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Abstract
Objective: The objective of this study was to explore adolescent dietary practices,
related norms and acceptable communication platforms in northern Nigeria to
inform future nutrition project design.
Design: This was a qualitative formative research study. We used purposive
sampling and conducted thirty focus group discussions with male and female
adolescents aged 10–14 and 15–19 years (n 180) and six with adult influencers
(n 36). We also administered a 24-h dietary recall with the adolescents using the
Diet Quality Questionnaire.
Setting: The study was conducted in urban and rural areas in three states in
northern Nigeria.
Results: Adolescents reported consuming six nutritious food groups the previous
day on average. However, there was a wide disparity and only half consumed all
five recommended food groups. Adolescents’ food choices were influenced by
perceptions of the functional and physical benefits of nutritious foods and
preferences for satisfying foods. Diverse foods were available in the food
environment, but affordability constrained access to nutritious foods. Limited
access to income and gender norms constrained adolescent agency over food
choice. Girls, particularly those who were pregnant, had less agency related to
food than boys. Adolescents thought that peers should be reached through group
discussions, radio and phones, among other communication platforms.
Conclusions: Adolescents consumed relatively diverse diets. Adolescent food
choice was influenced by their embodied experience and knowledge related to
nutrition and taste, home food environment and circumscribed agency.
Opportunities exist to support healthy diets for adolescents by strengthening
adolescents’ embodied knowledge, food environments and social support.
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Adolescence is a period of rapid physical and emotional
change when nutrition is critical for optimal growth and
development. This is particularly relevant in Nigeria as 43%
of the country is under 14 years of age and 21% is adolescent
(10–19 years)(1,2). In addition, 19% of girls 15–19 years old
nationally have given birth; this rate is much higher in the
northern states of Bauchi (41 %), Kebbi (27 %) and Sokoto
(32 %)(3). Pregnancy during adolescence can have negative
consequences for the mother and infant and perpetuate the
intergenerational cycle of undernutrition(4). However, many
nutrition projects target adolescent girls who are already

married, pregnant or mothers. Practitioners seldom design
these projects for adolescents and instead adapt projects
designed for older women. To address undernutrition, we
must consider not only adolescent girls but also adolescent
boys, as they grow up to be husbands, fathers and
household decision-makers(5).

Identifying interventions to support optimal adolescent
nutrition practices requires examining data on nutrition
status, dietary practices and effective communication
platforms. Available studies indicate undernutrition is a
serious concern in Nigeria and overweight/obesity is a
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rising issue for adolescents. Undernutrition is more
common for younger adolescents (10–14 years) than older
adolescents (15–19 years). An estimated 15 % of younger
adolescent girls are underweight and 21 % are stunted(3,6).
Anaemia is also highly prevalent among adolescent girls –
more than 40 % of girls 10–14 years and 53 % of girls 15–19
years are anaemic(3,6). Although nationally representative
data are unavailable for adolescent boys, a few studies
conducted in the southern states reported that 3–25 % of
boys 10–19 years old are underweight(7–15).

While several studies have examined adolescent
nutrition in Nigeria, little of this research has been done
in the north(16). Previous studies in the north have found
that unequal intrahousehold food allocation, limited
participation in decision-making and limited purchasing
power negatively affect adolescent girls’ dietary
intake(5,17,18). In another study, adolescents reported
household size and financial constraints limited animal-
source food consumption(17).

These studies vary in quality, adolescent sub-group (e.g.
gender), demographic (mostly among in-school adoles-
cents) and geographic coverage (mostly in southern
states). They also rarely solicit input from adolescents on
how to design projects that promote nutritious food
consumption among their peers. Therefore, the objectives
of this study were to explore the following to inform future
nutrition project design: (1) dietary practices of adolescent
boys and girls, (2) norms and aspirations that influence
dietary practices and (3) acceptable communication plat-
forms to promote healthy adolescent diets.

Methods

Study design
USAID Advancing Nutrition completed this formative
research study using traditional and participatory qualita-
tive research methods, a 24-h diet recall and secondary
data. The topics in the guides were informed by Patton
et al.’s conceptual framework for adolescent growth and
nutrition (Fig. 1)(19), although it was outside of the scope of
this study to examine all factors in the framework.
Following the conceptual framework, we present the
findings for food choice and dietary intake as the key
behaviours of interest, and then we present how those
choices are influenced by the food environment (i.e.
context in which consumers acquire, prepare and consume
food(20)) and agency. The influence of social, cultural and
gender systems and food and agriculture systems are
integrated throughout the findings as cross-cutting factors
in the conceptual framework.

We invited stakeholders to participate in workshops in
each state to ensure local input in the study design,
interpretation of the findings and development of nutrition
project recommendations. Stakeholders included nutrition
focal persons from relevant state ministries, parents of

adolescents, community leaders, implementing partners
and adolescent boys and girls.

