaemia control; and (vi)
creation of AMB dashboard and digital portal(11). Lastly, the six
interventions planned under AMB are: (i) prophylactic iron folic
acid (IFA) supplementation; (ii) deworming; (iii) intensified
year-round behaviour change campaigns including confirming
delayed cord clamping in neonates; (iv) use of digital methods
(e.g. digital hemoglobinometers) for anaemia testing and point
of care treatment; (v) mandatory delivery of IFA-fortified foods
in various public health programmes; and (vi) remedy for non-
nutritional causes of anaemia in endemic pockets with specific
focus onmalaria, fluorosis, and hemoglobinopathies(11). Besides
AMB, the Weekly Iron Folic Acid Supplementation (WIFS) is
also a popular government-based health programme for
anaemia eradication(13). WIFS currently serves 112 million
adolescents aged 10–19 years including 84million in-school and
28 million out-of-school beneficiaries(13). It involves adminis-
tration of supervised weekly supplement of 100 mg elemental
iron and 500 μg folic acid adopting a fixed day approach.
Biannual deworming for control of intestinal worm infestation
and counselling for improving food intake are also delivered as
part of WIFS(13).
However, despite various government programmes like the

AMB andWIFS supplying IFA tablets, anaemia continues to be
a serious public health problem in India(3,8,14). Moreover, since
the launch of the AMB strategy in 2018, the prevalence of
anaemia has increased from 54% in 2015–2016 to 59% in 2019–
2021 in adolescent girls and similarly in adolescent boys from
29% in 2015–16 to 31% in 2019–2021.(15).
To accelerate reductions in anaemia prevalence, a strong push

to nurture anaemia reduction behaviours at the individual,
family, and household levels is essential along with effective
IFA supplementation(16). For designing behaviour change
interventions, a comprehensive understanding of beneficiaries’

perceptions of anaemia, its causes, consequences, and
preventive measures is necessary(16). Regrettably, there is a
dearth of literature on Indian adolescents’ perceptions about
anaemia and the ongoing AMB programme. Moreover, most of
the available evidence is limited to pregnant women and adult
populations(16). The existing literature on anaemia is devoid of
in-depth qualitative data. Furthermore, the views of adolescent
boys on anaemia are relatively underrepresented in the current
literature. Since most adolescent boys will become fathers in
future, it is imperative for them to know the implications of
anaemia for the newborn. This dearth of information warrants
the need to investigate the perceptions of Indian adolescent
boys and girls about anaemia and AMB. Exploring adolescents’
perceptions is a crucial step towards understanding the
contextual factors that influence adolescents’ health-seeking
behaviours about anaemia. Increased knowledge regarding
underlying motivations for behaviour change would help public
officials and public health practitioners to design feasible,
sustainable, cost-effective, and targeted social norm-based
interventions(17,18) to diminish anaemia prevalence in adoles-
cents. Therefore, this qualitative inquiry was designed to provide
first-hand information on the views of vulnerable Indian
adolescents about anaemia and the AMB which can potentially
assist in strengthening and modifying the continuing AMB
programme in order to achieve its maximum potential.

Methods

Study design

A social constructivist perspective(19) was adopted for the
present study with a focus on the interviewees’ lived experiences
around the topic of interest. A qualitative research methodol-
ogy(20,21) was implemented using interviews to explore
adolescents’ perceptions about anaemia and anaemia preven-
tion strategies. This qualitative inquiry was conducted according
to the guidelines laid down in theDeclaration ofHelsinki, and all
procedures involving human subjects were approved by the
Institutional Ethical Committee at Institute ofMedical Sciences,
Banaras Hindu University (Dean/2022/EC/3410). Written
informed consent was obtained from all subjects and their
parents. The Consolidated Criteria for Reporting Qualitative
Research (COREQ) – a 32-item checklist(22) was used to
comprehensively report all the aspects of this qualitative inquiry.

Research team

All the interviews were carried out by a female post doctoral
researcher (NR) with a background in Home Economics and a
PhD in behavioural nutrition and with substantial experience in
qualitative research. NR has previously conducted a number of
qualitative research inquiries(23–26) where she interviewed both
male and female participants. Moreover, there is no evidence
that having male interviewer would make any difference to the
boys’/men’s responses. During the interviews, NR was
supported by a male note keeper (AR) with a Master’s degree
in social work. He transcribed all the interviews as well as
assisted in coding. A female medical doctor (NP) collaborated in
the data collection process. She used the HemoCue portable
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hemoglobin photometer (HemoCue Hb 301 Analyzer,
Angelholm, Sweden) to determine the hemoglobin levels of the
interviewees. She further contributed to the research process by
translating all the transcripts in Hindi to English. A male
physician specialising (IJ) in family medicine assisted with the
content analysis of the Science/Biology and Home Science
textbooks. The remaining two researchers, that is, a female
medical doctor (SK) with expertise in community medicine and
a retired male food psychologist (AW) were involved in the
conception of the study and its supervision. The contribution of
both male and female authors from varied disciplines reduced
the possibility of any gender or professional biases affecting the
data analysis.

