International Journal of Community Medicine and Public Health
Lakshmipuram SP et al. Int J Community Med Public Health. 2026 Nov,13(11):6641-6649

https://www.ijcmph.com pISSN 2394-6032 | eISSN 2394-6040

.. ) DOL: https://dx.doi.org/10.18203/2394-6040.ijcmph20264089
Original Research Article

Nutritional assessment and prevalence of anaemia in adolescents

Sudha Pavani Lakshmipuram*, Sindhu Kondapuram,
Helen Samitha Srinivas, Aishwarya Vishlavath

Department of Clinical Nutrition and Dietetics, Padmashree Institute of Management and Sciences, Bangalore,
Karnataka, India

Received: 17 August 2026
Revised: 09 October 2026
Accepted: 14 October 2026

*Correspondence:
Dr. Sudha Pavani Lakshmipuram,
E-mail: Ispavani98@gmail.com

Copyright: © the author(s), publisher and licensee Medip Academy. This is an open-access article distributed under
the terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted non-commercial
use, distribution, and reproduction in any medium, provided the original work is properly cited.

ABSTRACT

Background: Anaemia is a major public health problem especially in adolescents due to increased nutritional
requirements, rapid growth, menstrual blood loss, poor dietary practices and limited awareness. In this study anaemia
was classified according to the WHO age and sex specific haemoglobin cut-offs. The study aimed to evaluate
knowledge, dietary practices and haemoglobin status among adolescents and to determine factors associated with its
prevention.

Methods: A cross-sectional study was conducted among 400 adolescents using a structured questionnaire to collect
information on demographic characteristics, awareness of anaemia, dietary habits, health-seeking behaviour, and
related risk factors. Estimation of haemoglobin and anthropometric measurements were done. The factors between
male and female participants were compared and significant relationships were identified by statistical analysis.
Results: Anaemia was found in 15.0% of the 400 adolescents. Haemoglobin level <11g/dL was significantly more
common in female adolescents than in male adolescents (18.0% vs. 9.0%). Stomach upset (21.3%) was a commonly
reported symptom. Anaemia awareness was poor; 66.2% had never heard about anaemia, and 63.3% were not aware
of the causes. There were significant differences in anaemia education, dietary practices. Menstruating adolescents
reported irregular menstrual cycles (42.4%) and heavy menstrual bleeding (40.0%).

Conclusions: Poor dietary practices, inadequate awareness and limited preventive health behaviour are still major
challenges in reducing the burden of anaemia among adolescents. Comprehensive school and community-based
nutrition education, regular screening, promotion of balanced diets with iron and other micronutrients, and early
preventive measures are necessary for better adolescent health and reducing prevalence of nutritional anaemia.
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INTRODUCTION

Anaemia is still one of the most common nutritional and
public health problems globally, affecting people of all
age groups, particularly adolescents with rapid physical
growth and increased nutritional needs. It is defined as a
fall in the concentration of haemoglobin, the number of
red blood cells or the packed cell volume below accepted
reference values for age and sex, with a consequent
reduced capacity of the blood to carry oxygen.! The
World Health Organization (WHO) defines anaemia as a

condition in which haemoglobin concentrations are below
the normal reference values derived, as a consequence of
deficiencies of one or more essential nutrients.” In the
present study, Anaemia was identified based on
haemoglobin concentration only, therefore, the specific
subtype or underlying cause of anaemia (e.g., iron, Vit
By, or folate deficiency could not be determined. During
adolescence, the developmental stage is critical and a
deficiency in nutrient intake, rapid growth and
physiological changes can significantly increase the risk
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of anaemia, affecting physical growth, cognitive
performance, immunity and overall well-being.?

Iron deficiency anaemia (IDA) is the most common and
the most prevalent type of anaemia worldwide. Iron is an
essential micronutrient required for the synthesis of
haemoglobin and transportation of oxygen. IDA greatly
contributed by inadequate dietary intake, low iron
bioavailability, persistent blood loss, parasitic infections,
poor absorption and raised physiological demands during
growth.* Nutritional anaemia can also be caused by
deficiencies of vitamin B, and folate, as well as iron
deficiency. Vitamin B, deficiency due to dietary
deficiency, malabsorption syndromes, gastrointestinal
disease, autoimmune disease or long-term use of certain
drugs disrupts normal erythropoiesis. Common clinical
symptoms are fatigue, neurological disorders and
impaired cognitive function. A deficiency of folate leads
to megaloblastic anaemia and also affects DNA synthesis
and the maturation of red blood cells. Key risk factors
include poor nutrition, gastrointestinal issues, alcohol use,
pregnancy and some medications.’