Study setting
We conducted this study in February 2023 in Bauchi, Kebbi
and Sokoto States in northern Nigeria. Study sites were in
six local government areas (LGA) in three livelihood zones:
Sokoto millet, cowpeas, groundnuts and livestock; Sokoto-
Rima-Kano riverine flood plain rice and fishing; and the
central sorghum, maize, groundnut, cowpeas and sesame
livelihood zones(21). The rainy season typically extends
from June to October and the lean season from July to
September.

Sokoto had the LGA with the highest population density
(20 863 people/kilometres (km)2) and Kebbi had the LGA
with the lowest (78 people/km2). Based on a pilot study of a
market-based food environment assessment (M-FEA)
previously conducted by USAID Advancing Nutrition(22),
the selected communities in the LGA mostly had open-air
markets and convenience stores. Some had small grocery
stores, bread shops or bakeries, and street vendors. Many
markets had vendors selling a variety of healthy foods and
foods to limit year around, low quantities of advertisements
andmoderate produce quality. The M-FEA identified about
300 unique foods available, with the least diversity in
Kebbi. The lowest cost of a healthy diet was $0·79–$3·27/d
for an adult. Just prior to data collection for this study, food
security was between minimal and stressed in Kebbi,
minimal and crisis in Sokoto, and mostly minimal in
Bauchi(23).

Study population and sampling
Within each state, we selected LGA included in the M-FEA
to enable analysis of study data by key market food
environment characteristics. This included one urban and
one rural LGA in each state considering differences in
demographics, food security status and agricultural char-
acteristics. Within each LGA, we selected three commun-
ities based on proximity to key markets identified during
the M-FEA. All selected communities were between 1 and
1·5 km from the markets. USAID Advancing Nutrition did
not implement project activities in these communities other
than the M-FEA and this study.

We conducted thirty-six focus group discussions (FGD),
with 216 participants (n 180 adolescents, n 36 influencers).
We conducted six FGD with each participant group in line
with typical guidance(24,25). We conducted a total of twelve
FGD in each state: one FGD in a rural and one in an urban
community for each adolescent group (pregnant girls
15–19 years old, non-pregnant girls 15–19 years old,
younger adolescent girls 10–14 years old, older adolescent
boys 15–19 years old and younger adolescent boys 10–14
years old) and with influencers. We included the following
types of influencers: community leaders, religious leaders,
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teachers, elders, parents of adolescents and community
health workers or volunteers.

The LGA provided introductions to community leaders,
who assisted in identifying diverse adolescent FGD partic-
ipants (e.g. socio-economic status, in-school and out-of-
school, married and unmarried) and influencers.We asked or
ascertained in a culturally appropriate manner if older
adolescent girls were pregnant before recruiting them. We
purposively selected six participants per FGD to ensure
moderators could solicit input from all participants and
support adolescents in activities, particularly those with
limited literacy(26).

Data collection techniques and procedures

Focus group discussions
We used FGD for this exploratory study as an appropriate
way to gather data on common experiences and percep-
tions(26), to engage adolescents for data collection and to
accommodate the short study timeline. We conducted
separate FGD for each adolescent group and male and

female influencers. FGD were completed in Hausa and
audio-recorded with consent. FGD with adolescents
covered topics including adolescent agency related to
food, food security, trusted information sources on
nutrition and suggestions for interventions to encourage
peer consumption of nutritious foods. The FGD included
participatory exercises such as creating daily activity
calendars, ranking exercises and drawing(27). FGD with
influencers explored factors that influence adolescents’
diets, the role of family and community members in
adolescent diets, food security and suggestions for
interventions.

Diet Quality Questionnaire with adolescents
Using the Diet Quality Questionnaire (DQQ) developed
for Nigeria(28), data collectors administered a 24-h diet
recall to the adolescent FGD sample (n 180). The dietary
recall was completed individually with each adolescent
after the FGD. The DQQ asked about consumption of
twenty-nine food groups the adolescent ate inside or
outside the home. This list-based dietary recall method
uses sentinel food lists(29).
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Fig. 1 Conceptual model for factors influencing eating behavior of adolescents. A conceptual framework for adolescent growth and
nutrition. Adolescence occupies a middle ground in human growth, affected by nutrition in earlier life but also setting trajectories for
nutrition into later life and the next generation (blue arrows). The growth and maturation of physiological systems are affected by an
adolescent’s immediate food environment (grey arrow), shaping dietary intake and norms, physical activity, and body image
preferences (multicoloured ribbon). The food environment is shaped by cultural, economic, commercial and environmental
ecosystems that extend down to the family and community settings in which adolescents are growing up. Conversely, adolescents
have a growing agency (salmon arrow) to influence these ecosystems shaping their food environment
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Data analysis
Translators transcribed the Hausa FGD recordings into
English. The study team then organised and coded them
using ATLAS.ti software(30). We used predetermined codes
based on the research questions as well as codes that
emerged from the data. Four team members coded 10 % of
the transcripts to establish intercoder reliability and
independently coded the remaining transcripts. During
this initial coding, the team reflected on how our personal
experiences and biases influence interpretation and the
importance of avoiding making assumptions and judge-
ments when coding. One teammember reviewed all coded
transcripts for consistency and quality. We used secondary
data from the M-FEA on community distance to market and
key market food environment characteristics (e.g. cost of
diet and food availability) to explore patterns in the
qualitative data by market food environment character-
istics. We also explored variations in patterns by urban/
rural, influencers and adolescent categories.

