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Abstract

Adolescence is a biologically demanding period in which diet influences growth, menstrual health, immunity,
cognition, and future maternal outcomes. This paper examines how dietary habits may shape the health of rural
adolescent girls aged 12-16 years, with particular attention to India and comparable low- and middle-income
settings. The paper is framed as a research-based academic synthesis and study model rather than as a report of
newly collected primary data. It reviews the nutritional vulnerability of early and middle adolescent girls,
identifies key dietary exposures such as meal frequency, dietary diversity, animal-source food intake, consumption
of pulses and green leafy vegetables, ultra-processed snacks, hydration, and intake during menstruation, and links
these exposures to measurable health indicators including anthropometry, anemia, fatigue, morbidity, school
attendance, and psychosocial wellbeing. Evidence from national surveys and peer-reviewed studies suggests that
adolescent girls in rural areas experience overlapping burdens of undernutrition, anemia, dietary monotony, and
increasing access to energy-dense foods. A mixed-methods cross-sectional design is proposed for rigorous field
study, integrating 24-hour dietary recall, food-frequency assessment, hemoglobin testing, anthropometry,
morbidity history, menstrual history, and household food-security measures. The paper argues that effective
intervention must move beyond nutrition education alone and must include food environments, school-based iron
and folic acid delivery, adolescent-friendly counseling, household gender norms, local food systems, and water,
sanitation, and hygiene conditions. The central conclusion is that dietary habits among rural girls are not merely
individual choices; they are patterned by household resources, social expectations, market access, school systems,
and public-health delivery. A high-quality adolescent nutrition strategy must therefore be multisectoral, culturally
acceptable, and measurable through both biological and behavioral indicators.
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1. INTRODUCTION

Adolescent girls aged 12-16 years occupy a critical
stage between childhood dependency and adult
reproductive maturity. During these years, rapid linear
growth, expansion of lean body mass, onset of
menstruation, and neurocognitive development raise
the need for energy, high-quality protein, iron, folate,
calcium, zinc, and several vitamins. Rural girls often
face these needs within households that have limited
food diversity, seasonal food insecurity, low
purchasing power, and uneven access to health
services. The significance of the topic is therefore not
only nutritional but developmental, because
inadequate diets during adolescence can influence
educational engagement, physical capacity, infection
risk, and pregnancy outcomes later in life. Global
adolescent-health scholarship has emphasized that
adolescence should be treated as a second window of
opportunity for prevention rather than as a neglected
interval between childhood and adulthood (Patton et
al., 2016).

Dietary habits are multidimensional. They include
the number and timing of meals, the diversity of food
groups consumed, the regularity of breakfast, reliance
on staple cereals, intake of pulses, milk, eggs, meat,
vegetables, fruits, packaged snacks, sweetened drinks,
and the social conditions under which food is eaten.
For rural adolescent girls, dietary habits are also
shaped by school schedules, distance to school,
household work, agricultural labor, sibling care, and
social norms around serving food. A girl may know
that green leafy vegetables, pulses, eggs, or milk are
nutritious but may still consume them infrequently
because they are unavailable, reserved for income
generation, allocated preferentially to younger
children or male members, or considered inappropriate
during menstruation. The study of diet in this age
group must therefore examine both intake and the
constraints behind intake.

The health consequences of inadequate dietary
habits are visible and invisible. Visible outcomes
include thinness, stunting, overweight, clinical pallor,
and poor school participation. Less visible outcomes
include iron deficiency, depleted folate stores, low
vitamin B12 in girls consuming few animal-source
foods, low vitamin D due to limited sunlight exposure,
low self-esteem, fatigue, recurrent infections, and
reduced concentration. The Comprehensive National
Nutrition Survey reported that anemia affected 40% of
Indian adolescent girls aged 10-19 years, and the
burden was higher among older girls than younger

girls in that survey (Ministry of Health and Family
Welfare et al., 2019a). This pattern is especially
relevant for ages 12-16 because menstruation and
increasing autonomy coincide with
dependence on household food systems.

continuing

This paper has three purposes. First, it develops an
academic framework for understanding how dietary
habits affect health among rural adolescent girls aged
12-16 years. Second, it synthesizes empirical
indicators from Indian and international literature to
identify the most plausible pathways connecting diet to
adolescent health. Third, it proposes a field-study
design and intervention implications that can be used
by researchers, nutrition educators, public-health
practitioners, and postgraduate students. The paper
avoids presenting fabricated primary results. Instead, it
uses published data, conceptual analysis, and a feasible
methodology to show how a high-quality rural
adolescent nutrition study should be designed and
interpreted.

