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ABSTRACT

INTRODUCTION : Anaemia is a significant global public health issue, particularly in low and middle-income countries,
where nutrient deficiencies result in low haemoglobin levels. Adolescence (ages 10-19) is a crucial growth period, with
1.2 billion adolescents worldwide, many in developing nations like India, which has the largest adolescent population.
According to NFHS -5 Tamil Nadu, prevalence of anaemia among adolescent girls is 52.9% and among boys is 24.6%. Our
objective was to estimate the prevalence of anaemia among adolescents aged 10 to 19 years by gender, location and severity
in Tamil Nadu between May 2023 and March 2024.

METHODS : This cross-sectional study utilized secondary data from the Directorate of Public Health and Preventive
Medicine (DPHPM), Tamil Nadu, based on health check-up camps held from May 2023 to March 2024 at 2,286 Primary
Health Centres (PHCs) where samples were mobilised from schools and tested using gold standard tests like cell counters
for haemoblobin estimation. Following Anaemia Mukth Bharat Operational Guidelines, severity of anaemia was classified
as mild, moderate, or severe. Data analysis was performed using Microsoft Excel and SPSS (version 24), with protocols in
place to ensure confidentiality.

RESULTS : The overall prevalence of anaemia among adolescents was 48.3%, with 54.4% among females and 41.0% among
males. Prevalence among adolescents identified in Trichy was 84%, while in Dindigul it was 70%. In terms of classification,
severe anaemia accounted for 1.6%, moderate anaemia for 44.4% and mild anaemia for 54.1% of cases.

CONCLUSION : The study highlights a significant prevalence of anaemia among adolescents in Tamil Nadu, particularly
among females and in districts like Trichy and Dindigul. With mild and moderate cases being predominant, there is
an urgent need for targeted interventions particularly for the severe anemia cases immediately. Addressing nutritional
deficiencies is crucial for improving adolescent health outcomes in the region.
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INTRODUCTION

Anaemia is a global public health concern,
particularly in low and middle-income countries, where
nutrient deficiencies lead to reduced haemoglobin levels in
the blood (Hb < 12 g/dL)."” The term "Anaemia" originates
from the Greek word meaning "no blood". Anaemia is not
a specific disorder, it is a condition caused by insufficient
red blood cells or haemoglobin due to one or more vital
nutrient deficiencies.3,4 Anaemia poses serious health
risks, including maternal mortality, weakened physical and
cognitive capacity, increased susceptibility to infections, and
poor pregnancy outcomes.”

Adolescence, defined by the World Health
Organization (WHO) as the age range of 10 to 19 years
for both sexes, represents a critical period of growth and
development. Globally, there are 1.2 billion adolescents, with
a significant portion residing in developing countries.’ India
has the largest adolescent population in the world, accounting
for 21% of its total population.6 In India, adolescent girls are

particularly vulnerable to anaemia due to factors such as poor

nutrition, early marriage, and pregnancy, which exacerbate
the risk of anaemia.9 Ensuring adequate iron status during
adolescence is critical for reducing anaemia in pregnancy and
improving maternal and child health outcomes."

National Family Health Survey (NFHS) 5, (2019-
2021), reported a national prevalence of anaemia as 59% for
adolescent girls and 31% for boys whereas in Tamil Nadu,
the prevalence of anaemia is 52.9% in adolescent girls and
24.6% in adolescent boys which is comparatively lesser than
the national prevalence.”

However, previous studies on anaemia among
adolescents in Tamil Nadu have been limited in scope, often
confined to specific regions or smaller populations. These

studies frequently focus on adolescent girls or particular
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age subgroups, providing fragmented data on anaemia
prevalence. Moreover, anaemia among adolescent boys has
received limited attention in public health research and
interventions. To fill these gaps, this study aimed to describe
the prevalence of anaemia among adolescents (10 to 19 years),
by gender, location and severity in Tamil Nadu between May
2023 and March 2024.

METHODS

This cross-sectional study involved secondary data
analysis using information obtained from the Directorate of
Public Health and Preventive Medicine (DPH&PM), Tamil
Nadu collected through health check-up camps organized
by 2,286 Primary Health Centres (PHCs) across the state,
held from May 2023 to March 2024 in schools and colleges,
and 19,15,072 adolescents were screened for anaemia.
During these camps, blood samples were collected from
each adolescent on-site using an aseptic venepuncture Kkit,
including needles, syringes, and collection tubes. EDTA
vacutainers were used to prevent clotting.

The samples were analysed with mobilized
cell counters or the samples were mobilized to the
nearby primary health centres where the cell counters
were available. Key variables included age, sex, and
haemoglobin (Hb) levels for adolescents aged 10 to 19 years.