We analysed data on twenty-nine food groups from
DQQ in R 4.2.3 software(31). The indicators of diet quality
examined were food group diversity score, minimum
dietary diversity for women of reproductive age (MDD-W),
consumption of all five recommended food groups (all-
five), non-communicable disease (NCD)-protect score,
NCD-risk score and global dietary recommendations
(GDR) score(28).

Results

Participant description
As planned, there were thirty-six participants per category.
The adolescents’ average household size was ten people
(Table 1). None of the adolescent boys were married, but
most of the older pregnant girls and some older non-
pregnant girls were married. Half of adolescents attended
conventional school during the day and Islamic school in
the evening, while the other half only attended Islamic
school during the day or evening. A lower proportion of
pregnant girls 15–19 years old attended school compared
with other adolescent groups. The mean age of the
influencers was 40 years, their average household size
was 11 and almost all had an adolescent in their household.

Dietary intake
Data from the DQQ showed that on average, adolescents
reported consuming six out of ten food groups the previous
day (Table 2). However, there was a wide disparity, with
some adolescents reporting consumption of only one food
group and others reporting consumption of all ten.
Approximately a quarter of girls 15–19 years old did not
meet the MDD-W, with one reporting that she consumed
only one food group the previous day. Only half of
adolescents (56 %) consumed all five recommended food

groups. The recommended food groups missing in the diet
of the other half of the adolescents were whole grains (48 %
consumed), nuts and seeds (49 %) and eggs (24%). One
notable difference was that more adolescent girls 15–19
years old consumed meat, fish and poultry (83 % v.
50–67%), but fewer dark green leafy vegetables (53 % v.
61–77%) than other adolescent categories (Fig. 2; online
Supplementary Table 1). In the previous day, approximately
a third or more adolescents consumed several food groups
to limit such as baked/grain-based sweets (52%), deep fried
foods (42 %), other sweets (37 %), unprocessed red meat
(31 %) and soft drinks (30 %), particularly in urban areas.

During the FGD, common dishes adolescents reported
consuming during the previous day for meals were
swallow (starchy, stiff dough) made from maize, millet,
guineamaize, rice or sorghum with soup of okra or baobab
leaves; rice with stew/beans/pepper and oil; and pap
(white corn meal) with kosai (bean cake). Several
adolescents (more in urban areas) also reported eating
pasta and instant noodles. A few adolescents reported
eating milk, eggs, chicken and fish, but overall, few
discussed consuming animal-source foods. This may be
because meat was included in small quantities in the stew
or soup they consumed. Common snacks adolescents
reported consuming were fruits (orange, mango and
banana), awara (tofu) and kosai. More adolescents in
urban than rural areas reported snacking except for in
Kebbi State (online Supplementary Table 2).

Food choice

Perceptions of nutritious and non-nutritious foods
Adolescents perceived a range of foods to be nutritious and
associated different functional and physical effects to these
foods (Table 3). Among the foods they ate the previous
day, they commonly reported that beans and water are
nutritious, in addition to rice, soup, swallow made with
maize or rice, yam, soya bean and milk. In contrast, several
influencers noted that fruits, vegetables (especially leafy
green vegetables), beans, soya bean and animal-source
foods are nutritious.

Adolescents described how nutritious foods provide
strength to do work, aid in growth, contribute to
intelligence, increase blood, satisfy hunger and lead to
good health. Physical benefits they described were
outward signs of health, including that nutritious foods
make a person fat (which was desirable), have glowing
skin and nowrinkles. Some also noted that one has to eat to
one’s satisfaction (fullness) to benefit from nutritious foods.

There was some variation in nutritious food perceptions
between boys and girls. More older boys than younger
boys mentioned that nutritious foods make one’s skin glow
and that this makes them attractive to girls. Girls talked
about the value of nutritious foods duringmenstruation and
childbirth. Across age groups, girls explained that nutritious

4 A Conrad et al.

https://doi.org/10.1017/S1368980024001460 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980024001460
https://doi.org/10.1017/S1368980024001460
https://doi.org/10.1017/S1368980024001460


foods make their skin glow, which some older girls noted
helps attract future husbands.

Adolescents provided less consistent responses about
non-nutritious foods than nutritious ones, some percep-
tions about nutritious and non-nutritious foods were
contradictory, and they held some misconceptions about
non-nutritious foods. Several adolescents mentioned rice
as a non-nutritious food, while others perceived liquids
such as tea, water and milk to be non-nutritious. Others
considered awara, vegetables (e.g. carrots, tomatoes and
cucumbers), fruits (e.g. oranges and mango) and staples
such as rice, fura (dough balls made frommillet) with nono
(fermented milk drink), cassava and pasta as non-
nutritious. Some adolescents noted that foods that they
do not eat often are non-nutritious.