2. RURAL ADOLESCENCE AND THE
NUTRITION TRANSITION

Rural adolescent nutrition must be understood in
the context of India’s continuing nutrition transition.
Traditional rural diets have often been based on
cereals, pulses, seasonal vegetables, and locally
available milk or eggs where household production
allows. However, rural markets increasingly provide
packaged snacks, refined carbohydrates, edible oils,
sweetened beverages, and low-cost fried foods. This
transition can create a double burden in the same
population: some girls remain undernourished and
anemic, while others consume excess energy from
nutrient-poor foods without adequate micronutrients.
The updated Dietary Guidelines for Indians emphasize
variety across food groups, increased intake of
vegetables and legumes, moderation of salt, sugar, and
fats, and physical activity across the life course (Indian
Council of Medical Research-National Institute of
Nutrition, 2024).

Rural girls face a distinctive combination of food-
access and social-access barriers. Physical availability
of nutritious foods may vary by season, rainfall,
market distance, household land ownership, and
livestock possession. Social access depends on intra-
household food allocation, parental education, dietary
taboos, and whether adolescents are allowed to
purchase or prepare food for themselves. Gender
norms can produce silent nutritional disadvantages:
girls may eat last, reduce their portions during food
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shortage, avoid discussing menstruation-related
symptoms, or skip school meals during menstrual
discomfort. These factors are difficult to capture
through one 24-hour recall alone, which is why a
strong study needs quantitative and qualitative
components.

The health stakes are high because rural adolescent
girls frequently enter adulthood with nutritional
deficits. Thinness and stunting reflect long-term
undernutrition, whereas anemia reflects dietary iron
insufficiency, infections, inflammation, and menstrual
blood loss. The National Family Health Survey
reported that 59.1% of adolescent girls aged 15-19
years in India were anemic in 2019-2021, compared
with 54.1% in 2015-2016 (International Institute for
Population Sciences & ICF, 2022). Although the
NFHS age band begins at 15, the trend matters for girls
aged 12-16 because dietary habits established before
age 15 may influence hemoglobin status as girls move
through later adolescence.

A systematic review and meta-analysis of anemia
among Indian adolescent girls estimated a pooled
anemia prevalence of 65.7%, indicating that survey
differences do not erase the broad conclusion that
anemia is highly prevalent (Daniel et al., 2023). The
same review reported high prevalence across rural and

urban subgroups, which suggests that anemia cannot
be attributed solely to rural poverty. However, the rural
setting may intensify risk where diets are cereal-
dominant, deworming coverage 1is incomplete,
sanitation is inadequate, and health facilities are
distant. These conditions make dietary habits both a
direct cause and an indicator of wider structural
vulnerability.

3. CONCEPTUAL FRAMEWORK

The conceptual framework in Figure 1 positions
dietary habits as a mediator between rural living
conditions and health outcomes. Rural food
environments influence what is available, affordable,
acceptable, and convenient. Household factors
determine purchasing power, food preparation, and
allocation. Adolescent agency affects whether a girl
eats breakfast, carries food to school, accepts school
meals, purchases snacks, or seeks iron and folic acid
tablets. Dietary habits then shape nutrient adequacy,
which influences biological and functional health
This with
ecological approaches to adolescent health because it
treats nutrition as an interaction among individual,
household, school, and community determinants rather
than as a simple matter of personal preference (Patton
et al., 2016).

outcomes. framework is consistent

Conceptual Framework Linking Dietary Habits and Health in Rural Adolescent Girls

Rural food
environment
seasonality, prices

Household
factors
income, allocation

Dietary
habits

meals, diversity, snacks

Health
outcomes
BMI, anemia, wellbeing

Nutrient
adequacy
energy, protein, iron

—

Adolescent
agency
knowledge, norms

School and
community
IFA, WASH, gardens

Figure 1. Conceptual framework for studying dietary habits and health among rural adolescent girls.
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4. DIETARY HABITS MOST RELEVANT TO
GIRLS AGED 12-16 YEARS

Meal frequency is a central exposure because
adolescent girls may skip breakfast due to early school
travel, household chores, lack of appetite, or food
scarcity. Breakfast skipping can reduce daily energy
intake, lower concentration at school, and increase
reliance on cheap snacks later in the day. In rural areas,
breakfast may be tea with sugar, leftover rice, roti, or
nothing at all, depending on the household. A high-
quality study should therefore distinguish between
meal skipping and low-quality meals. A girl who
consumes three meals may still have low dietary
diversity if all meals are cereal-based and include little
protein or micronutrient-rich food.