We have adapted operational guidelines of “Anaemia
Mukth Bharat” to classify anaemia based on severity as mild
with Hb levels of 11-11.9 g/dL for females and 11-12.9 g/
dL for males, moderate with Hb Levels of 8-10.9 g/dL, and
severe with Hb levels of <8 g/dL."

We analysed the data using standard statistical
software like Microsoft Excel and SPSS (version 24),
calculating frequencies and proportions to assess the
prevalence and severity of anaemia among adolescents
in Tamil Nadu. Data security protocols were followed to

maintain confidentiality.

RESULTS

The overall prevalence of anaemia in adolescents is
(n = 9,25,423) 48.3%, with 54.4% among females compared
to 41.0% among males.

Figure 1 illustrates the prevalence of anaemia among
adolescents across different Health Unit Districts (HUDs).
The prevalence of anaemia exceeds 50% in 24 out of the 46
HUDs surveyed. Specifically, the prevalence rates are 84%
in Tiruchirapalli, 70% in Dindigul, 70% in Kallakurichi, and
61% in Cuddalore districts.
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Fig 1. Figure 1 Prevalence of i g

dolescents by Health

Unit Districts (HUD) in Tamil Nadu, May 2023-March 2024 (N=19,15,072)

Figure 2 presents prevalence of anaemia among male
and female adolescents across various Health Unit Districts
(HUDs). 11 out of 46 HUDs had more than 50% prevalence
of anaemia among male adolescent children whereas more
than 31 HUDs reported more than 50 % prevalence of

anaemia among female adolescent children.
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Figure 2: Distribution of Anaemia by gender and Health Unit Districts

among Adolescents, Tamil Nadu, May 2023-March 2024 (N=19,15,072)
Figure 3 presents the distribution of anemia severity.
Among the adolescent males with anemia, 59.1% had mild
anemia, 40.2% had moderate anemia, and only 0.7% had
severe anemia. Among females, the reported cases showed
that 50.9% had mild anemia, 47% had moderate anemia, and

only 2.1% had severe anemia.
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Figure 4 presents the prevalence of anaemia severity
among adolescent males across various Health Unit Districts
(HUDs), categorized into mild (11-11.9 g/dL), moderate (8-
10.9 g/dL), and severe anaemia (<8 g/dL). Severe anaemia
remains relatively uncommon, with only a few districts
reporting rates above 1%, such as Kovilpatti (2%) and
Tiruvallur (2%). Moderate anaemia was notable in several
areas, with Ariyalur (66%) and Kallakurichi (54%) showing
high rates. The higher percentage of mild anaemia was noted
in districts like Kanyakumari (90%) and Pudukkottai (74%).
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Figure 4: Prevalence of anaemia by severity among adolescent males by

Health Unit Districts (HUD) in Tamil Nadu, 2023-2024 (N= 8,71,634)

Figure 5 presents the distribution of anaemia
severity among adolescent females across various Health Unit
Districts (HUDs), categorized into mild, moderate, and severe
anaemia based on haemoglobin levels. Prevalence of severe
anaemia (<8 g/dL) was comparatively lesser than moderate
and mild forms, with the highest rates observed in Tiruvallur
(6%) and Kovilpatti (5%), though overall, these percentages
were low across the districts, with many reporting only 1-2%.
Moderate anaemia was notably high, particularly in Ariyalur
(71%) and Attur (62%). The prevalence of mild anaemia is
higher in several districts, specifically in Cuddalore (74%)
and Kanyakumari (73%) reporting the highest percentages.
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Figure 5: Prevalence of anaemia by severity g adolescent females by

Health Unit District (HUD) in Tamil Nadu, 2023-2024 (N= 10,43,438)

DISCUSSION

According to the World Health Organization
(WHO), anaemia is a significant global public health issue,
affecting 30% of non-pregnant women and 37% of pregnant
women aged 15-49 years, with children and adolescents also
at elevated risk. In Tamil Nadu, our study found a 48.3%
prevalence of anaemia among adolescents, with higher
rates among females (54.4%) compared to among males
(41%). This prevalence is higher than the global average for
developing countries, reflecting the significant burden of

anaemia in this region.®




When compared to the National Family Health Survey (NFHS)
5 data (2019-2021), which reported a national prevalence
of 59% for adolescent girls and 31% for boys, our findings
indicate a lower overall prevalence of 48.3%. However, it is
important to note that the prevalence among females in our
study (54.4%) is slightly higher than Tamil Nadu-specific
NFHS 5 data (52.9%) and lower than the national average
(59%). Conversely, the reported prevalence among males
(41%) is significantly higher than both the national average
(31%) and Tamil Nadu-specific data (24.6%), suggesting a
higher burden of anaemia among adolescent males in the
surveyed regions.”