Study setting and sample

Convenience sampling was used to recruit study participants
from Tikari village (Tikari is located in Varanasi district in the
state of Uttar Pradesh; Uttar Pradesh is the most populous state
of India). Adolescents aged 10-19 years formed the study
sample because the national level survey data from the state of
Uttar Pradesh suggests that 29.9% of adolescent boys (< 13.0
g/dl) and 52.9 % of girls (< 11.0g/dl) aged 15–19 years in rural
areas were diagnosed with anaemia(15). In addition, adolescents
aged 10–19 years are the direct beneficiaries of the AMB
campaign further endorsing our selection of adolescents aged
10–19 years(11). A social worker from the Department of
Community Medicine of the Institute of Medical Sciences,
Banaras Hindu University, where the present research was
designed and conducted, helped to identify the houses in which
adolescents lived. Subsequently, the lead author (NR) met the
adolescents and their parents in person to explain to them
about the research inquiry as well as seek their consent for
participation in the interviews.

Data collection

Based on the research aim and previous literature on anaemia, an
interview topic guide comprising open-ended questions was
developed. It was pre-tested with six adolescents for compre-
hensibility and content. Minor amendments to the interview
guide were made, for example, a change in the sequence of
questions. The data from the pre-test was not merged with the
main data collection.
Using the interview guide (Table 1), semi-structured, one-to-

one interviews were carried out by the lead author (NR) between
November 2022 and January 2023. At the onset of the face-to-
face conversations, the interviewer (NR) provided a brief

overview of the project and assured the interviewees of their
right to confidentiality(27) as well as seeking their approval for
audio recording of the interactions(27). Interviewees were
further notified that their participation was completely
voluntary and that they were free to withdraw from the
research project at any point before data preparation as once the
data is synthesised it will not be possible to identify responses.
None of the participants shared any kind of personal or
professional associations with the researchers. Besides the
questions listed in the interview guide, a few probing questions
were also introduced. For example, if the adolescent responded
‘No’ to ‘Have you heard about the term “anemia”?’ then he/she
was asked whether he/she had ever heard about the concept
‘lack of blood in the body’.
Recruitment of adolescents lasted until data saturation(28) was

reached as the researcher began to hear similar views from new
interviewees, and no new concepts were emerging in the data.
All the interviews were conducted in the local language and
digitally recorded. The interviews were carried out in a quiet and
open area in the village where no individual known to the
interviewee was present. Interview duration varied from 13
minutes to 24 minutes. Upon completion of the interviews, the
interviewees were requested to share their Science/Biology and
Home Science (i.e. Home Economics/Family and Consumer
Sciences) textbooks for the purpose of content analysis. Content
analysis was undertaken to identify any fallacies within the
school curriculum regarding anaemia. Home Science and
Science/Biology textbooks were chosen as nutrition-related
topics are covered in these two disciplines only(26,29,30). The note
keeper (AR) took photographs of the relevant chapters where
anaemia and anaemia-related information was mentioned
and/or discussed.
In addition, adolescents were asked for permission to

estimate their hemoglobin levels through the consent form.
Nineteen boys and 17 girls provided consent and NP assessed
their hemoglobin concentration through the prick method. The
hemoglobin was assessed from a single drop of capillary blood
using the HemoCue Hb 301 photometer(31) which has minimal
risk to the respondent. NP had received prior training in using
the HemoCue. The instrument was factory calibrated against
the international reference method for hemoglobin determi-
nation, and therefore no further standardisation was required.
Blood collection was carried out in accordance with the norms
specified in the user manual, that is, at room temperature and
ground level. Basic socio-demographic information was sought
such as age, gender, year level at school and whether adolescents
study Science/Biology and/or Home Science in school. All the
respondents received plain yoghurt and seasonal fruits like
banana, guava, and orange for their participation in the present
inquiry.

Data analysis

Following data collection, all interview data (i.e. audio record-
ings) and photographs of the book chapters were kept in a
password protected drive folder. All recordings were tran-
scribed verbatim and translated to English. Post transcription,
member checking was done for assessing fidelity wherein all

Table 1. Interview guide

Q1 Have you heard about the term ‘anemia’?
Q2 What do you know about anaemia?
Q3 Do you think it is important to know about anaemia at this age?
Q4 Are you aware of the Anemia Mukt Bharat Program? (Probe

questions – Do you receive IFA tablets? Does your school
provide deworming tablets? Does ASHA visit your home and give
IFA tablets?)
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participants were invited to review the transcripts, but none
showed interest in doing so. The transcribed data were analysed
using the NVivo 12 software program (QSR International Pvt
Ltd. 2010) to identify different, interrelating themes through an
approach underpinned by template analysis technique(27). In this
technique, both inductive (codes are generated directly from the
raw data) and deductive (codes are derived from the review of
literature and research questions) coding are implemented to
form a template (i.e. a set of codes) wherein themes are
developed in line with the research objective and in relation to
investigators’ interpretations of the data. Two analysts (NR, AR)
independently developed the code set and in case of difference
of opinion, the code set was reviewed and modified through
mutual discussion so that the final code set was illustrative of the
transcribed data(19). Additionally, to confirm inter-rater reliabil-
ity, a psychologist and one dietician were invited to
independently review and analyse six transcripts which were
previously coded by the primary analysists (NR, AR)(32).
Descriptive statistics were used to examine the distributions

of the hemoglobin data. The WHO classification of anaemia
was used to define anaemia severity among adolescents(33)

(Table 2). A content analysis technique(34,35) was used for
analysing the book chapters to verify the coverage of anaemia
and anaemia-related content. Content analysis is a widely used
qualitative research technique for analysing the content of a
variety of data, such as visual and verbal data(34).