Dietary diversity is a stronger indicator of nutrient
adequacy than the presence of any single food. A
diverse diet for adolescent girls should include cereals
or millets, pulses or legumes, milk or curd where
culturally acceptable, eggs or other animal-source
foods where consumed, green leafy vegetables, other
vegetables, fruits, nuts or seeds, and adequate water.
The World Health Organization recommends a healthy
diet that includes at least 400 grams of fruits and
vegetables per day for older children, adolescents, and
adults, while limiting free sugars and excess salt
(World Health Organization, 2026a). Rural girls may
fall short of these recommendations when fruit is sold
rather than eaten, green leafy vegetables are seasonal,
or household meals satiety

emphasize over

micronutrient density.

Protein quality requires special attention. Many
rural diets provide energy through cereals but may be
insufficient in protein quality if pulses, milk, eggs,
fish, meat, soybean, groundnut, or other protein-rich
foods are consumed in small amounts. For adolescent
girls, protein supports growth, immune function,
muscle development, and recovery from infections.
However, discussing protein only in grams is
incomplete because amino-acid quality, digestibility,
and meal distribution matter. The Dietary Guidelines
for Indians stress obtaining good-quality protein
through appropriate combinations of foods rather than

relying on supplements for routine needs (Indian
Council of Medical Research-National Institute of
Nutrition, 2024).

Iron intake is one of the most important diet-health
links in this population. Girls aged 12-16 may
experience menarche, irregular bleeding patterns, or
heavy menstrual bleeding, all of which increase iron
needs. Plant foods such as pulses and green leafy
vegetables contain non-heme iron, but absorption is
inhibited by phytates in cereals and pulses when diets
lack vitamin C-rich foods. Tea consumption around
meals can further reduce absorption. Animal-source
foods contain heme iron, but their intake may be
limited by cost, religion, taste, household priorities, or
availability. = Weekly iron and folic acid
supplementation can help, but adherence depends on
supply, side effects, counseling, and whether girls
understand the purpose of tablets.

Snack and beverage patterns are increasingly
relevant in rural adolescence. Small shops near schools
often sell fried snacks, biscuits, instant noodles,
sweetened drinks, candy, and packaged salty foods.
These products may be attractive because they are
cheap, portable, tasty, and socially valued among
peers. Their problem is not simply that they add
calories; it is that they can displace pulses, vegetables,
milk, and fruit while increasing salt, sugar, and
unhealthy fat intake. Rural nutrition research should
therefore measure snack frequency, money spent on
snacks, school-vicinity food access, and whether
snacks replace meals or supplement them.

Food practices during menstruation deserve
specific study. Some girls reduce intake during
menstrual discomfort, avoid certain foods because of
taboos, or miss school meals due to fear of staining,
pain, or lack of toilets. Others may be instructed not to
consume sour foods, milk, eggs, or particular
vegetables. These practices vary by region and caste-
community context, but they can affect energy intake,
hydration, iron intake, and psychosocial wellbeing.
Menstrual nutrition is also linked to knowledge and
privacy; girls who cannot discuss heavy bleeding or
fatigue may remain untreated even when anemia is
severe.
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Selected Indicators of Adolescent Anemia in India

70 A

60 - 59.1%

Prevalence (%)

NFHS-4 girls
15-19

NFHS-5 girls
15-19

CNNS girls

CNNS girls
15-19

NFHS-5 boys

10-14 15-19

Figure 2. Selected anemia indicators from Indian adolescent nutrition data.

Source: NFHS estimates are from International Institute for Population Sciences and ICF (2022). CNNS estimates are from
Ministry of Health and Family Welfare et al. (2019b).