As with nutritious foods, adolescents largely identified
non-nutritious foods by their physical effects. Adolescents
reported that non-nutritious foods provide no satisfaction,
leaving them hungry. They said they only consume these
foods for the taste or that they did not see any change in
their bodies after eating these foods. When asked about the
negative consequences, adolescents shared that non-
nutritious foods make them slim, ill and weak. Except for
younger adolescent boys, all adolescent participant groups
mentioned that not eating nutritious foods would result in
dull or dark skin. Boys specifically mentioned that a lack of

nutritious food would result in stunted growth, while girls
mentioned that lack of good nutritionwould result in loss of
blood. A few older adolescent girls mentioned that some
foods such as chinchin (crunchy fried snack) and bread
made the body heavy (considered a negative), but
adolescents largely did not talk about being overweight
in a negative light.

Food perceptions related to girls’ reproductive health
Adolescent girls shared nutrition perceptions related to
their reproductive health which influenced their food
choice during menstruation and pregnancy (Table 3). Girls
typically said that during menstruation, they are advised to
avoid sweet foods, cold water and cold food and to
consume nutritious foods to replenish blood.

Pregnant girls said that healthcare providers advised
them to eat foods like beans, leafy green vegetables,
animal-source foods and awara. Despite receiving dietary
advice from health workers, only a few pregnant
adolescent girls living in urban areas discussed taking iron
folic acid supplements in FGD.

Food preferences
Food preferences were a key driver of adolescent food
choice. They described preferring a range of foods, but
primarily preferred staples, beans and vegetables. Taste
was the most important characteristic of preferred foods,

Table 1 Background characteristics of FGD participants (adolescents and influencers)

All adolescents

Girls
(10–14
years)

Non-preg-
nant girls
(15–19
years)

Pregnant
girls

(15–19
years)

Boys
(10–14
years)

Boys
(15–19
years) Influencers

n % n % n % n % n % n % n %

n 180 36 36 36 36 36 36
Age
Mean 15·66 13·39 16·92 18·14 12·42 17·42 40·22
SD 2·58 0·77 1·38 0·93 1·40 1·23 10·89
Gender (n, %)
Female 108 60% 36 100% 36 100% 36 100% 0 0% 0 0% 18 50%
Household size
Mean 9·68 12·03 11·25 5·75 9·06 10·31 11·08
SD 5·78 8·07 5·59 3·81 3·42 4·84 5·97
School attendance (n, %) 90 50% 21 58% 15 42% 4 11% 24 67% 26 72%
Islamic school attendance (n, %) 148 82% 36 100% 31 86% 22 61% 29 81% 30 83%
Married, (n, %) 39 27% 0 0% 7 19% 32 89% 0 0% 0 0%
State (n, %)
Bauchi 60 33% 12 33% 12 33% 12 33% 12 33% 12 33% 12 33%
Kebbi 60 33% 12 33% 12 33% 12 33% 12 33% 12 33% 12 33%
Sokoto 60 33% 12 33% 12 33% 12 33% 12 33% 12 33% 12 33%
Residence
Urban 90 50% 18 50% 18 50% 18 50% 18 50% 18 50% 18 50%
Rural 90 50% 18 50% 18 50% 18 50% 18 50% 18 50% 18 50%
Position
Parent 13 36%
Teacher 10 28%
Health worker 5 14%
Other* 8 22%
Adolescents living in the household (n (%)) 30 83%

FGD, focus group discussion.
*Other included community leaders and elders, such as traditional birth attendants.
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Table 2 Diet quality of adolescent boys and girls

All
Girls (10–14

years)

Non-pregnant
girls (15–19

years)
Pregnant girls
(15–19 year)

Boys (10–14
years)

Boys (15–19
years) Urban Rural

Mean Range Mean Range Mean Range Mean Range Mean Range Mean Range Mean Range Mean Range

n 180 36 36 36 36 36 90 90
FGD score* (0–10) 6·43 1–10 6·31 2–10 5·89 2–10 6·47 1–10 6·39 1–10 7·11 1–10 6·41 1–10 6·46 1–10
MDD-W (≥ 5)
n 53 26 27