Results

Twenty boys and 19 girls aged 10-19 years took part in the
interview. Out of these 39 adolescents, 38 were studying
between 6th and 12th grades while one female adolescent was
an early school leaver. Thirty-seven adolescents were studying in
government schools while one was attending a private school.
Twenty-eight adolescents were studying Biology/Science in

school while only 12 female adolescents were studying Home
Science. The mean age of the adolescents was 14.35 years (SD=
2.70).Thirty-six adolescents (19 boys; 17 girls) provided consent
for hemoglobin estimation. The mean hemoglobin levels in
boys and girls were 12.8 g/dl and 11.1 g/dl respectively(33).
More than half of the sample had anaemia (16.7%mild anaemia,
33.3% moderate anaemia, 2.8% severe anaemia; Table 3).
Seven themes were identified through analyses of 39

interviews associated with anaemia and anaemia prevention
strategies: (i) Poor understanding of the term ‘anemia’; (ii)
Minimal discussion about anaemia in classroom; (iii) Limited
knowledge about symptoms of anaemia; (iv) Limited awareness
about prevention and cure of anaemia; (v) Perception of IFA
and deworming tablets among students; (vi) Lack of
contribution of health workers towards prevention of anaemia;
(vii) No knowledge of Anemia Mukt Bharat (AMB). These
themes along with illustrative quotes are discussed below:

Theme 1: Poor understanding of the term ‘anemia’

The majority of the sample claimed that they were not aware of
the term ‘anemia’. However, they noted that they were aware of
the phrase ‘khoon ki kami’ which means lack of blood. In
addition, there were few interviewees who had neither heard
about anaemia nor ‘khoon ki kami’.

‘NoMam I have never heard about anemia : : : I did hear about khoon ki
kami (i.e. lack of blood in the body) once. It causes weakness. Papa said it
once : : : ’ (A25, 12 years, F)

‘NoMam I don’t know what anemia is : : : .Also never heard about khoon
ki kami.’ (A28, 13 years, M)

Nevertheless, some students claimed that they had only heard
the term ‘anemia’ but had no knowledge about what it is. Only
two adolescents claimed that anaemia is a nutritional deficiency
which is characterised by low hemoglobin level.

‘Yes Mam : : : I only heard the term anemia, but I don’t know in
detail : : : Mam it was written in the book I read in school : : : .I don’t
remember the name of the book.’ (A29, 15 years, M)

‘Yes, I have heard of anemia. It is khoon ki kami. I have studied about it in
Science class : : : .In anemia we get tired, headache is there, and we have low
hemoglobin level.’ (A38, 13 years, F)

Table 2. Anaemia severity classification (Hemoglobin values in g/dL)a

Non
anaemia

Mild
anaemia

Moderate
anaemia

Severe
anaemia

Girls ≥ 12 11-11.9 8-10.9 < 8
Boys ≥ 13 11-12.9 8-10.9 < 8

a(33).

Table 3. Anaemia classification among the study sample based on hemoglobin estimationa

Anaemia classificationa

TotalNon anaemia Mild anaemia Moderate anaemia Severe anaemia

Gender F 5 2 9 1 17
29.4% 11.8% 52.9% 5.9% 100.0%

M 12 4 3 0 19
63.2% 21.1% 15.8% 0.0% 100.0%

Total 17 6 12 1 36
47.2% 16.7% 33.3% 2.8% 100.0%

a(33).
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‘Khoon ki kami is iron deficiency which we can cure by having one iron
tablet per week’ (A23, 18 years, M)

Theme 2: Minimal discussion about anaemia in classroom

Mixed responses were recorded regarding discussion of
anaemia in classrooms. Some adolescents reported that they
were taught about anaemia either in Science or Home Science
classes, but it was not discussed in detail. Two female
adolescents mentioned that they recently came to know about
anaemia through a special programme on anaemia which was
organised in their school by a non-government organisation
(NGO) on Children’s Day (In India Children’s Day is celebrated
on 14th November every year).

‘Anemia is a disease in which our body becomes weak, and I have heard in
8th class : : :Mam told us in Science class : : : ’ (A34, 16 years, M)

‘Yes Mam, I heard about anemia in school on Children’s day on 14th.
Some visitors had come, and they told us that if people want to stay healthy,
they should eat green vegetables, black gram, jaggery : : : .’ (A14, 17
years, F)

However, some students complained that the school curriculum
did not include topics about anemia, and therefore they were
ignorant about it.

‘In school it (anemia) is never discussed. Mam, I heard about anemia in
hospital.’ (A9, 13 years, M)

Theme 3: Limited knowledge about symptoms of anaemia

Despite limited knowledge about anaemia, some adolescents
were aware of a few common symptoms of anaemia which
included weakness and dizziness. Other symptoms like head-
ache and pale eyes and nails were cited less frequently by the
interviewees. Mostly family members informed the adolescents
about the symptoms as noted during the interviews.

‘Due to ‘khoon ki kami’ humans become very weak and lean : : : . Mom
and Dad told me about it.’ (A7, 12 years, M)

‘In anemia our eyes become white, our nails become white, and we get
swelling in our legs, like this many symptoms happen but it mainly occurs in
pregnant women : : : ’ (A14, 17 years, F)

Theme 4: Limited awareness about prevention and cure of
anaemia

Some adolescents reported that consumption of green leafy
vegetables, black gram, jaggery, and IFA tablets can cure
anaemia. Only two female adolescents noted that food should
be cooked in iron vessels to enhance the iron content. This
theme is reflected in the quotes below:

‘Yes, we can cure it (anemia) if we eat leafy vegetables and vegetables which
have high level of iron content it, then it (anemia) will get cured.’ (A38, 13
years, F)

‘ : : :Green curry should be made in an iron pan as it will give iron.’
(A13, 17 years, F)

‘We can cure iron deficiency by taking one iron tablet per week.’
(A23, 18 years, M)

Theme 5: Perception of IFA and deworming tablets among
students

A large proportion of the sample (n=23) claimed that IFA
tablets were provided by the school authorities however there
was no stipulated time for its distribution, that is, according to
some adolescents it is distributed once in a month or two
months while others noted weekly or fortnightly distribution
of IFA.