Anaemia is unacceptably prevalent worldwide. It is a
major problem for both industrialised and developing
countries, affecting more than 2 billion people.
Adolescents are a particularly vulnerable population but
there is regional variation. The burden is even greater in
under-developed countries due to nutritional deficiency,
socio-economic inequality and limited access to
healthcare.® Adolescent anaemia is a major public health
problem in India with significant regional variations and
higher burden in adolescent girls due to higher iron
requirements with growth and menstruation.”

Anaemia has effects beyond low haemoglobin levels. It
can also affect negatively physical capacity, school
performance, immune competence and quality of life.
Chronic anaemia can increase cardiovascular workload,
impair neurological development and may support long-
term health sequelae. Some types of anaemia have also
been associated with chronic illnesses and autoimmune
disorders which further stress the importance of early
diagnosis, prevention and successful management
strategies.®’

METHODS
Selection of samples

This was a cross-sectional study conducted from
27/09/2025 to 25/02/2026 among adolescents residing in
selected urban and peri-urban areas of Bengaluru,
Karnataka; Doddabasthi, Sulikere and Chikkabasthi,
respectively. Also, the study had participants from
educational institutions like Deeksha STEM School, PA
International School and Padmashree Institute of
Management and Sciences. Sites were selected
intentionally to include adolescents from both community
and institutional settings.!'”

Study population and sampling

The study population consisted of 400 male and female
adolescents between the ages of 12-19 years. A
convenient sampling technique was adopted for the
recruitment of participants. The study included
adolescents who were available during the data collection
period, and who provided informed consent (and assent
where applicable). As this was a convenience sample, not
one drawn using stratified or quota-based sampling to
ensure proportional representation across age and sex
groups, the final sample included a higher proportion of
female and older adolescent (15-19 years) participants
and reflects the age and gender composition of the
participating institutions and community sites.'°

Data collection tools

Data were collected through a standard structured
questionnaire and a portable haemoglobin meter. The
questionnaire was developed to collect data on
sociodemographic  characteristics,  dietary  habits,
menstrual history, physical activity patterns, supplement
use, lifestyle factors and symptoms associated with
anaemia. Haemoglobin concentration was determined
using a portable haemoglobin meter which allowed for
immediate determination of anaemia status among
participants.!'”

Data collection procedure
Phase I: Survey and Hb assessment

The first phase was to interview participants with the
structured questionnaire and to check haemoglobin levels.
Demographic characteristics, dietary practices, iron-rich
food intake, menstrual history, physical activity, sleep
patterns, supplement use and symptoms of anaemia, were
collected. Haemoglobin concentration was measured with
a Quick Check Plus Digital Automatic Haemoglobin
Metre, following the manufacturer’s operating
instructions. All haemoglobin measurements were carried
out by trained personnel using a standard operating
process to ensure uniformity. Anaemia was classified
according to the World Health Organization (WHO)
haemoglobin cut-off values for age and sex. Teenagers
10-11 years of age were classified as anaemic if their
haemoglobin level was <11.5 g/dL. Anaemia was defined
as haemoglobin <12.0 g/dL in adolescents aged 12-14
years. For 15- to 19-year-old teenagers the cut-off was
<12.0 g/dL for females and <13.0 g/dL for males (Figure

1).
Phase I1: Nutrition counselling

The anaemia status of each participant was assessed by
haemoglobin  estimation.  Individualised  dietary
counselling was provided to participants who were
identified as anaemic. Counselling focused on improving
knowledge of causes, symptoms and health effects of
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anaemia. There was advice on iron-rich food sources,
factors affecting the absorption of iron, menstrual
hygiene, prevention and management of worm infestation
with appropriate hygiene and deworming measures
(Figure 2).11
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Figure 1: Sample collection drive.
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Figure 2: Bird’s eye view of the methodology.
Statistical analysis

Data were analysed using IBM SPSS Statistics version
22.0 and R software version 3.2.2. Descriptive statistics
are presented as mean + standard deviation (SD) for
continuous variables and frequencies with percentages for
categorical variables. The independent Student's t-test
was used to compare the continuous variables between
the two groups, and the Chi-square test or Fisher's exact
test was used to test the association between the
categorical  variables as  appropriate.  Statistical
significance was determined at p value <0.05.