% 74% 72% 75%
GDR† score (0–18) 11·26 6–17 11·31 8–16 10·69 6–15 11·69 7–15 11·14 8–15 11·47 8–15 11·13 6–17 11·39 7–16
NCD – protect score (0–9)‡ 4·98 0–9 4·92– 1–9 4·28 0–9 4·97 1–9 5·11 0–9 5·61 0–9 4·80 0–9 5·16 1–9
NCD – risk score (0–9)§ 2·93 0–9 2·89 0–9 2·72 0–7 2·53 0–8 3·22 0–9 3·28 0–9 2·67 0–9 2·77 0–9
All five recommended food groups||

n 100 19 17 19 21 24 50 50
% 56% 53% 47% 53% 58% 67% 56% 56%

FGD, focus group discussion; MDD-W, minimum dietary diversity for women of reproductive age; GDR, global dietary recommendations; NCD, non-communicable disease.
*Food group diversity score includes ten food groups: (1) grains, white roots and tuber, and plantains; (2) pulses (beans, peas and lentils); (3) nuts and seeds; (4) dairy; (5) meat, poultry and fish; (6) eggs; (7) dark green leafy vegetables; (8) other
vitamin A-rich fruits and vegetables; (9) other vegetables; (10) other fruits.
†GDR score = NCD – Protect – NCD – Riskþ 9; measures adherence to global dietary recommendations protective against non-communicable diseases.
‡NCD – protect score measures adherence to global dietary recommendations on foods to consume: (1) whole grains; (2) pulses; (3) nuts and seeds; (4) vitamin A-rich orange vegetables; (5) dark green leafy vegetables; (6) other vegetables;
(7) vitamin A-rich fruits; (8) citrus; (9) other fruits.
§NCD – risk score measures adherence to global dietary recommendations on foods to limit including: (1) soft drinks; (2) baked/grain-based sweets; (3) other sweets; (4) processedmeats; (5) unprocessedmeat; (6) deep fried food; (7) fast food
and instant noodles; (8) packaged ultra-processed salty snacks.
||All five recommended food groups include (1) starchy staples, (2) vegetables, (3) fruits, (4) pulses, nuts, and seeds and (5) animal-source foods.
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with adolescents saying they tasted good, were delicious
or ‘loved’ the food. Sometimes, they associated their
preferences with how the food affects their body, such as
giving energy, building the body or giving strength
(particularly among boys). Rice, such as with beans or a
vegetable soup, was the most preferred food across
adolescent groups. They shared that they enjoy rice, and it
is delicious, satisfying, and sweet, keeps you full,
increases strength, gives energy and increases blood in
the body. A few said they like rice because they eat it often

and are used to it, while others said they like it because
they do not always get to eat it. In urban areas andmarkets
with a high number of advertisements (based on the M-
FEA), adolescents expressed an equal preference for rice
and spaghetti or other noodles like Indomie (instant
noodles). Other common foods adolescents liked were
beans, soup (e.g. sorrel, Baobab leaves and okra),
swallow made from maize, guinea corn (sorghum), or
rice, and stew. Animal-source foods and fruits were not
common favourites.

(a) Food groups included in the Food Group Diversity Score

(b) Foods to consume 

Fig. 2 Distribution of different food groups consumed by adolescent boys and girls. (a) Food groups included in the food group
diversity score, (b) foods to consume and (c) foods to limit
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Aspirations
Peer aspirations can influence adolescent food choice as
they consider the perceived status and benefits of foods.
Adolescents described functional benefits of foods that
support their aspirations, like giving strength to dowork for
boys and to help have a healthy pregnancy and childbirth
for girls. Adolescent girls expressed aspirations to get
married, have children and a safe delivery, and be good
mothers. Married adolescent girls aspired to be good wives
and to support their husbands’ businesses, so their families
could thrive. Adolescent boys often aspired to become
influential people, such as religious leaders, to protect their
community. Girls aspired to get a full education to help
other women in their community, while boys aspired to
gain an education to better their businesses.

Food environment

Household food access
Adolescents primarily ate food at home, making the home
central to adolescents’ food environment (Table 4).
Influencers reported accessing a wide variety of foods
across seasons from their own production and market
purchases. Influencers in rural and urban areas maintained
farms, in which they grew crops such asmillet, guinea corn,
beans and rice.

Influencers and adolescents reported ready access to
markets, and all lived in communities within a 40-min walk
of a market (based on the M-FEA). Influencers said they
regularly purchased food in markets and at the farmgate,
particularly foods they did not produce themselves. While

participants and the M-FEA showed availability of diverse
foods in markets, influencers reported lacking enough
money to purchase the desired quantities of these foods for
their families, including enough nutritious foods for
adolescents. Influencers and participants in rural areas,
Sokoto and communities with a high cost of diet in nearby
markets (based on the M-FEA) discussed food access
constraints more than other participants.

Adolescent food access
Adolescents primarily ate the same food as others in their
household and were thus mostly dependent on household
food access. Influencers and adolescents characterised
provision of sufficient, nutritious for adolescents as a strong
familial responsibility, with roles prescribed by socio-
cultural norms. For unmarried adolescents, fathers were
responsible for earning income to purchase food for the
family and leaving the house to find food. For married
adolescent girls, husbands were largely responsible for
providing food.

Agency

Adolescent food acquisition and food choice
Within the context of adolescents’ food environments, they
exerted degrees of agency or self-described ‘freedom’ in
acquiring food and making food choices depending on
gender, age and marital status (Table 5). Adolescents
sometimes reported eating food that other family members
did not. These were typically snacks that they ate if they
were outside of the home, alone at home or if there was not
enough of a snack to share. Adolescents reported less strict

(c) Foods to limit

Fig. 2 (Continued).
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norms around sharing and serving snacks than meals
because they said fathers do not eat snacks, are not always
home when they were eaten and do not think snacks are
satisfying due to their small quantity.

