Section: Community Medicine

Original Research Article

STUDY OF CORRELATION BETWEEN ANAEMIA AND
DIETARY HABITS AMONG SCHOOL-GOING
ADOLESCENTS IN KOLAR, KARNATAKA: A CROSS-
SECTIONAL STUDY

R. Roopashree’, Sunil. B.N?, T. Madhan Kumayr’
12" year Postgraduate, Department of Community Medicine, Sri Devaraj Urs Medical College, Tamaka Kolar Karnataka, India

’Professor and HOD, Department of Community Medicine, Sri Devaraj Urs Medical College, Tamaka Kolar Karnataka, India
3 I* year Postgraduate, Department of Community Medicine, Sri Devaraj Urs Medical College, Tamaka Kolar Karnataka, India

ABSTRACT
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Accepted s © 25/12/2025 Background: Anaemia remains a major public health problem among

adolescents worldwide, particularly in low and middle-income countries.
Dietary habits, micronutrient intake, and meal patterns significantly influence
anaemia risk. This study examines the correlation between anaemia and dietary
habits among school-going adolescents in Kolar, Karnataka. The objective is to
determine the prevalence of anaemia and assess its association with dietary
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behaviours among adolescents.

Materials and Methods: A cross-sectional study was conducted among 300
adolescents selected using Simple random sampling. Haemoglobin estimation
was done with Haemcue. Dietary habits were assessed using Food frequency
questionnaire. Statistical analysis was done in SPSS Ver 22.

Results: Anaemia prevalence was 36.3%. Low dietary diversity (OR 2.54),
inadequate green leafy vegetable intake (OR 1.92), breakfast skipping (OR
2.08), and junk food consumption >3 times/week (OR 1.76) were significantly
associated with anaemia. Logistic regression identified dietary diversity and
GLV intake as independent predictors.

Conclusion: Anaemia among adolescents in Kolar is significantly associated
with modifiable dietary behaviours. School-based nutrition education and iron
supplementation programs are essential to reduce prevalence and improve
adolescent health outcomes.
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INTRODUCTION

Anaemia continues to be one of the most common
nutritional deficiencies globally, disproportionately
affecting adolescents due to increased physiological
requirements during puberty. WHO estimates
indicate that 29-30% of adolescents worldwide are
anaemic.l'l India bears a significant portion of this
burden, with NFHS-5 reporting 59.1% of adolescent
girls and 31% of boys being anaemic. In Karnataka,
the prevalence among girls aged 15-19 years is
47.2%.121

Diet plays a central role in maintaining haemoglobin
levels. Low consumption of iron-rich foods, vitamin
C deficiency, high phytate intake, and frequent junk
food consumption contribute to impaired iron

absorption. Breakfast skipping has been consistently
linked to micronutrient deficiencies.

Despite national programs such as WIFS and
Anaemia Mukt Bharat, anaemia remains highly
prevalent in Kolar. There is limited local research
assessing dietary determinants of anaemia. This study
was conducted to evaluate the relationship between
anemia and food habits among school-going
adolescents in Kolar.

Review of Literature

WHO defines anaemia as haemoglobin levels below
age and sex-specific cutoffs. Hemoglobin levels less
than 12 g/dL in girls and less than 13g/dL in boys
signifies anemia and severity is graded as mild (=11—
12 g/dL), moderate (8—10.9 g/dL), and severe (<8
g/dL).¥
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Anaemia prevalence among adolescents ranges from
25% to 55% globally.> > 9 In India NFHS-5 shows
alarming trends. Many studies link poor diet quality
to anaemia among adolescents. School-Based Studies
shows a Prevalence range of 30—70% across Indian
districts. ! Anaemia affects cognitive performance,
school attendance, and academic achievement.
Change in Dietary Patterns like High junk food
intake, breakfast skipping, and low dietary diversity
are common among adolescents which leads to
Micronutrient Deficiencies. Iron deficiency causes
nearly half of adolescent anaemia.Vitamin B12 and
folate deficiencies are also rising.[®1%!

Relationship Between Diet and Anaemia

- Iron intake influences haemoglobin synthesis.