‘We get iron tablets every three months, and the slip has 10 pills.’
(A32, 19 years, M)

‘Yes, Mam iron tablet is available in school. Once a month it is given to us.
I eat it sometimes. I keep it at home because it tastes weird.’
(A13, 17 years, F)

‘I got the iron tablet in school. Previously I used to get it, now I won’t. In 8th

grade I used to get it.’ (A4, 12 years, M)

Despite receiving the IFA tablets, quite a few of the adolescents
refrained from consuming them for various reasons which
included not being aware of the significance of consuming IFA
tablets, being scared of any health implications arising from
consuming them, forgetfulness, aversion to medicines, and self-
perception of being disease free.

‘Mam (school teacher) will just distribute it (iron tablet), why will she tell
anything. I will not eat it : : :Because I don’t know for what reason should
I eat it : : : So, I throw it away. We usually get this in one or two years.’
(A7, 12 years, M)

‘NoMam, they (school authorities) only give iron medicine, but I never had
it till now. Our teacher gave us the medicine, a girl had it and she vomited so
since then I didn’t have it as I was scared.’ (A15, 17 years, F)

‘Weekly we get iron tablet, but I don’t eat it : : :There is no particular
reason. I just don’t feel like eating it!’ (A39, 15 years, F)

Only a few participants reported that they received deworming
tablets in school, andmixed views were reported with regards to
the time of delivery.

‘For stomach worms and iron, we get medicines in school. I exactly don’t
remember when I received it last but whenever they (school authorities) give,
I eat it.’ (A18, 11 years, M)

‘Worm medicines are available in school. Many days have passed since we
got them’ (A10, 10 years, F)

Theme 6: Poor engagement of health workers in the
prevention of anaemia

Thirty-two study respondents criticised the lack of engagement
of community health workers, that is, ASHAs (Accredited Social
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Health Activist) and AWWs (Anganwadi Worker) in preventing
anaemia at the grassroots level. It was reported that health
workers rarely visited the adolescents’ homes and subsequently
did not provide IFA and deworming tablets. The adolescents
further noted that health workers did not organise any meetings
to discuss anaemia. This criticism is highlighted in the following
three quotes:

‘ASHA didi (i.e. sister) don’t give any tablets now but they gave before
COVID-19. They never talked about anemia in the village.’ (A32, 19
years, M)

‘AWW used to give medicines to increase blood rate around one year
ago : : : .Now they don’t give.’ (A25, 12 years, F)

‘Yes, they (ASHA) give medicines for stomach worms. They give it to
children younger than me : : : .They did not call us for any meeting on
anemia : : : .’ (A28, 13 years, M)

Theme 7: Little knowledge of AMB

With the exception of three respondents, none of them were
aware of the AMB programme launched by the Government of
India in 2018. Those who were aware mentioned that they were
informed about the programme at a special function organised
by an NGO on the occasion of Children’s Day.

‘I don’t listen to the news, so I don’t know about this program (AMB)’
(A30, 15 years, M)

‘Yes, Mam I have heard about AMB a few days back. There was a
program on Children’s Day in the school on 14 November and there it was
mentioned : : : .’ (A13, 17 years, F)

‘I have no clue about this program (AMB). Never heard it in school!’
(A17, 11 years, M)

Content analyses of Home Science and Science/Biology
textbooks used in schools recognised by the U.P. Board of

High School and Intermediate Education suggest very limited
discussion about anaemia (Table 4). For example, there is no
discussion about anaemia in Science textbook used in seventh
grade. In the same vein, barely any information on anaemia is
available in Science/Biology textbooks implemented between
9th and 12th grades. For instance, only the name ‘Sickle Cell
Anemia’ was mentioned in the Genetics chapter of Grade XII
Biology textbook. Home Science was only offered to female
students while Science and Biology were offered to both boys
and girls.

Discussion

The present inquiry explored the views of both male and female
adolescents on anaemia and its prevention in India. Besides
exploring the adolescents’ perceptions, this study also assessed
the hemoglobin levels of the participants as well as the anaemia
content discussed in school textbooks. There was low awareness
about anaemia and the ‘Anemia free India’ programme (AMB)
among the participants. The adolescents noted that there was an
irregular supply of IFA and deworming tablets in schools. They
further criticised the lack of contribution of health workers in
anaemia reduction. Anaemia was neither an integral part of the
school curriculum nor textbooks and the hemoglobin field tests
results suggested thatmore than half of the sample had anaemia.
The majority of the respondents were not aware of the term

‘anemia’. They had limited knowledge of the disease or its
symptoms. This poor awareness was also observed in female
adolescents in both Indonesia(36) and southern India(37). With
regards to anaemia prevention, only two female interviewees
talked about cooking food in iron vessels, and five girls
mentioned consumption of iron-rich dietary sources and IFA
tablets in preventing and treating anaemia. Some of these
preventive measures were reported by school girls in a cross-
sectional study conducted in New Delhi, India(38).
Disappointingly, these practices were not implemented by the
girls in the Delhi-based study(38). This underscores the need to
enhance both declarative as well as procedural nutrition