5. HEALTH OUTCOMES AND BIOLOGICAL
PATHWAYS

Anthropometry provides a first layer of health
assessment. Body mass index-for-age can identify
thinness, normal weight, overweight, and obesity,
while height-for-age indicates long-term growth
faltering. In rural adolescent girls, low BMI may
reflect inadequate energy intake, high physical
workload, chronic infections, or recent
Stunting may reflect cumulative childhood deprivation
but remains important because it predicts adult stature
and pregnancy risk. Overweight, although less
discussed in rural adolescent girls, is increasingly
possible where energy-dense snacks and low physical
activity coexist. The CNNS thematic report described
a coexistence of thinness, stunting, and overweight
among Indian adolescents, illustrating the complexity
of adolescent nutrition (Ministry of Health and Family
Welfare et al., 2019b).

illness.

Anemia is a key outcome because it connects diet,
infection, menstruation, and functional capacity. Iron
deficiency is often central, but anemia can also reflect
folate deficiency, vitamin B12 deficiency, malaria in
endemic areas, helminth infection, inflammation,

genetic hemoglobin disorders, or multiple causes. A
field study should not assume that every anemic girl
has dietary iron deficiency. However, dietary habits
remain highly relevant because low intake of iron-rich
foods, low vitamin C intake, tea consumption with
meals, and poor adherence to iron and folic acid
supplementation are modifiable determinants. Severe
anemia requires clinical referral rather than only
dietary counseling.

Immune function is another pathway through
which dietary habits affect health. Girls with low
intake of protein, iron, zinc, vitamin A, vitamin C,
folate, or vitamin B12 may experience impaired
resistance to infection or slower recovery from illness.
Recurrent infections can then reduce appetite, worsen
nutrient loss, and increase school absence. This
feedback loop is particularly important in rural settings
with limited sanitation, poor menstrual hygiene
facilities, unsafe drinking water, or delayed treatment.
Although immune biomarkers may be beyond the
capacity of many field studies, proxy outcomes such as
fever episodes, diarrhea, respiratory infections, and
health-service visits can be collected
structured recall.

through
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Cognition and school participation provide
functional indicators of dietary impact. Iron deficiency
and undernutrition can reduce attention, energy, and
learning capacity, while hunger during school hours
can make concentration difficult. School absence
during menstruation, illness, or fatigue may reduce
academic progress. A strong study should therefore
include self-reported concentration, class attendance,
participation in sports or physical activity, and
perceived fatigue. These outcomes should not be
interpreted only as individual motivation; they may
reflect biological constraints created by diet and
household labor burden.

Psychosocial wellbeing is often overlooked in
studies.  Dietary  restriction,  body
dissatisfaction, teasing about thinness or weight,
menstrual shame, and worry about food scarcity can
affect mental health. Girls may also experience
pressure to eat less to remain slim or to avoid being
seen eating outside the home. Conversely, some girls

nutrition

may associate packaged foods with modernity and
status. A high-quality adolescent study should include
respectful questions about body image, autonomy in
food choices, and emotional comfort during meals.
Nutrition counseling that ignores these dimensions
may sound correct but fail in practice.

6. PROPOSED METHODOLOGY FOR A
RURAL FIELD STUDY

A suitable study design would be a community- or
school-based cross-sectional mixed-methods study
among girls aged 12-16 years in selected rural villages.
The sampling frame could include government
schools, anganwadi-linked adolescent groups, and out-
of-school girls identified through community health
workers. Because school attendance is not universal,
relying only on school samples may underestimate the
vulnerability of girls who are absent, working, married
early, or socially restricted. A multistage sampling
approach would allow selection of villages, schools or
community clusters, and eligible girls. Stratification by
age group, school status, and socioeconomic category
would improve analytical precision.

Dietary assessment should combine at least two
methods. A 24-hour dietary recall captures detailed
intake from the previous day, including meal timing,
portions, preparation methods, and snacks. A food-
frequency captures habitual
consumption of selected food groups over a week or
month. The recall should use local utensils,
photographs, standard bowls, and probing questions to

questionnaire

reduce measurement error. The food-frequency tool
should include cereals, millets, pulses, eggs, milk,
green leafy vegetables, vitamin C-rich foods, fruits,
fried snacks, packaged foods, sweetened beverages,
tea, and iron-folic acid tablets. Repeating the recall in
a subsample on a nonconsecutive day would help
address day-to-day variation.