- Vitamin C enhances iron absorption.

- Phytates and polyphenols inhibit absorption.
Socio-Demographic variables like Age, gender, SES,
and menstrual patterns also influence anaemia.!"-12]

MATERIALS AND METHODS

Study Design: School-based cross-sectional study.
Study Area: Kolar district, Karnataka.

Study Population: Adolescents aged 10-16 years
studying in classes 8—10.

Sampling: Simple Random sampling.

Sample size: With reference to prevalence of 92.2%
from previous studies we derived at a minimum
sample size of 111 using the formula

n = [DEFF*Np(1-p)]/ [(d2/Z221-0/2*(N-1)+p*(1-p)]

Study Tools:

- Haemoglobin estimation: Haemcue

- Dietary assessment: Food Frequency
Questionnaire

Statistical Analysis: Data entered in SPSS.
Descriptive statistics used for prevalence. Pearson’s
correlation and chi-square tests applied to assess
associations between dietary habits and anaemia.
Ethical considerations: Approval obtained from
Institutional Ethics Committee. Informed consent
from parents and assent from adolescents were
secured. Confidentiality was maintained.

RESULTS

The mean age of the participants was approximately
13.6 £ 1.1 years, indicating that the sample largely
comprised early to mid-adolescents. The
haemoglobin distribution showed wide variability as
per the SPSS output; subsequent -categorical
classification of anaemia was therefore used for
analysis and interpretation.

Table 1: Descriptive statistics of age and haemoglobin level among study participants (N = 300)

Variable Mean Standard Deviation
Age (years) 13.61 1.07
Hb (g/dL) 14.35 7.06
Table 2: Distribution of anaemia status among adolescents (N = 300)
Haemoglobin Status Frequency Percent
Normal 191 63.7%
Anaemia 109 36.3%

36.3% of the adolescents were classified as anaemic and only 63.7% as non-anaemic.

Table 3: Severity of anaemia among study participants (N = 300)

Categories of Anaemia Frequency Percent
Normal (> 12.0 g/dL) 191 63.7%
Mild (11.0-11.9 g/dL) 33 11%
Moderate (8.0-10.9 g/dL) 65 21.7%
Severe (< 8.0 g/dL) 11 3.7%

When categorised by severity of anaemia: 11.0% had
mild, 21.7% had moderate and 3.7% had severe,
while 63.7% were in the normal category.
Socio-demographic profile:

Residence: 270 (90.0%) adolescents were from
urban areas and 30 (10.0%) from rural areas.

Type of family: 205 (68.3%) belonged to nuclear
families, 87 (29.0%) to joint families, and 8 (2.7%)
to extended families.

Mother’s education: 39.0% of mothers were
graduates, 27.3% had secondary education, 28.7%
had primary education, and 5.0% were illiterate.
Father’s education: Majority had at least secondary
or higher education

Family income: Most families belonged to the
middle-income brackets (310,000-50,000 per
month).

Dietary patterns: Most adolescents reported
adequate frequency of staple cereals and pulses, with
around one-third consuming milk and fruits daily.
However, daily intake of deep-fried snacks and
sweets/sugar drinks was also high (~38%), indicating
unhealthy snacking patterns co-existing with
otherwise relatively adequate staple intake.

There was a statistically significant association
between frequency of fruit consumption and anaemia
among participants (y* = 18.36, df =9, p = 0.031).
Adolescents with more frequent fruit intake tended to
have a more haemoglobin levels.
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Consumption Milk showed a borderline association
with anaemia categories (3> = 16.61, p = 0.055),
suggesting a possible beneficial trend with higher
intake.Other dietary and socio-demographic factors
(cereals, pulses, eggs, meat, green leafy vegetables,
deep-fried snacks and sweets) did not show
statistically significant associations with anaemia
among participants.

Academic performance: The association was
borderline (> = 16.14, p = 0.064), indicating that
poorer academic performance might be related to
more severe anaemia.