The WHO attributes the higher prevalence in low
and middle-income countries to nutritional deficiencies,
particularly iron deficiency, as well as infections like malaria
and parasitic infestations. While our study did not explore the
aetiology of anaemia, the high prevalence in females suggests
a strong link to iron deficiency due to menstrual blood loss
and inadequate dietary intake, a finding that is consistent
with global data.®

Our findings align closely with previous Tamil Nadu-
based studies, such as Chandrakumari et al. (2019), which
reported a prevalence of 48.63% among adolescent girls,
reflecting a regional consistency in anaemia rates.” However,
Sunitha K (2024) reported a slightly lower prevalence of
37.2%, indicating possible geographical variations within the
state."”” On a national level, Singh A et al. (2021) observed
a prevalence of 42% in Jharkhand, while a meta-analysis
by Daniel RA et al reported a higher pooled prevalence of
65.7% across India, indicating that Tamil Nadu may have
a somewhat lower overall burden of anaemia compared to
other regions.">"

Globally, our prevalence findings are comparable to
studies conducted in Bangladesh, where Kundu S et al. (2023)
reported a prevalence of 46.8%. This suggests that anaemia
remains a persistent issue across South Asia.”” However,
the rates found in Tamil Nadu are still lower than those
reported in high-prevalence regions, such as West Bengal,
where Chakrabarty M et al. (2023) documented a significant
increase in anaemia prevalence from 54.2% to 58.9% in
recent years.'

Our study's gender-specific findings highlight
the increased vulnerability of adolescent girls to anaemia,
with a prevalence of 54.4% compared to 41% for boys.
Similar research, such as Singh A et al. (2021) and Shettar
D et al. (2024), corroborates these findings, emphasizing
the need for gender-specific interventions.'”” Notably, our

research also identified a significant prevalence of anaemia
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among adolescent males (41%), showing the importance of
comprehensive interventions that address anaemia in both
genders.

Geographical disparities in anaemia prevalence
within Tamil Nadu are evident, with Tiruchirapalli exhibiting
the highest rates (87.3) among females and 80.8% among
males compared to regions like Nilgiris, which had a much
lower prevalence (13%). These findings highlight the
necessity for localized public health interventions, especially
in high-burden areas such as Trichy along with Kallakurichi,
and Dindigul which also have higher prevalence.

Our study found that mild anaemia constituted the
majority of cases (54.1%), followed by moderate anaemia
(44.4%) and severe anaemia (1.6%). This distribution aligns
with other regional studies, such as Chandra Kumari et
al. (2019), which also found mild anaemia to be the most
prevalent.”

The high prevalence of anaemia among adolescents
in Tamil Nadu emphasizes the urgent need for targeted public
health interventions. Given that most cases are classified
as mild to moderate, implementing iron supplementation
programs, nutritional education, and school-based health
initiatives could significantly alleviate the burden of anaemia
among adolescents. Furthermore, the observed gender
disparity necessitates focused programs aimed at improving
menstrual health management and dietary iron intake among
adolescent girls.

Thus, our study emphasizes the critical need for
comprehensive strategies to combat anaemia in Tamil Nadu,
particularly in high-prevalence districts. Addressing the
nutritional and health needs of adolescents is essential for
reducing anaemia prevalence and improving overall health

outcomes in this vulnerable population.

LIMITATIONS

The data collected is specific to Tamil Nadu, which
may limit the generalizability of the findings to other regions
or countries, as different demographic and environmental

factors could influence anaemia prevalence elsewhere.

CONCLUSION

The study emphasizes the prevalence of anaemia
among adolescents in Tamil Nadu, showing a higher rate
in females than in males. Trichy has the highest prevalence,
followed by Dindigul and Kallakurichi. In terms of severity,
mild anaemia is more common than moderate and severe
anaemia. Among males, mild anaemia is the most prevalent,

while females exhibit higher rates of both moderate and
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severe forms of anaemia. It highlights the need for targeted
interventions in addition to Weekly Iron Folic Acid
Supplementation (WIFS) and National deworming day
(NDD) especially for adolescent girls and high-prevalence
districts, to address this significant public health issue.
Additionally, adolescent anaemia in males is also significant
and must not be overlooked, as it can lead to long-term
health consequences. Addressing anaemia in both genders
is essential for promoting overall adolescent health. Future
studies should explore the root causes of anaemia more
deeply and assess the effectiveness of implemented health

programs to ensure sustainable progress.
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