Adolescents across groups and geographies were able
to buy food with money they earned; however, older
adolescent boys had greater access to income and mobility
to do this than other adolescent groups. Adolescents
typically purchased snacks, which were often nutritious,
like kosai and awara. Occasionally, older adolescent boys
purchased meals outside of the home if they did not like
what their mother made for dinner.

Girls had less mobility to leave home than boys.
Younger girls, who were all unmarried, talked more about
purchasing snacks for themselves while they were at the
market or hawking (selling goods on the street) than older
girls did. Pregnant girls expressed the least agency over
food than other adolescent groups as few reported
purchasing or eating food that other family members did
not. As most pregnant girls were married, they described
being reliant on their husband to make food purchases,

having more responsibility and less freedom than unmar-
ried girls. They may also have had limited mobility while
pregnant.

Adolescents’ influence on household food choice
Married girls made cooking decisions for their household,
while unmarried adolescents typically had limited influ-
ence over household food choices despite heavy involve-
ment in food preparation and cooking for girls and farming
for boys. Some female influencers said they solicited
unmarried girls’ opinions on what to cook and a few noted
they take adolescent’s food preferences into account when
deciding what to cook. Other influencers said only parents
decide what to cook. Some older boys had a larger
influence on household food choices because they used
their own money to purchase food for the household.

Intrahousehold food allocation
Mothers mediated food access for unmarried adolescents
by determining serving order and the quantity of food
distributed. Adolescents were served food after their father
and young children in the household, and boys and girls

Table 3 Factors and perceptions influencing adolescent food choice

Themes Summary Illustrative quote

Perceptions of
nutritious foods

● Food that are filling Moderator (M): ‘Why do you say tuwo [swallow] is
nutritious?’

Participant (P): ‘Because it gives satisfaction.’
P: ‘It is filling.’
P: ‘It is always available, we grew up eating it.’
(Bauchi, rural, pregnant girl 15–19 years)

● Functional benefits such as strength to do work, aid in
growth, contribute to intelligence, ‘give blood to the
body’, satisfy hunger and lead to good health

● Physical benefits such as making them fat (desirable),
look fresh, have glowing skin and no wrinkles

P: ‘If I eat [rice meal with stew] it increases my health and
it increases blood.’

M: ‘What does blood do to your health?’
P: ‘You won’t be hungry and you will be strong.’
(Kebbi, urban, boy 10–14 years)
‘When you start eating nutritious foods, your body and
skin will look different: fat, shiny and healthy, and fair in
complexion.’

(Bauchi, rural, girl 10–14 years)
Perceptions of non-
nutritious foods

● Food that are not filling M: ‘Why do you say carrots and tomatoes are not nutri-
tious?’

P: ‘because it doesn’t give satisfaction.’
(Bauchi, rural, boy 15–19 years)

● Makes them thin, ill and weak P: ‘He will always be sick and lose weight.’
(Sokoto, rural, boy 10–14 years)

Perceptions related
to girls’ reproduc-
tive health

● Girls considered sweets non-nutritious during men-
struation because they were advised to avoid sweets

P: ‘Yes, we are advised to stay off anything with sugar
when we are menstruating to avoid menstrual pains.’

(Sokoto, rural, girl 10–14 years)
● Girls were advised to eat nutritious foods, mainly by
healthcare providers

P: ‘Yes, like beans, lettuce, spinach that increases the
health of the body.’

(Kebbi, urban, girls 15–19 years)
● Only some older pregnant adolescent girls knew
about iron folic acid supplements.

M: ‘Do you all know what iron and folic acid are?’
P: ‘No, we don’t know.’
(Sokoto, rural, pregnant girl 15–19 years)

Food preferences
Preferred foods ● Adolescents primarily preferred staples, beans, and

vegetables
● Rice was the most common favourite food

● ‘I feel satisfied after eating rice : : : It gives me energy to
enable me to help my mother with house chores like
sweeping and washing.’ (Sokoto, rural, adolescent girl
15–19 years)

● ‘I choose spaghetti and the reason I love it is because
early in the morning before I start my day I do buy it for
breakfast to eat; so I am used to it that’s why I love it.’
(Bauchi, urban, adolescent boy 15–19 years)
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usually ate separately. Married adolescent girls served
themselves food last as the mother and wife (or along with
co-wives).