Health assessment should include height, weight,
mid-upper arm circumference where appropriate,
hemoglobin  concentration, recent morbidity,
menstrual history, and perceived fatigue. Hemoglobin
can be measured using a validated point-of-care device
if quality control and referral arrangements are in
place. Anthropometric measurements require trained
female investigators, calibrated equipment, privacy,
and standardized procedures. Menstrual history should
include age at menarche, regularity, perceived flow,
pain, school absence, and restrictions on food or
activity. Because menstruation is sensitive, interviews
should be conducted by trained female staffin a private
space.

Socioeconomic and environmental variables are
essential confounders and effect modifiers. Household
wealth, parental education, caste or social group,
landholding, livestock ownership, food-security status,
distance to market, source of drinking water,
sanitation, and household size should be measured.
School wvariables should include availability and
quality of the mid-day meal where applicable, separate
functional toilets, nutrition education, and iron-folic
acid distribution. Physical activity and workload
should be measured because high activity can increase
energy needs and because low activity can contribute
to overweight. The World Health Organization
recommends that adolescents accumulate at least 60
minutes of moderate-to-vigorous physical activity per
day (World Health Organization, 2020).

Qualitative methods would enrich interpretation.
Focus-group discussions with adolescent girls can
explore food preferences, menstrual beliefs, snack
purchases, school-meal acceptability, and barriers to
tablet adherence. Interviews with mothers, fathers,
teachers, accredited social health activists, and
anganwadi workers can clarify household decision-
making and program delivery. The qualitative
component should not be treated as decorative; it can
explain why statistically significant associations exist
or why expected associations are absent. For example,
low milk intake may reflect not only poverty but also
the sale of milk for income, lactose intolerance, taste
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dislike, or the belief that milk causes menstrual
problems.

The main exposure variables would be dietary
diversity score, meal-skipping frequency,
consumption frequency of iron-rich foods, vitamin C-
rich foods, animal-source foods, pulses, green leafy
vegetables, packaged snacks, and sweetened
beverages. Main outcomes would include anemia
status, thinness, overweight, self-reported fatigue,
recent morbidity, school absence, and menstrual
school absence. Statistical analysis could begin with
descriptive estimates and then use multivariable
regression to examine associations while adjusting for
age, socioeconomic status, parental education,
sanitation, menstrual status, and infection symptoms.

Effect modification by age, school attendance, and
household food security should be tested.

Ethics are central in adolescent nutrition research.
Written parental consent and adolescent assent should
be obtained in language that families understand. Girls
should be told that participation is voluntary,
nonparticipation will not affect services, and they can
skip sensitive questions. Severe anemia, very low
BMI, suspected eating disorder symptoms, or signs of
abuse require referral pathways. Privacy is especially
important for menstruation, body weight, and
hemoglobin testing. Data collection should not
stigmatize girls as weak, poor, or careless; the study
should frame nutrition as a shared community and
public-health concern.

Proposed Cross-sectional Mixed-methods Study Process

[1. Village and school sampling]

v

24-hour recall and FFQ

[2. Dietary assessment]

v

3. Health assessment
BMI, hemoglobin, morbidity

v

4. Analysis and action
risk models and community feedback

I

[Ethical safeguards: assent, parental consent, privacy, and referral for severe anemia]

Figure 3. Proposed mixed-methods field-study process with ethical safeguards.

7. ILLUSTRATIVE
INTERPRETATION

EVIDENCE-BASED

A likely pattern in a rural sample would be high
dependence on cereal-based meals with variable intake
of pulses, vegetables, milk, and fruit. Such a diet may
provide satiety but insufficient micronutrient density.
If a girl consumes rice or wheat at most meals, small
portions of dal, rare fruit, little milk, and frequent tea,

her iron intake and iron absorption may be low even if
total calories are not extremely low. If she also
menstruates heavily or has recurrent infections, anemia
risk may increase. This interpretation should be tested
empirically rather than assumed, but it follows
established nutrition physiology and observed survey
patterns.

Another likely pattern is a mismatch between
nutrition knowledge and feasible behavior. Many girls
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may know that green vegetables, pulses, milk, eggs,
and fruits are healthy, yet report irregular intake. This
gap is important because interventions that only
deliver classroom messages may have limited effect if
households cannot afford foods or if girls do not
control meal decisions. Nutrition education should
therefore be paired with practical strategies: low-cost
recipes, kitchen gardens, school-level food
demonstrations, locally available iron-rich foods, and
counseling for parents. A girl’s food environment must
change along with her knowledge.