DISCUSSION

The present school-based cross-sectional study
among 300 adolescents in Kolar district set out to
estimate the burden of anaemia and explore how
everyday dietary habits relate to haemoglobin status.
Using Haemcue estimation and a food-frequency—
based assessment of diet, the study documented
prevalence of anaemia as 36.3 %, when classified by
severity (11.0% mild, 21.7% moderate and 3.7%
severe) and 63.7% in the normal haemoglobin range.
Fruit intake showed a statistically significant
association with anaemia, while milk consumption
and academic performance demonstrated borderline
relationships. In contrast, no significant associations
were seen with frequency of cereals, pulses, eggs,
meat, green leafy vegetables (GLVs), deep-fried
snacks or sweets. The sample was predominantly
urban, from nuclear, middle-income families with
reasonably educated parents.

These findings reinforce that adolescent anaemia in
India is far from being controlled, despite long-
standing programmes such as Weekly Iron and Folic
Acid Supplementation (WIFS) and Anaemia Mukt
Bharat (AMB). They also suggest that qualitative
aspects of diet,particularly fruit intake and possibly
dairy consumption,may be as relevant as the mere
presence of iron-rich foods on the plate, highlighting
the role of dietary diversity, micronutrient synergy
and snacking patterns in this age group. For Kolar,
where local data on adolescent nutrition are limited,
this study provides context-specific evidence to
refine school and community-level interventions.
Prevalence and severity patterns

This study found a 36.3% prevalence of anaemia
among Kolar adolescents, aligning with similar
Indian studies (30-55%).t1:1113.14]

Internationally, studies from Ethiopia, Bangladesh,
Pakistan and Nepal usually document adolescent
anaemia prevalence between 20% and 40%. In
Ethiopia, Gebreegziabiher et al. found that 22.9% of
adolescent girls were anaemic, with low dietary
diversity as a key predictor. ) In Bangladesh, Mistry
et al. reported a prevalence around 27% in a
population-based adolescent sample.[!!

In terms of severity, the Kolar study’s distribution-
predominantly moderate anaemia among those
affected, with a smaller proportion severely

anaemic,is broadly consistent with patterns reported
in Delhi, Tamil Nadu, Rajasthan and Chennai, where
mild and moderate grades predominate and severe
anaemia is relatively uncommon.['%16-1°1  This
suggests that, although anaemia is widespread, many
adolescents may still be amenable to relatively simple
nutrition and supplementation interventions before
progressing to severe disease.

Fruit intake and haemoglobin status

The observed protective association between
frequent fruit intake and anaemia (p = 0.031) is
biologically plausible and well supported by
literature. Fruits,especially citrus and other vitamin
C-rich varieties,enhance non-heme iron absorption
and often co-occur with generally higher diet quality.
Studies from Bangladesh and China have shown that
low intakes of vitamin C and other micronutrients are
associated with anaemia among adolescents. [2°
Rahman et al. documented that inadequate intake of
vitamin C-rich foods and multiple micronutrient
deficiencies predicted anaemia in Bangladeshi
adolescents.!

Findings from Ethiopia, Nepal and sub-Saharan
Africa also underline the importance of dietary
diversity scores that include fruit groups as protective
against anaemia. ® The Kolar results are therefore in
line with the global understanding that fruits act as
“facilitators” of iron absorption and as markers of
better overall food patterns, reinforcing their
importance in adolescent nutrition counselling and
school-based messages.

Milk intake and borderline association

In the present analysis, daily or frequent milk intake
showed a borderline protective association with
anaemia (p = 0.055). This is somewhat nuanced, as
milk and dairy products have been considered a
double-edged sword in iron nutrition: while they
contribute  high-quality protein and several
micronutrients, their calcium and casein content can
inhibit non-heme iron absorption when consumed in
large amounts with meals. Studies from Sri Lanka,
Bangladesh and Indonesia have highlighted complex
relationships between dairy intake, vegetarian
patterns and micronutrient deficiencies.>'31 The
near-significant trend observed in Kolar may
therefore reflect moderate milk consumption as a
proxy for better socioeconomic status and overall diet
quality, rather than a direct causal effect. It also
suggests that, within typical Indian portion sizes,
dairy intake is unlikely to be a major negative
determinant of anaemia if iron-rich and vitamin-C
rich foods are adequately consumed.