Ethical considerations

The study protocol was reviewed and approved by the
institutional Ethics Committee (IEC) of Padmashree
Institute of Management and Sciences, Bangalore. Prior
permission was obtained from the concerned institutions
and community authorities before the commencement of
the study. Informed consent was obtained from

participants and, where applicable, from parents or
guardians. Confidentiality and anonymity of the collected
information were maintained throughout the study.

RESULTS

A total of 400 adolescents participated in the study, of
whom 267 (66.8%) were females and 133 (33.3%) were
males. Most participants were older adolescents: 293
(73.3%) were aged 15-19 years and 107 (26.8%) were
aged 10-15 years. A higher proportion of females (77.2%)
than males (65.4%) were in the 15-19 years age category,
whereas males had a greater representation in the 10-15
years age group (34.6% vs. 22.8%). Age group and
gender were significantly associated (p=0.012%*).

Overall, 42.5% of the adolescents belonged to medium-
income families, followed by low-income (35.5%) and
high-income (22.0%) families. Among females, 40.0%,
38.6% and 21.0% belonged to medium-, low- and high-
income families, as compared to 46.6%, 29.3% and
24.1% of males. Family income did not differ
significantly by gender (p=0.190).

Haemoglobin levels above 11 g/dL accounted for 85.0%
of the total study population, while haemoglobin levels
below 11 g/dL accounted for 15.0%. The gender-wise
analysis showed that haemoglobin (<11 g/dL) was more
prevalent in females (18%) than in males (9%). However,
the percentage of males with haemoglobin levels >11
g/dL was higher than that of females (91.0% vs 82.0%).
The association between haemoglobin level and gender
was found to be statistically significant (Fisher’s Exact
Test, p=0.018), indicating a significant difference in
haemoglobin status between male and female adolescents
(Table 1).

Table 1: Hb level-frequency distribution of
adolescents studied in males and females.

' Gender, N (%) . 0 |
Hb Level Female Male Total, N (%) |

<11 48 (18) 12 (9) 60 (15)
>11 219 (82) 121 (91) 340 (85)
Total 267 (100) 133 (100) 400 (100)

P=0.018*, Moderately significant, Fisher Exact Test

Menstrual characteristics were evaluated in female
adolescents (n=250). Regular periods were reported in
57.6% and irregular periods in 42.4% overall. 40% of
participants reported heavy menstrual bleeding, and
60.0% reported no excessive bleeding. In the gender-
based analysis, males were coded as “Not Applicable” for
menstrual variables, and both menstrual regularity and
excessive bleeding were significantly associated with
gender (p<0.001 for both). The results suggest that heavy
and irregular menstruation are highly prevalent among the
adolescent girls in the study population (Figure 3).
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Figure 3 (A, B): Menstrual regularity and heavy
menstrual bleeding among adolescents.

Overall, 33.8% of the participants had heard about
anaemia and 66.2% of the participants were not aware of
the disease. The proportion who had not heard of anaemia
was slightly higher among males (68.4%) than among
females (65.2%), but the difference was not statistically
significant (p=0.584). 63.3% of teenagers did not know
what causes anaemia. The most common reasons cited by
respondents were blood loss, iron or micronutrient
deficiency, poor diet and other reasons. The perceived
causes of anaemia did not differ significantly (Figure 4).

Overall, 73.3% of adolescent participants reported having
received education about anaemia at school or college,
while 26.8% had not received any sort of education. More
females (77.2%) reported having received anaemia
education than males (65.4%). 22.8% of females and
34.6% of males had not received any kind of education
regarding anaemia. The association between gender and
anaemia education was statistically significant (p=0.012%)
(Table 2).

The dietary assessment revealed that meal frequency and
green leafy vegetable consumption did not differ
significantly between adolescents aged 10-15 years and
15-19 years (p=0.882 and p=0.637, respectively).
However, significant differences were observed in junk
food consumption (p<0.001**), tea or coffee
consumption with meals (p=0.037%*), inclusion of nuts
and seeds in the diet (p<0.001**), and nutritional
supplement use (p=0.021*). Adolescents aged 10-15
years were more likely to include nuts and seeds in their
diet (Table 3).
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Figure 4 (A, B): Awareness about anemia among
adolescents.
(Figure 4A): P=0.584, Not significant, Chi-Square
Test/Fisher Exact Test; (Figure 4B): P=0.268, Not
significant, Chi-Square Test/Fisher Exact Test

Table 2: Anemia health education awareness-
frequency distribution of adolescents studied in males
and females.