Table 4. Findings of content analyses of Home Science and Science/Biologya textbooks

Grade/Subject
The term
‘anemia’

Khoon ki kami
(Hindi translation of anaemia)

Food sources
of iron

Symptoms of
anaemia

Causes of
anaemia

6th/Science Yes Yes Yes Yes Yes
6th/Home Science Yes No Yes Yes Yes
7th/Science No No No No No
7th/Home Science Yes No Yes Yes Yes
8th/Science Yes No Yes No No
8th/Home Science Yes No No No Yes
9th/Science No No No No No
9th/Home Science Yes Yes No Yes Yes
10th/Science No No No No No
10th/Home Science No No No No No
11th/Biology No No No No No
11th/Home Science Yes No No Yes Yes
12th/Biology Yes No No No No
12th/Home Science No Yes No Yes No

aTill Grade 10 all three Science subjects, that is, Physics, Chemistry and Biology are discussed in one textbook which is the Science textbook. In Grades 11 & 12, Physics, Chemistry,
and Biology are taught as individual subjects and therefore have individual textbooks.
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knowledge of adolescents through implementation of skill-
based food and nutrition programmes in schools(30). Indeed,
food and nutrition education has been useful in correcting the
dietary habits of children and adolescents(39) which can
considerably improve iron intake and consequently reduce iron
deficiency anaemia(40,41).
Adolescents’ poor awareness of anaemia could be attributed

to limited discussion about anaemia in classrooms as reported
by our adolescents. Generally, Indian schools do not prioritise
nutrition education as noted in both qualitative(26) and
quantitative studies(42,43). Furthermore, the content analysis
of school textbooks revealed that anaemia-related topics were
included only in some textbooks. In the same vein, Subba Rao
and colleagues found that nutrition course content of Science
books used in Indian schools (Grade I – X) is low(44). They
further noted that nutrition-related topics got around 10%
coverage in textbooks offered to students in Grades I to VII,
while they were omitted in subsequent grades(44), a finding
which resurfaced in the present study where anaemia was
barely discussed in Biology/Science books from Grade IX
onwards.
Additionally, Home Science was only offered to female

students, a finding consistently reported in the past(26,30,42). This
selective learning could possibly lead to differences between
male and female pupils in their anaemia-related knowledge.
Possibly, this could be the reason that our female participants
were better informed about anaemia-preventive dietary
practices, that is, cooking in iron pots. Despite being better
informed, the female participants reported higher prevalence of
anaemia when compared to their male counterparts suggesting
that the anaemia-preventive dietary practices were not
performed by our female respondents. Nonetheless, despite
these apparent dietary differences, both the male and female
interviewees shared similar views on anaemia and AMB.
Another matter of concern was the poor supply of IFA and

deworming tablets in schools as reported by the study
participants. In line with these findings, Singh and coworkers
found that only 2.8% of school (government) going girls (n=
210) consumed IFA in the previous year to their survey and
only 3.8% had consumed deworming tablet in last six
months(38). This could be attributed to ineffective implementa-
tion of the AMB programme. Indeed, the public health supply
chain for IFA supplementation under the AMB programme has
received harsh criticism in the recent past(12,45). For instance,
Ahmed and colleagues highlighted a number of shortcomings in
the delivery of AMB services which included lack of fixed
distribution schedule; absence of inventory management
techniques and integrated management information system,
and inadequate availability of transport vehicles(45). Parallel to
these findings, Joe and coworkers also found that the IFA
supplementation coverage was relatively low among target
groups including adolescents who were being supplied through
a multi-departmental convergence mechanism (e.g. health and
education department)(12). The inefficiencies in the IFA
supplementation coverage could be eliminated through active
leadership and involvement of all stakeholders across govern-
ment departments, for example, Health, School Education
as well as development and implementation of clear and

well-defined interventions focusing on specific bottlenecks in
the IFA supply chain(12,45).
Another criticism raised about AMB was that community

health workers neither provided any iron tablets nor did they
discuss anaemia or AMB with the adolescents. In contrast, a
recent review suggests that ASHAs and AWWs are responsible
for improving adolescents’ health status through distribution of
IFA and deworming tablets, promoting menstrual hygiene
schemes, conducting preventive health check-up camps and
dietary counselling(46). However, both ASHAs(47) and AWWs(48)

report that they often feel overworked and underpaid. Finally,
the findings from the hemoglobin field tests revealed that nearly
three-fourths of the adolescent girls had anaemia while two-
fifths of the boys were diagnosed with anaemia. In this light,
both school and home-based nutrition interventions should be
developed which focus on leveraging adolescents’ food
agency(49,50) to improve their hemoglobin levels. Derived from
Social Cognitive Theory (SCT), agency refers to the ability to
intentionally produce effects by one’s actions(51). Indian
adolescents can enhance their agency in cooking, grocery
shopping and food consumption through implementation of
skills-based interventions.
Theory-driven interventions are associated with larger

intervention effects(52). Theoretical models like the Health
Belief Model, Transtheoretical Model (TTM), SCT, and Theory
of PlannedBehavior have been largely used to informbehaviour
change interventions(53,54). A recent systematic review highlights
TTM as a successful theoretical framework for nutrition
interventions aiming at improving dietary intake in adoles-
cents(54). Most of the successful TTM-driven nutrition
interventions involved digital technology which included the
use of websites, videos, SMS (Short Messages Service) messages
as means of disseminating information regarding fruit and
vegetable intake, low-fat diet, and culinary skills(54). Perhaps,
TTM can form the theoretical basis of future sex- and age-based
tailored anaemia reduction interventions, and these interven-
tions can be delivered through various information and
communication technologies like social media, television, and
radio to facilitate preparation and consumption of micro-
nutrient-rich recipes among adolescents.