Lack of association with GLVs, eggs, meat and
junk foods

One of the more striking findings is the absence of
statistically significant associations between anaemia
and intake of GLVs, eggs, meat, cereals, pulses or
junk foods. This contrasts with several Indian and
regional studies that have demonstrated clear links
between these food groups and haemoglobin status.
Arlappa et al. reported that low consumption of
GLVs and animal-source foods was strongly
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associated with anaemia among rural adolescents in
India. ' Haidar et al. and Gebreegziabiher et al.
similarly showed that low dietary diversity driven by
limited GLVs and animal products predicted anaemia
among Ethiopian adolescents.! Siva et al. in Chennai
also identified infrequent intake of GLVs and iron-
rich foods as key correlates of anaemia.[!4?!]
Conversely, high intake of processed snacks and
sweetened beverages has been linked to poorer
micronutrient profiles and anaemia risk in India,
Nepal and Indonesia.”) Singh et al. found that
frequent junk food intake was associated with
increased odds of anaemia among Indian adolescents,
while Thapa et al. reported similar findings in Nepali
students.['?]

From a public-health perspective, this underscores
that dietary change alone may not fully normalise
haemoglobin levels without parallel action on
infection control, deworming and targeted
supplementation.

Urban predominance and socio-demographic
context: The study population was predominantly
urban (90%), from nuclear, middle-income families
with reasonably well-educated parents. This profile
differs from many earlier Indian studies where
anaemia has been more strongly associated with rural
residence, low socioeconomic status and low parental
education. Yet, Siva et al. in Chennai and other
studies in Tamil Nadu have shown that urban
adolescents particularly in rapidly urbanizing, lower-
middle-class  neighborhoods, also experience
substantial anaemia burden, driven by erratic eating
patterns, processed food consumption and sedentary
lifestyles.[1421]

The Kolar findings therefore support an emerging
narrative that urban residence does not guarantee
protection against anaemia. Instead, “nutritional
transition”, academic stress, and easy access to
inexpensive, energy-dense foods may create a
different but equally problematic risk environment
for adolescents.

Academic performance and haemoglobin: The
borderline association between anaemia severity and
poorer academic performance (p = 0.064) is
consistent with evidence that iron deficiency anaemia
impairs cognition, attention and school achievement.
Large observational studies and trials from India,
Bangladesh and other LMICs have demonstrated that
anaemic adolescents are more likely to have low test
scores, higher absenteeism and reduced
concentration in class.>!?1 Although the present
study may have been underpowered to detect a
statistically robust association, the direction of effect
aligns with this body of literature and justifies
education-sector engagement in anaemia control.
Gender differences: While the present dataset was
not primarily analysed for sex-disaggregated odds
ratios, adolescent girls are known to have a higher
risk of anaemia than boys due to menstrual blood
loss, higher iron requirements and often preferential
intra-household food allocation. Indian and regional
studies consistently report higher anaemia prevalence

among girls, especially post-menarche. The Kolar

findings should therefore be interpreted with the

understanding that girls are likely to carry a

disproportionate share of the anaemia burden, and

gender-sensitive strategies (e.g. menstrual health

education, girl-focused nutrition counselling) remain

essential.

Public health implications

The findings of this study have direct implications for

national and state programmes targeting adolescent

health in Karnataka and India:

1. Strengthening WIFS and Anaemia Mukt Bharat
(AMB)

2. Integrating dietary diversity and fruit promotion
in school health education

3. Improving the quality of mid-day meals

4. Regulating school food environments

Overall, the study supports a multi-component

strategy combining supplementation, deworming,

dietary diversification, behaviour change

communication and supportive school environments

rather than relying on any single intervention.

Strengths

* School-based, representative

» Evaluated multiple dietary factors

» Used standardized Hb estimation

Limitations

+ Self-reported diet

* Cross-sectional design

* No assessment of infections or genetic causes.

CONCLUSION

Addressing adolescent anaemia in Kolar will require
sustained, multisectoral action that starts in schools,
involves families and leverages national platforms
like WIFS and Anaemia Mukt Bharat but tailors them
to the lived realities of local adolescents.
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