Awar- Gender, N (% Total, P |
eness Female Male | N (%) value |
Have you been educated about anemia in
school/college?

No 61 (22.8) 46 (34.6) 107 (26.8) 0.012*
Yes 206 (77.2)  87(65.4) 293 (73.3) )

P=0.012*, Moderately significant, Chi-Square Test/Fisher Exact
Test

Gut health and dietary practices differed significantly by
gender for stomach upset (p=0.013*) and meal skipping
(p=0.006**). Stomach upset was reported by 20.2% of
females and 23.3% of males (21.3% overall). In terms of
skipping meals, 37.8% of the adolescents reported often
skipping meals and 28.3% sometimes. Most participants
(98.5%) said they had never taken a deworming tablet.
Only 21.5% of adolescents knew of foods that improve
digestion and iron absorption, while 78.5% were not
aware of any. There were no significant differences
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between genders in terms of worm infestation, digestion and iron absorption (p>0.05) (Table 4).
deworming practices, medications used or knowledge of

Table 3: Dietary intake assessment of adolescents studied in different age groups.

Age in years, N

Dietary intake assessment 10-15 years " 15-19 S Total, N (%) P value
How many meals do you eat in a day

3 93(86.9) 253 (86.3) 346 (86.5) 0.882

4 14 (13.1) 40 (13.7) 54 (13.5) )
How often do you include green leafy vegetables in your diet?

Monthly 37 (34.6) 94 (32.1) 131 (32.8) 0.637
Weekly 70 (65.4) 199 (67.9) 269 (67.3) )

How often do you consume junk food?

Daily 22 (20.6) 31 (10.6) 53 (13.3)

Monthly 29 (27.1) 140 (47.8) 169 (42.3) <0.001%**
Weekly 56 (52.3) 122 (41.6) 178 (44.5)

Do you drink tea or coffee with meal?

No 73 (68.2) 165 (56.3) 238 (59.5) 0.037*
Yes 34 (31.8) 128 (43.7) 162 (40.5) )

If yes how often?

Daily 0 (0) 7(2.4) 7 (1.8)

Frequently 4 (3.7) 21 (7.2) 25 (6.3)

Rarely 17 (15.9) 73 (24.9) 90 (22.5) 0.052+
Sometimes 13 (12.1) 30 (10.2) 43 (10.8)

NA 73 (68.2) 162 (55.3) 235 (58.8)

Do you include nuts or seeds in your diet?

No 41 (38.3) 165 (56.3) 206 (51.5) <0.001**
Yes 66 (61.7) 128 (43.7) 194 (48.5)

Are you currently taking any supplements?

No 107 (100) 279 (95.2) 386 (96.5) 0.021%
Yes 0(0) 14 (4.8) 14 (3.5) )

Total 107 (100) 293 (100) 400 (100)

Chi-Square Test/Fisher Exact Test; +Suggestive significance (p value: 0.005<p<0.10); *Moderately significant (p value: 0.01<p<0.05);
**Strongly significant (p value: p;<0.01)

Table 4: Gut health of adolescents.

Gender, N (%)

Gut health and anaemia Total, N (%) P value

Female Male

Do you feel stomach upset?

No 198 (74.2) 84 (63.2) 282 (70.5)

Sometimes 15 (5.6) 18 (13.5) 33 (8.3) 0.013*

Yes 54 (20.2) 31(23.3) 85 (21.3)

Have you ever had a worm infestation?

No 261 (97.8) 133 (100) 394 (98.5) 0.081+

Yes 6(2.2) 0 (0) 6 (1.5)

When was the last time you took a deworming tablet

Never 261 (97.8) 133 (100) 394 (98.5) 0.219

Within 6 months 5(1.9) 0(0) 5(1.3)

More than 6 months ago 1(0.4) 0 (0) 1(0.3)

Do you take any medicine often for stomach issue?