The interpretation of packaged snacks should also
be balanced. Snacks are not uniformly harmful; some
homemade snacks can add energy and protein. The
problem arises when low-cost ultra-processed foods
become frequent substitutes for meals or when they
reduce appetite for nutrient-dense foods. In villages
where school food is inadequate or where girls walk
long distances, the availability of any portable food
may be valued. A realistic intervention could promote
roasted chana, groundnut, fruit, boiled eggs where
acceptable, or fortified snacks rather than simply
prohibiting all snacking. The goal is to improve
nutrient density, not to moralize adolescent food
choices.

Menstrual health may be the bridge between diet
and daily functioning. Girls with low iron stores may
experience fatigue, breathlessness, reduced attention,
and weakness during menstruation. Girls with pain or
heavy bleeding may skip meals or school. If anemia
screening and menstrual counseling are integrated, the
health system can identify girls who need clinical
evaluation. The iron and folic acid
supplementation strategy can be strengthened by
explaining side effects, encouraging consumption after
meals, ensuring regular supply, and addressing myths.
The Anemia Mukt Bharat strategy
adolescents as a key target group for iron and folic acid
interventions (Ministry of Health and Family Welfare,
2025).

weekly

recognizes

8. IMPLICATIONS FOR PROGRAMS AND
POLICY

School-based platforms are valuable because they
can combine meals, supplementation, deworming,
health education, physical activity, and menstrual
hygiene support. However, school programs do not
reach out-of-school girls unless linked to community
outreach. For girls aged 12-16, transition points such
as dropping out after primary or middle school are
particularly important. Community health workers,

self-help groups, and adolescent clubs can help
identify girls who are absent from school-based
interventions. A rural nutrition strategy that only
measures enrollment will miss girls with high
vulnerability.

Household engagement is necessary because food
allocation and purchasing decisions are usually made
by adults. Mothers often manage cooking but may not
control money or food purchases. Fathers may control
income from agriculture or labor. Grandmothers or
elders may influence food taboos and menstrual rules.
Interventions  should therefore family
counseling rather than placing responsibility solely on
girls. Practical messages can include adding lemon or
amla to iron-rich meals, not drinking tea immediately
with meals, combining cereals with pulses, including
seasonal green leafy vegetables, using groundnut or
sesame chutneys, and supporting girls to eat before
long school commutes.

involve

Agriculture and local food systems matter. Kitchen
gardens, school gardens, poultry, small livestock, local
fish, millets, pulses, and community seed systems can
improve access to diverse foods if they are designed
with gender and workload considerations. Girls should
not be burdened with extra unpaid labor under the label
of nutrition improvement. Programs should ask
whether household food production actually translates
into girls’ consumption. For example, milk may be
produced but sold, eggs may be reserved for market
sale, and vegetables may be prioritized for adults.
Nutrition-sensitive agriculture must therefore track
adolescent intake, not only production.

Monitoring should use indicators that reflect both
diet and health. Dietary diversity, breakfast frequency,
weekly consumption of pulses, green leafy vegetables,
fruit, milk or alternatives, iron-folic acid adherence,
hemoglobin levels, BMI-for-age, menstrual school
absence, and self-reported fatigue can be measured
periodically. Program evaluation should avoid relying
on one biomarker alone. Hemoglobin may improve
slowly and may be affected by infection, but
behavioral indicators can show whether the pathway is
changing. Conversely, improved knowledge without
dietary or biological change is insufficient evidence of
success.

Policy should recognize adolescent girls as rights-
bearing individuals, not only future mothers. Maternal-
health arguments are important, but they can
unintentionally girls only for future
reproduction. The immediate benefits of better diet

value
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include stronger bodies, improved learning, greater
participation in sports, reduced fatigue, and dignity
during menstruation. Framing adolescent nutrition
around current wellbeing may improve acceptability
among girls and families. This rights-based view
aligns with adolescent-health scholarship that
emphasizes empowerment, participation, and social
determinants (Patton et al., 2016).