Strengths and limitations

To the best of authors’ knowledge, this is the first time that an in-
depth research inquiry has been undertaken to explore the
perceptions of bothmale and female adolescents about anaemia
and its prevention in India. In addition, there is paucity of data
available on adolescents’ views about anaemia particularly in
rural areas either in India or other developing economies. Thus,
the emerging evidence has important public health implications
both for India and other low- and middle- income countries.
Moreover, the use of a content analysis technique in evaluating
the Science/Biology and Home Science textbooks was a novel
approach in anaemia research. In addition, the inclusion of both
male and female adolescents further strengthened our study
findings as previous investigations have largely focused on
females, particularly pregnant women, while ignoring the critical
views of male respondents.
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Despite these strengths, this study has some limitations. First,
the use of convenience sampling could have compromised the
generalisability of our findings. However, the use of deliberate
sampling techniques like convenience sampling is emphasised in
the qualitative research literature since the aim of qualitative
research is not to generalise but to generate first-hand,
comprehensive knowledge about the subject matter(55,56).
Second, the interviewees could have provided socially desirable
responses, nonetheless, the interviewees openly discussed the
irregular supply of IFA and deworming tablets and the limited
discussion of anaemia in classroom suggesting that socially
desirable responses were limited in this study. Another
significant limitation could be associated with hemoglobin
estimation using single drop of capillary blood as recent
evidence prohibits the use of this method to diagnose anaemia
because drops of capillary blood produces too much random
variation to approximate true hemoglobin values(57).

Conclusion

Overall, our findings reflect the views of a sample of rural Indian
adolescents regarding anaemia and government-led anaemia
prevention strategies. These views strongly endorse the need for
revision of both Home Science and Science/Biology curricula
and textbooks used in Indian schools to empower adolescents
with declarative as well as nutrition knowledge. In addition,
policymakers and public health professionals should design
more effective school-based behavioural nutrition interven-
tions, for example, building kitchen gardens in schools, culinary
workshops, integrating food studies with other subjects like
Mathematics, Geography etc. to curb the escalation of anaemia
among adolescents. The aim of these school-based behavioural
programmes should be to cultivate culinary skills and healthy
eating habits and also address adolescents’ gaps in knowledge of
anaemia. Underpinned by theoretical models, these interven-
tions should also focus on leveraging adolescents’ agency to
increase their hemoglobin levels through preparation and
consumption of iron-rich recipes. With regards to the
government-led anaemia eradication programme, it is vital to
harness synergy in IFA supplementation coverage and the
overall AMB programme implementation across different
departments, for example, Health, School Education through
robust training and sensitisation workshops of all the
stakeholders. With all these efforts, it should be possible to
make India anaemia free!

Supplementary material

The supplementary material for this article can be found at
https://doi.org/10.1017/jns.2024.4

Acknowledgements

We would like to thank all our participants for their valuable
time contributing to this study.

Financial support

NR is ISBNPA’s Pioneer Scholarship Awardee (2022-2023).
The funder (ISBNPA) had no role in the conduct of the study.

NR acknowledges the support of Institution of Eminence
programme ofMinistry of Education asMalaviya Post Doctoral
Fellow.

Competing interest

None of the authors have a conflict of interest to disclose.

Authorship

NR, SK, and AW conceived the study and its original design.
NR and AR collected the data. NR, AR, NP, and IJ analysed the
data. NR drafted the initial form and all revisions of this
manuscript. NR, SK, AR, NP, IJ, and AW reviewed and
approved the final manuscript.

References

1. International Institute for Population Sciences (IIPS) & ICF. National
Family Health Survey (NFHS-5), 2019-21: India: Volume I. Published
March 2022. Accessed October 14, 2022. https://dhsprogram.com/
pubs/pdf/FR375/FR375.pdf

2. Kapil U, Kapil R & Gupta A. Prevention and control of anemia
amongst children and adolescents: theory and practice in India. Indian J
Pediatr. 2019;86:523–531.

3. Lahiri A, Singh KD, Ramaswamy G, et al. Iron deficiency is the
strongest predictor of anemia in indian adolescents aged 10–19 years:
evidence from the comprehensive national nutrition survey. Curr Dev
Nutr. 2020;4:1819–1819.

4. BrittenhamGM,Moir-Meyer G, Abuga KM, et al. Biology of anemia: a
public health perspective. J Nutr. 2023;153:S7–S28.

5. Tesfaye M, Yemane T, Adisu W, et al. Anemia and iron deficiency
among school adolescents: burden, severity, and determinant factors in
southwest Ethiopia. Adolesc Health Med Ther. 2015;6:189–196.

6. Chauhan S,Kumar P,Marbaniang SP, et al.Prevalence and predictors of
anaemia among adolescents in Bihar and Uttar Pradesh, India. Sci Rep.
2022;12:8197.

7. Haas JD&Brownlie T IV. Iron deficiency and reduced work capacity: a
critical review of the research to determine a causal relationship. J Nutr.
2001;131:676S–690S.