No 261 (97.8) 131 (98.5) 392 (98) 0.617

Yes 6(2.2) 2 (1.5) 8(2) )

Do you skip meals

Never 79 (29.6) 57 (42.9) 136 (34) 0.006+*

Often 101 (37.8) 50 (37.6) 151 (37.8) )
Continued.
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o,
Gut health and anaemia ’ W) Male Total, N (%) P value
Sometimes 87 (32.6) 26 (19.5) 113 (28.3)
Do you know any food that improves digestion and iron absorption?
No 211 (79) 103 (77.4) 314 (78.5) 0716
Yes 56 (21) 30 (22.6) 86 (21.5) )
Total 267 (100) 133 (100) 400 (100)
DISCUSSION these surveys, the roughly two-fold excess among girls

The present study assessed haemoglobin status,
awareness, dietary practices and menstrual characteristics
among 400 adolescents from urban and peri-urban
communities and educational institutions in Bengaluru.
Overall, 15.0% of the adolescents were anaemic, and the
prevalence was significantly higher among females than
males. Although 73.3% of the participants reported
having received education about anaemia, awareness of
the condition and its causes was low. Dietary practices
differed significantly between the younger and older age
groups, and menstrual irregularity and heavy menstrual
bleeding were common among the girls. Each of these
findings is compared with previous studies below.

The prevalence of anaemia varies widely between studies,
depending on the population, the age range and the
haemoglobin thresholds applied.!? The prevalence in the
present study (15.0%) was lower than the 28.4% reported
for Indian adolescents aged 10-19 years in the nationally
representative Comprehensive National Nutrition Survey
(CNNS) 2016-18, and much lower than the 59% reported
among adolescent girls in rural Telangana.'>'* A
prevalence similar to ours (14.0%) was found among
children and adolescents of low socio-economic status
attending two schools in the suburbs of Jakarta,
Indonesia.'> The lower prevalence in our sample may
partly reflect its urban and institutional setting, the
inclusion of boys, who have a lower prevalence than
girls,'® and differences in age range, haemoglobin cut-off
and measurement method (a portable haemoglobin meter
rather than laboratory estimation). Hospital-based
paediatric studies are also not directly comparable with
community-based adolescent samples such as ours.!”

Anaemia was twice as common in girls as in boys in our
study (18.0% vs. 9.0%; p=0.018). This is consistent with
the CNNS, in which anaemia was present in 40% of girls
and 18% of boys aged 10-19 years, and with a
longitudinal survey of adolescents in Uttar Pradesh and
Bihar, in which the prevalence in 2018-19 was 63%
among girls and 30% among boys.'®!® Tron deficiency
and iron deficiency anaemia were also more frequent in
females than in males among Indonesian children and
adolescents.!> The greater susceptibility of girls is
generally attributed to their higher iron requirements
during growth and to menstrual blood loss.>’ Although
the absolute prevalence in our sample was lower than in

was similar.

Family income was similarly distributed among boys and
girls in our sample (p=0.190), and anaemia was not
analysed by income. Previous studies, however, have
reported a significant association between the prevalence
of anaemia in adolescent girls and the socio-economic
status of the family, and low socio-economic status is
regarded as a strong risk factor for iron deficiency in
children and adolescents.'*!> The relationship between
household income and haemoglobin status in this
population therefore warrants further analysis.

Irregular menstrual cycles (42.4%) and heavy menstrual
bleeding (40.0%) were common among the girls. Heavy
menstrual bleeding is a well-recognised cause of iron
deficiency and iron deficiency anaemia in women, and
anaemia and iron deficiency affect the quality of life of
women with heavy menstrual bleeding.!>? Because
menstrual characteristics in our study were self-reported
and not clinically assessed, the proportion with heavy
bleeding should be interpreted cautiously. Nevertheless,
menstrual blood loss is a plausible contributor to the
higher prevalence of anaemia among the girls, and
menstrual health should be addressed alongside
haemoglobin screening and nutrition counselling.