9. LIMITATIONS AND RESEARCH GAPS

A study of dietary habits and health among rural
adolescent girls faces methodological
limitations. Dietary recall is vulnerable to memory
error, social desirability bias, underreporting of snacks,
and inaccurate portion-size estimation. Hemoglobin
testing identifies anemia but not its cause. Cross-
sectional designs cannot establish causality because

several

poor health can reduce appetite and alter diet, just as
poor diet can worsen health. Seasonal variation is
substantial in rural areas, so data collected after harvest
may differ from data collected during lean periods.
These limitations should be acknowledged and
addressed through careful design.

Future research should use longitudinal designs to
examine how diet changes across menarche, school
transitions, agricultural and household
shocks. Intervention trials should compare education
alone with combined approaches that include food
access, supplementation, family engagement, and
school-environment changes. Research should also
examine out-of-school girls, girls with disabilities,
tribal communities, migrant households, and girls
experiencing early marriage or high domestic
workload. Finally, more studies should include

s€asons,

adolescent voices in designing food interventions,
because programs are more likely to work when they
reflect girls’ preferences, constraints, and aspirations.

10. CONCLUSION

Dietary habits strongly influence the health of rural
adolescent girls aged 12-16 years, but those habits are
embedded in household, school, market, cultural, and
public-health systems. The most important pathways
include energy and protein adequacy, iron and folate
intake, dietary diversity, menstrual health, infection
risk, physical activity, and psychosocial wellbeing.
National evidence on adolescent anemia and
undernutrition underscores the urgency of the issue,
while the nutrition transition adds new risks from
energy-dense nutrient-poor foods. A rigorous study
should combine dietary assessment, health

measurements, contextual variables, and qualitative
inquiry. Effective responses must go beyond telling
girls what to eat; they must make nutritious foods,
supplements, knowledge, dignity, and supportive
environments available to girls in everyday rural life.

REFERENCES

Daniel, R. A., Kalaivani, M., Kant, S., & Gupta, S.
(2023). Prevalence of anaemia among adolescent
girls (10-19 years) in India: A systematic review
and meta-analysis. National Medical Journal of
India, 36, 233-240.
https://doi.org/10.25259/NMJI_637 21

Indian Council of Medical Research-National Institute
of Nutrition. (2024). Dietary guidelines for
Indians. ICMR-NIN.

International Institute for Population Sciences & ICF.
(2022). National Family Health Survey (NFHS-5),
2019-21: India. International Institute for
Population Sciences.

Ministry of Health and Family Welfare. (2025).
India’s fight against anemia: Progress, challenges,
and path ahead. Government of India.

Ministry of Health and Family Welfare, UNICEF, &
Population Council. (2019a). Comprehensive
National Nutrition Survey (CNNS), 2016-18: India.
Government of India.

Ministry of Health and Family Welfare, UNICEF, &
Population Council. (2019b). Adolescents, diets
and nutrition: Growing well in a changing world.
CNNS Thematic Report, Issue 1. Government of
India.

Patton, G. C., Sawyer, S. M., Santelli, J. S., Ross, D.
A., Afifi, R., Allen, N. B., Arora, M., Azzopardi,
P., Baldwin, W., Bonell, C., Kakuma, R., Kennedy,
E., Mahon, J., McGovern, T., Mokdad, A. H.,
Patel, V., Petroni, S., Reavley, N., Taiwo, K., ...
Viner, R. M. (2016). Our future: A Lancet
commission on adolescent health and wellbeing.
The Lancet, 387(10036), 2423-2478.
https://doi.org/10.1016/S0140-6736(16)00579-1

World Health Organization. (2020). WHO guidelines
on physical activity and sedentary behaviour.
World Health Organization.

World Health Organization. (2026a, January 26).
Healthy diet. World Health Organization.

World Health Organization. (2026b). Adolescent
health. World Health Organization.

Disclaimer/Publisher’s Note: The views, findings,
conclusions, and opinions expressed in articles
published in this journal are exclusively those of the

Issue 2 Volume 1 (2026)

SVAJRS


https://doi.org/10.25259/NMJI_637_21
https://doi.org/10.1016/S0140-6736(16)00579-1

83

individual author(s) and contributor(s). The publisher
and/or editorial team neither endorse nor necessarily
share these viewpoints. The publisher and/or editors
assume no responsibility or liability for any damage,

harm, loss, or injury, whether personal or otherwise,
that might occur from the use, interpretation, or
reliance upon the information, methods, instructions,
or products discussed in the journal’s content.

Issue 2 Volume 1 (2026)

SVAJRS