Activity patterns and communication platforms
To inform thedesign of interventions to reach adolescents,we
explored daily activity patterns and communication platforms
that they thought projects could use to engage them and their
peers. Adolescents described active daily schedules, which

typically included frequenting school, markets, farms and
gathering with friends (see online Supplementary Table 3).
Adolescents discussed a wide range of platforms to engage
peers and were motivated to share nutrition information with
their peers. Some thought group discussions would be
valuable. They also thought radio, phones and social media
(WhatsApp and Facebook), and inviting healthcare workers
to discuss nutritious foods and healthy eating in schools
would reach adolescents. Adolescents reported that the most

Table 4 Food environment drivers of adolescent diets

Factor Summary Illustrative quote

Household food
access

● Range of foods were available from household
production and accessible to purchase at the mar-
ket or farmgate

● ‘Beans are affordable. Sometimes we get fish either through
buying or fishing ourselves depending on the season. Even if
someone isn’t rich, we can afford things like millet.’ (Kebbi,
urban, male influencer)

● ‘We are rural people, what we use mostly here is millet,
guinea corn : : : We also farm vegetables which we also
include in our food.’ (Bauchi, rural, male influencer)

● Influencers reported constraints affording enough
nutritious foods for household

● ‘Again money matters because everyone has to help his fam-
ily and it is barely enough.’ (Sokoto, urban, male influencer)

● ‘They do get nutritional food but it’s usually not enough.’
(Sokoto, rural female influencer)

Adolescent food
access

● Adolescents primarily ate the same food as other
household members

● Parents feel they have the responsibility to provide
nutritious food for unmarried adolescent children

● Husbands have the responsibility to provide nutri-
tious foods for married adolescent girls

● ‘A father should just try his best to provide [his daughter] with
all the nutritious food she needs that will build her body and
increase her energy.’ (Kebbi, urban, male influencer)

● ‘The mother or sister [cook] : : : Because they are women and
when the father provides, they have to prepare it because it
is their duty.’ (Kebbi, urban, adolescent boy 10–14 years)

● ‘We only eat what our husband brings to the table.’ (Sokoto,
rural, pregnant adolescent girl 15–19 years)

Table 5 Adolescent food-related agency

Factor Summary Illustrative quote

Adolescent food
acquisition and
food choice

● Adolescents could eat food alone outside of the
home, when alone, or if there was not enough of a
snack to share

● Adolescents have more agency to choose snacks
than meals

● Adolescents were dependent on having access to
money if they wanted to buy snacks for themselves.
Girls had less agency to do this.

● Pregnant girls, most of whom were married, had less
agency over food consumption than other adolescent
groups.

● ‘Only if you take it home and they see it, it will be
shared but if you buy it outside you can eat without
sharing.’ (Kebbi, urban, adolescent girl 10–14 years)

● ‘We usually buy [snacks] ourselves, with our money.’
(Sokoto, rural, adolescent boy 15–19 years)

● ‘Yes there is [a difference] because an adolescent girl
is always with you. But a boy is sometimes trying to be
on his own so you worry less about him, he can go out
and eat outside with his money; but a girl child cannot
do that, she can only eat what is provided at home.’
(Kebbi, urban, male influencer)

● ‘The unmarried has less responsibility than the married
one and she is free to do whatever she wants to do,
unlike the married one whatever she does is with per-
mission.’ (Bauchi, urban, pregnant girl 15–19 years)

Adolescent influ-
ence on house-
hold food choice

● Girls had some influence on household cooking
decisions

● Married, older adolescent girls made cooking
decisions

● Some older boys used their own money to purchase
food for the household

● ‘We do involve [girls] by asking them what they think we
should cook today. Or to go and ask their father what
we should cook.’ (Bauchi, urban, female influencers)

● ‘The wives are responsible for preparing the food we eat
at home.’ (Sokoto, rural, pregnant adolescent girl 15–19
years)

● ‘The boys are involved because sometimes they support
the shopping with their money. On a particular day that
he makes more money, he will buy foods like yam, spa-
ghetti for the family.’ (Bauchi, rural, male influencer)

Intrahousehold food
allocation

● Mothers served food, with adolescents served after
fathers and young children.

● Married girls served food in their households, and
served themselves last (or along with co-wives).

● ‘You put the children’s food separately and put yours
with your fellow women (co-wives).’ (Bauchi, urban,
pregnant adolescent girl 15–19 years)
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trusted sources of information were parents, phones and
social media, radio and television, health workers and
nutrition experts, and teachers.

Discussion

This study used qualitative methods, a 24-h dietary recall
and secondary data to explore the dietary practices of
adolescents (10–19 years) in three states in northern
Nigeria. We found that adolescent diets were diverse, with
an average of six food groups consumed the previous day,
but only one in five adolescents ate all five recommended
food groups the previous day. About a third of adolescents
also consumed foods to limit, such as baked/grain-based
sweets, deep-fried foods, unprocessed red meat and soft
drinks. While dietary diversity for adolescents has not been
estimated at the national level in Nigeria, our study found
higher dietary diversity among adolescents than other
studies in the north(18) and south(32) and than adults in a
study that administered the DQQ at the national level(28).
But similar to our study, the national DQQ survey found a
large proportion of adults consumed vegetables and
animal-source foods, food groups likely to be missing
from diets were whole grains and nuts and seeds, and
about a third of the population consumed foods to limit(28).
It is important to note that our study sample was not
representative and our results may be higher because the
study was conducted right after the harvest season and in
communities close to markets(33).