Awareness of anaemia was low in our study: 66.2% of the
adolescents had never heard of anaemia and 63.3% did
not know its causes. Low awareness has been reported in
other groups as well. Only about half (50.5%) of female
health-care professional students in Tamil Nadu were
aware of anaemia, and among adolescent girls in a
residential school in Telangana, where most (86.2%) had
heard of anaemia, only 27.6% knew iron-rich foods and
38% could not name any cause.?’?? In our study,
awareness did not differ significantly between boys and
girls (p=0.584), indicating that knowledge gaps are shared
by both sexes. Reported exposure to anaemia education
was higher among females than males (77.2% vs. 65.4%;
p=0.012), but this was not reflected in better awareness.
The low awareness despite 73.3% of participants
reporting prior education on anaemia suggests that the
education received in schools and colleges may be
infrequent, brief or poorly retained. A quasi-experimental
study in female adolescents found that health education
produced a significant improvement in knowledge and
attitudes towards preventing anaemia, which supports the
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need for structured and repeated education, ideally
combined with screening.!!

Several dietary practices differed between the younger
(10-15 years) and older (15-19 years) adolescents. About
40.5% of the adolescents drank tea or coffee with meals,
and this was more common in the older group (43.7% vs.
31.8%). The polyphenols in tea and coffee inhibit the
absorption of non-haem iron, and dietary guidance for
iron deficiency anaemia therefore advises separating tea
and coffee from iron-rich meals and pairing iron-rich
foods with enhancers such as vitamin C.?*?* Daily junk
food consumption was more frequent among the younger
adolescents (20.6% vs. 10.6%), which may displace more
nutrient-dense foods, whereas nuts and seeds were more
often included in their diets (61.7% vs. 43.7%). Only
3.5% of the adolescents were taking supplements, all of
them in the older age group. Meal skipping was reported
by about two-thirds of the participants (often 37.8%,
sometimes 28.3%) and was more frequent among girls
than boys (p=0.006). The relationship between dietary
habits and anaemia in adolescent girls has been examined
in Ranchi, and dietary counselling of the kind provided to
anaemic participants in this study is a recognised
approach to the management of iron deficiency anaemia
in women.?>® Pooled evidence from systematic reviews
also indicates that nutrition-specific interventions, such as
iron supplementation, are effective in raising
haemoglobin and reducing anaemia.?’ Together, these
observations suggest that improving dietary practices and
strengthening supplementation are important entry points
for prevention in this age group.

Stomach upset was reported by 21.3% of the adolescents
(and “sometimes” by a further 8.3%) and was more
frequent among boys than girls (p=0.013). Alterations of
the gut microbiome and intestinal barrier have been
described in iron deficiency anaemia, and gut
inflammation has been implicated in the pathogenesis of
acquired aplastic anaemia, but we did not examine
whether gut symptoms were associated with haemoglobin
status in our sample.?®” Worm infestation was
uncommon (1.5%), and 98.5% of the adolescents had
never taken a deworming tablet. Deworming is among the
nutrition-specific interventions that have been evaluated
for their effect on haemoglobin, so the very low coverage
in this population suggests an opportunity for
prevention.?” Only 21.5% of the adolescents knew of
foods that improve digestion and iron absorption, which
is similar in direction to the low knowledge of iron-rich
foods reported among adolescent girls in Telangana.?

These findings emphasise the importance of community
and school-based interventions for routine haemoglobin
screening, menstrual health awareness, nutrition
education and healthy eating practices. National
initiatives such as the Anaemia Mukt Bharat (AMB)
strategy and the Weekly Iron and Folic Acid
Supplementation (WIFS) programme provide weekly iron
and folic acid supplementation and nutrition and health

education to adolescents, and school health screening is
offered under the Rashtriya Bal Swasthya Karyakram
(RBSK) programme.'® The low uptake of supplements
and the limited awareness observed in this study suggest
that better integration and delivery of these programmes
may support early detection, improve coverage of iron
and folic acid supplementation and help reduce the
burden of adolescent anaemia in India.

This study has few limitations. First, its cross-sectional
design does not allow causal inferences. Second,
participants were recruited by convenience sampling from
selected communities and institutions in Bengaluru, and
the sample included more girls (66.8%) and older
adolescents (73.3%) than boys and younger adolescents,
which may have influenced the estimated prevalence and
limits generalisability to the wider adolescent population.
Third, anaemia was defined by haemoglobin
concentration alone, measured with a portable meter that
may differ from laboratory estimation; iron, vitamin B12
and folate status, inflammation and haemoglobinopathies
were not assessed, so the type and cause of anaemia could
not be determined, which matters because iron deficiency
accounted for only about one-fifth of anaemia among
adolescents in the CNNS.!3 Fourth, dietary practices,
menstrual characteristics, awareness and education were
self-reported and may be affected by recall and social
desirability bias, and dietary intake was not quantified.
Fifth, associations between haemoglobin status and these
dietary, menstrual and awareness variables were not
analysed, and potential confounders were not adjusted
for. Larger, probability-based studies with biochemical
assessment and multivariable analysis are needed to
confirm these findings.