8. Scott S, Lahiri A, Sethi V, et al. Anaemia in Indians aged 10–19 years:
prevalence, burden and associated factors at national and regional
levels. Matern Child Nutr. 2022;18:e13391.

9. Black RE, Victora CG, Walker SP, et al. Maternal and child
undernutrition and overweight in low-income and middle-income
countries. The Lancet. 2013;382:427–451.

10. Aguayo VM, Paintal K & Singh G. The adolescent girls’ anaemia
control programme: a decade of programming experience to break the
inter-generational cycle of malnutrition in India. Public Health Nutr.
2013;16:1667–1676.

11. Ministry of Health and Family Welfare. Anaemia Mukt Bharat.
Published 2022. Accessed November 10, 2022. https://anemiamu
ktbharat.info/

12. Joe W, Rinju, Patel N, et al. Coverage of iron and folic acid
supplementation in India: progress under the Anemia Mukt Bharat
strategy 2017–20. Health Policy Plan. 2022;37:597–606.

13. National Health Mission. Weekly Iron Folic Acid Supplementation
(WIFS). Published 2023. Accessed November 22, 2023. https://nhm.
gov.in/index1.php?lang=1&level=3&sublinkid=1024&lid=388

14. Sarna A, Porwal A, Ramesh S, et al. Characterisation of the types of
anaemia prevalent among children and adolescents aged 1–19 years in
India: a population-based study. Lancet Child Adolesc Health.
2020;4:515–525.

15. Ministry of Health and Family Welfare. National Family Health Survey
(NFHS-5) 2019-2021: Compendium of Fact Sheets. Published 2021.
Accessed April 25, 2022. https://main.mohfw.gov.in/sites/default/fi
les/NFHS-5_Phase-II_0.pdf

journals.cambridge.org/jns

8

ht
tp

s:
//

do
i.o

rg
/1

0.
10

17
/jn

s.
20

24
.4

 P
ub

lis
he

d 
on

lin
e 

by
 C

am
br

id
ge

 U
ni

ve
rs

ity
 P

re
ss

https://doi.org/10.1017/jns.2024.4
https://dhsprogram.com/pubs/pdf/FR375/FR375.pdf
https://dhsprogram.com/pubs/pdf/FR375/FR375.pdf
https://anemiamuktbharat.info/
https://anemiamuktbharat.info/
https://nhm.gov.in/index1.php?lang=1&level=3&sublinkid=1024&lid=388
https://nhm.gov.in/index1.php?lang=1&level=3&sublinkid=1024&lid=388
https://nhm.gov.in/index1.php?lang=1&level=3&sublinkid=1024&lid=388
https://nhm.gov.in/index1.php?lang=1&level=3&sublinkid=1024&lid=388
https://nhm.gov.in/index1.php?lang=1&level=3&sublinkid=1024&lid=388
https://nhm.gov.in/index1.php?lang=1&level=3&sublinkid=1024&lid=388
https://main.mohfw.gov.in/sites/default/files/NFHS-5_Phase-II_0.pdf
https://main.mohfw.gov.in/sites/default/files/NFHS-5_Phase-II_0.pdf
https://doi.org/10.1017/jns.2024.4


16. Chatterjee N & Fernandes G. ‘This is normal during pregnancy’: a
qualitative study of anaemia-related perceptions and practices among
pregnant women in Mumbai, India. Midwifery. 2014;30:e56–e63.

17. Sedlander E, Rimal RN, Talegawkar SA, et al. The RANI Project: a
socio-normative intervention to reduce anemia in Odisha, India: a
formative research protocol. Gates Open Res. 2018;2:15.

18. Savage A, Februhartanty J & Worsley A. Adolescent women as a key
target population for community nutrition education programs in
Indonesia. Asia Pac J Clin Nutr. 2017;26:484–493.

19. Creswell JW. Research Design: Qualitative, Quantitative, and Mixed Methods
Approaches. 4th ed. California: SAGE Publications; 2014.

20. Denzin NK & Lincoln YS. Introduction: the discipline and practice of
qualitative research. In: Denzin NK and Lincoln YS, eds. Strategies of
Qualitative Inquiry. Sage Publications, Inc; 2008:1–43.

21. Sandelowski M. Whatever happened to qualitative description? Res
Nurs Health. 2000;23:334–340.

22. Tong A, Sainsbury P & Craig J. Consolidated criteria for reporting
qualitative research (COREQ): a 32-item checklist for interviews and
focus groups. Int J Qual Health Care. 2007;19:349–357.

23. Kansal S, Raj A, Pedapanga N, et al. Indian adolescents’ perceptions of
packaged food and food labels – a qualitative inquiry. Appetite.
2023;180:106342.

24. Rathi N, Riddell L & Worsley A. What influences urban Indian
secondary school students’ food consumption? – A qualitative study.
Appetite. 2016;105:790–797.

25. Rathi N, Bhandarkar R & Kulkarni M. Recreational physical activity in
urban Indians: perceptions and a pilot intervention. Behaviour Change.
2021;40:133–153.

26. Rathi N, Riddell L & Worsley A. Food and nutrition education in
private Indian secondary schools. Health Educ. 2017;117:193–206.

27. King N. Using interviews in qualitative research. In: Catherine C and
Gillian S, eds. Essential Guide to Qualitative Methods in Organizational
Research. London: Sage Publications Ltd; 2004:11–21.

28. Liamputtong P & Ezzy D. Qualitative Research Methods. South
Melbourne: Oxford University Press; 2009.

29. Rathi N. The Examination of Indian Secondary School Food and
Nutrition Landscape. PhD Thesis. School of Exercise and Nutrition
Sciences, Faculty of Health, Deakin University; 2017.