CONCLUSION

In this cross-sectional study of 400 adolescents in urban
and peri-urban Bengaluru, 15.0% were anaemic, with
girls affected twice as often as boys (18.0% vs. 9.0%).
Awareness of anaemia was poor in both sexes even
though most adolescents reported prior education on the
subject, and meal skipping, tea or coffee intake with
meals, minimal use of supplements and deworming, and a
high burden of self-reported menstrual irregularity and
heavy bleeding among girls were common. By describing
haemoglobin status together with awareness, dietary, gut-
health and menstrual characteristics in both boys and girls
of a south Indian adolescent population, this study
provides local baseline evidence that anaemia in
adolescence is accompanied by modifiable gaps in
knowledge and dietary practice, and that prevention
efforts need to reach boys as well as girls. These findings
support  routine  school- and community-based
haemoglobin screening, repeated and practical nutrition
education, menstrual health promotion and better
coverage of iron and folic acid supplementation. Studies
using probability sampling, biochemical markers of iron
status and multivariable analysis are needed to identify
the determinants of adolescent anaemia more precisely.

International Journal of Community Medicine and Public Health | November 2026 | Vol 13 | Issue 11  Page 6647



Lakshmipuram SP et al. Int J Community Med Public Health. 2026 Nov,;13(11):6641-6649

Funding: No funding sources
Conflict of interest: None declared

Ethical approval:

The study was approved by the

Institutional Ethics Committee of Padmashree Institute of
Management and Sciences, Bangalore, Proposal No:
PIEC/PIMS/04/2025 (Date: 27/09/2025)

REFERENCES

1.

10.

11.

12.

13.

14.

Sharma J, Devanathan S, Sengupta A, Rajeshwari
PN. Assessing the prevalence of iron deficiency
anemia and risk factors among children and women:
a case study of rural Uttar Pradesh. Clin Epidemiol
Glob Health. 2024;26:101545.

Lopes SO, Ribeiro SAV, Morais DC, Miguel ES,
Gusmao LS, Franceschini SDCC, et al. Factors
associated with anemia among adults and the elderly
family farmers. Int J Environ Res Public Health.
2022;19(12):7371.

Wiafe MA, Ayenu J, Eli-Cophie D. A review of the
risk factors for iron deficiency anaemia among
adolescents in developing countries. Anemia.
2023;2023:6406286.

Soundarya N, Suganthi P. A review on anaemia:
types, causes, symptoms and their treatments. J Sci
Technol Investig. 2016;1(1):10-7.

Bhadra P, Deb A. A review on nutritional anemia.
Indian J Nat Sci. 2020;10(59):18674-80.

Cairo RCDA, Silva LR, Bustani NC, Marques CDF.
Iron deficiency anemia in adolescents: a literature
review. Nutr Hosp. 2014;29(6):1240-9.

Bindra V. Anemia in adolescence. World J Anemia.
2017;1(1):18-9.

Patel RR, Sachdeva PD. A systematic review of
anemia among adolescents girls. Natl ] Med Res.
2021;11(3):109-13.

Saxena R, Chamoli S, Batra M. Clinical evaluation
of different types of anemia. World J Anemia.
2018;2(1):26-30.

Sridevi R. A study to assess the knowledge
regarding anemia among adolescent girls in V.O.C.
Higher Secondary School at Kotucherry, Karaikal.
Int J Adv Res. 2016;4:2272-5.

Kusuma NI, Kartini F. Changes in knowledge and
attitudes in preventing anemia in female
adolescents: a comparative study. Women Midwives
Midwifery. 2021;1(2):46-54.

Benoist B, McLean E, Egli I, Cogswell M.
Worldwide prevalence of anaemia 1993-2005:
WHO global database on anaemia. Geneva: World
Health Organization; 2008.

Sarna A, Porwal A, Ramesh S, Agrawal PK,
Acharya R, Johnston R, 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(7):515-25.

Reshmi PS, Takalkar AA. Prevalence of anemia in
adolescent girls and its association with certain
demographic variables: our experience from rural

International Journal of Community Medicine and Public Health | November 2026 | Vol 13 | Issue 11

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Telangana. Int J Community Med Public Health.
2020;7(3):1007-11.

Andriastuti M, Ilmana G, Nawangwulan SA,
Kosasih KA. Prevalence of anemia and iron profile
among children and adolescent with low socio-
economic status. Int J Pediatr Adolesc Med.
2020;7(2):88-92.

Scott S, Lahiri A, Sethi V, de Wagt A, Menon P,
Yadav K, et al. Anaemia in Indians aged 10-19
years: prevalence, burden and associated factors at
national and regional levels. Matern Child Nutr.
2022;18(4):e13391.

Choudhary P, Kumar S, Ambhore J. Clinical and
hematological profile of anemia in children aged 6
months to 12 years at a tertiary care hospital in
central India. Int J Contemp  Pediatr.
2021;8(10):1704-8.

Srivastava S, Kumar P, Paul R, Debnath P. Effect of
change in individual and household level
characteristics on anemia prevalence among
adolescent boys and girls in India. BMC Public
Health. 2022;22(1):1478.

Mansour D, Hofmann A, Gemzell-Danielsson K. A
review of clinical guidelines on the management of
iron deficiency and iron-deficiency anemia in
women with heavy menstrual bleeding. Adv Ther.
2021;38(1):201-25.

Peuranpdd P, Helibvaara-Peippo S, Fraser I,
Paavonen J, Hurskainen R. Effects of anemia and
iron deficiency on quality of life in women with
heavy menstrual bleeding. Acta Obstet Gynecol
Scand. 2014;93(7):654-60.

De NK, Dhanush S, Reshma B, Magdaline BL,
Packirisamy S. A questionnaire-based online survey
on knowledge and awareness of anaemia among
female health-care professional students in Tamil
Nadu. Asian J Pharm Clin Res. 2022;15(8):114-8.
Kamble BD, John RM, Kona C, Reddy M,
Kundapur R, Agarwal N. Burden and awareness of
anemia among adolescent girls of residential school
in Telangana. Int J Adolesc Med Health. 2024.
Aspuru K, Villa C, Bermejo F, Herrero P, Garcia-
Lopez S. Optimal management of iron deficiency
anemia due to poor dietary intake. Int J] Gen Med.
2011;4:741-50.

Santoyo-Sanchez A, Aponte-Castillo JA, Parra-Pefia
RI, Ramos-Pefiafiel CO. Dietary recommendations
in patients with deficiency anaemia. Rev Med Hosp
Gen Mex. 2015;78(3):144-50.

Chaturvedi D, Chaudhuri PK, Priyanka, Chaudhary
AK. Study of correlation between dietary habits and
anemia among adolescent girls in Ranchi and its
surrounding area. Int J Contemp Pediatr.
2017;4(4):1165-8.

Skolmowska D, Glagbska D, Kotota A, Guzek D.
Effectiveness of dietary interventions to treat iron-
deficiency anemia in women: a systematic review of
randomized controlled trials. Nutrients.
2022;14(13):2724.

Page 6648



27.

28.

Lakshmipuram SP et al. Int J Community Med Public Health. 2026 Nov,;13(11):6641-6649

Moorthy D, Merrill R, Namaste S, Iannotti L. The
impact of nutrition-specific and nutrition-sensitive
interventions on hemoglobin concentrations and
anemia: a meta-review of systematic reviews. Adv
Nutr. 2020;11(6):1631-45.

Soriano-Lerma A, Garcia-Burgos M, Barton W,
Alférez MIM, Crespo-Pérez JV, Soriano M, et al.
Comprehensive insight into the alterations in the gut
microbiome and the intestinal barrier as a
consequence of iron deficiency anaemia. Biomed J.
2024;47(6):100701.

International Journal of Community Medicine and Public Health | November 2026 | Vol 13 | Issue 11

29.

Zhao XC, Sun XY, Zhao L, Meng FJ. Gut
inflammation in the pathogenesis of acquired
aplastic  anemia. Chin Med J (Engl).
2020;133(15):1878-81.

Cite this article as: Lakshmipuram SP, Kondapuram
S, Srinivas HS, Vishlavath A. Nutritional assessment
and prevalence of anaemia in adolescents. Int J
Community Med Public Health 2026;13:6641-9.

Page 6649