30. Rathi N&Worsley A. Is the Indian school food environment healthy? -
A review. In: Ruge D, Torres I and Powell D, eds. School Food, Equity and
Social Justice: Critical Perspectives. Routledge; 2022:187–199.

31. Nkrumah B, Nguah SB, Sarpong N, et al. Hemoglobin estimation by
the HemoCue® portable hemoglobin photometer in a resource poor
setting. BMC Clin Pathol. 2011;11:5.

32. Marques JF & McCall C. The application of interrater reliability as a
solidification instrument in a phenomenological study. Qual Rep.
2005;10:439–462.

33. World Health Organization. Haemoglobin Concentrations for the
Diagnosis of Anaemia and Assessment of Severity. Published 2011.
Accessed April 18, 2023. https://apps.who.int/iris/bitstream/ha
ndle/10665/85839/WHO_NMH_NHD_MNM_11.1_eng.pdf

34. Harwood TG & Garry T. An overview of content analysis. Mark Rev.
2003;3:479–498.

35. Hsieh H-F & Shannon SE. Three approaches to qualitative content
analysis. Qual Health Res. 2005;15:1277–1288.

36. Siswati T, Kasdjono HS, Olfah Y, et al. How adolescents perceive
stunting and anemia: a qualitative study in stunting locus area in
yogyakarta Indonesia. Aspirasi: Jurnal Masalah-Masalah Sosial.
2022;13:169–186.

37. Gillespie B, Katageri G, Salam S, et al. Attention for and awareness of
anemia in adolescents in Karnataka, India: a qualitative study. PLoS
One. 2023;18:e0283631.

38. Singh M, Rajoura OP & Honnakamble RA. Anemia-related knowl-
edge, attitude, and practices in adolescent schoolgirls of Delhi: a cross-
sectional study. Int J Health Allied Sci. 2019;8:144–148.

39. Amani R & Soflaei M. Nutrition education alone improves dietary
practices but not hematologic indices of adolescent girls in Iran. Food
Nutr Bull. 2006;27:260–264.

40. Osei A, Pandey P, Nielsen J, et al.Combining home garden, poultry, and
nutrition education program targeted to families with young children
improved anemia among children and anemia and underweight among
nonpregnant women in Nepal. Food Nutr Bull. 2016;38:49–64.

41. Alaofé H, Zee J, Dossa R, et al.Effect of a nutrition education program
and diet modification in Beninese adolescent girls suffering from mild
iron deficiency anemia. Ecol Food Nutr. 2009;48:21–38.

42. Rathi N, Riddell L & Worsley A. Parents’ and teachers’ critique of
nutrition education in Indian secondary schools. Health Educ.
2019;119:150–164.

43. Rathi N, Riddell L & Worsley A. Secondary school students’ views of
food and nutrition education in Kolkata, India. Health Educ.
2017;117:310–322.

44. Subba Rao G, Vijayapushapm T, Venkaiah K, et al. Quantitative and
qualitative analysis of nutrition and food safety information in school
science textbooks of India. Health Educ J. 2012;71:725–735.

45. Ahmad K, Singh J, Singh RA, et al. Public health supply chain for iron
and folic acid supplementation in India: status, bottlenecks and an
agenda for corrective action under AnemiaMukt Bharat strategy. PLoS
One. 2023;18:e0279827.

46. Kalne PS, Kalne PS & Mehendale AM. Acknowledging the role of
community health workers in providing essential healthcare services in
rural India-a review. Cureus. 2022;14:e29372.

47. Manjunath U, Sarala R, Rajendra D, et al. Assessment of workload of
ASHAs: a multi-stakeholder perspective study for task-sharing and
task-shifting. J Health Manag. 2022;24:62–73.

48. Patel K, Nagar K & Jain V. Mixed method study on knowledge and
factors influencing the performance of Anganwadi Workers (Awws)
Kheda District, Gujarat. J Adv Zool. 2023;44:827–838.

49. Green EM,Gaines A, Hill TF, et al. Personal, proxy, and collective food
agency among early adolescents. Appetite. 2021;166:105435.

50. Neufeld LM, Andrade EB, Suleiman AB, et al. Food choice in
transition: adolescent autonomy, agency, and the food environment.
The Lancet. 2022;399:185–197.

51. Bandura A. Toward a psychology of human agency: pathways and
reflections. Perspect Psychol Sci. 2018;13:130–136.

52. Webb TL, Joseph J, Yardley L, et al. Using the internet to promote
health behavior change: a systematic review and meta-analysis of the
impact of theoretical basis, use of behavior change techniques, and
mode of delivery on efficacy. J Med Internet Res. 2010;12:e4.

53. Timlin D,McCormack JM, KerrM, et al.Are dietary interventions with
a behaviour change theoretical framework effective in changing dietary
patterns? A systematic review. BMC Public Health. 2020;20:1857.

54. Nakabayashi J, Melo GR-i & Toral N. Transtheoretical model-based
nutritional interventions in adolescents: a systematic review. BMC
Public Health. 2020;20:1543.

55. Polit DF & Beck CT. Generalization in quantitative and qualitative
research: myths and strategies. Int J Nurs Stud. 2010;47:1451–1458.

56. Moser A & Korstjens I. Practical guidance to qualitative research. Part
3: sampling, data collection and analysis.Eur J Gen Pract. 2018;24:9–18.
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