Our findings confirm the importance of and interplay
between factors influencing adolescent food choice and
dietary intake in Patton et al.’s conceptual framework(19).
Different forms of embodied experience and knowledge
were key drivers of adolescent food choice. Rather than
providing biomedical explanations about nutrition, ado-
lescents primarily discerned and came to understand the
nutritional qualities of foods based on how theymake them
feel when they eat them and the effects (or lack thereof)
they experienced. Adolescents perceived nutritious foods
to be those that are filling and that have a positive effect on
the body, thus expressing embodied nutrition knowledge
based on bodily experience(34). Despite adolescents’
reports that health workers were trusted sources of
information, they did not readily discuss receiving dietary
recommendations from the health sector, apart from some
pregnant girls who received dietary advice and iron folic
acid supplements through health clinics.

We found that taste was a key driver of adolescent food
choice, in line with a global study on adolescent food
practices that included Nigeria(35). Adolescents focused on
the taste of foods when describing their food preferences,
such as when describing favourite dishes of rice with beans
or a vegetable soup as delicious and sweet. They also
described a positive bodily response to food, such as
keeping you full and giving energy, as part of what makes a

food desirable. Adolescents perceived these positive
bodily responses as supporting their life aspirations.
Adolescents also discussed preferring foods they have
access to. Adolescents living in urban areas and near
markets with a high number of advertisements preferred
spaghetti and other noodles more than other adolescents,
suggesting an interplay between taste and exposure to
foods. Such an association between food advertising and
adolescent food preferences has been found in high-
income countries(36–38). Adolescents’ tastes were devel-
opedwithin and shaped by their food environment, as taste
is not simply a sensory experience but is structured and
shaped by food access, socio-economic conditions, power
and social boundaries(39–41).

As other studies have shown, adolescent food choice
was also influenced by the food environment(36). The home
food environment was the most influential sphere of their
food environment as they primarily had access to and ate
food provided by their parents (or husbands for older
married adolescent girls) within the home. This may vary
by context within Nigeria as another study in Nigeria found
that adolescents often ate alone(35). Parents (and husbands
for married girls) had strong familial responsibility to
provide nutritious foods for adolescents. Diverse foods
were available in study food environments, but families
were not always able to afford sufficient, nutritious foods
for adolescents.

Adolescents possessed and exercised agency related to
food as has been found in other contexts(36,42), but this
agency was significantly structured and circumscribed by
age, gender andmarital status for girls as has been found by
other studies in Nigeria. Adolescents were largely not
involved in decision-making around food acquisition,
purchase and preparation, except for married adolescent
girls. Adolescents had some agency to make food
purchases and consume food on their own, particularly
snacks, with older boys having the most agency and
pregnant girls having the least. Similar to our findings, in
Sokoto State, married adolescent girls 15–19 years old
noted that their husbands made decisions about what food
to purchase and prepare, but wives were responsible for
deciding who ate first(5). We also found that older boys
were more likely to purchase foods for personal con-
sumption from the market than girls, likely due to norms
around control of income. A study conducted in the
northern states of Kano, Katsina and Jigawa found that only
40 % of girls had full control over their incomes, while
others had partial or no control with older male siblings or
fathers exercising control over the money the girls
earned(43). A study conducted among adolescent girls
10–19 years old in urban Borno State reported that more
than half of the participants said it was hard to buy, cook
and store nutritious foods, primarily due to their current
food budget(18). At mealtimes, we found that adolescents
were served after fathers and young children and married
adolescent girls served themselves last. In Bauchi State,
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adolescent girls reported receiving smaller food portions
compared with their adolescent male siblings(17). This
gendered food agency has been found among adolescents
in other countries in food environments classified as
traditional(36).

This study aimed to help fill significant evidence gaps
about adolescent dietary practices in northern Nigeria to
inform future USAID investments in the region. Our
findings confirm those from other contexts that nutrition
projects need to be tailored for adolescents and account for
local sociocultural and gender norms. Our findings also
confirm the need to address the multifaceted factors that
influence adolescent diets, including to strengthen food
environments and reinforce social and family support for
healthy adolescent diets(36,44,45). Interventions should value
and enhance adolescents’ embodied nutrition knowledge,
engage adolescents as change agents and bolster adoles-
cent agency(46). Our findings also point to pregnant
adolescent girls 15–19 years as a particularly vulnerable
adolescent group in northern Nigeria that projects should
engage.

The relatively small number of sites limited this study,
and it may not reflect the diversity in the three states,
particularly experiences of communities living in remote or
insecure areas. There may have been response bias related
to social desirability or to garner project support. In
addition, we collected limited demographic information
about participants and did not measure food security.
Future studies should conduct dietary recalls with a
representative sample of adolescents, disaggregate data
for married and unmarried older adolescent girls, include
husbands of adolescent girls in data collection and use
participant observation to further explore dietary practices
and sociocultural and gender norms.

Conclusion
Our findings contribute to the limited evidence base on
adolescent dietary practices and their drivers in northern
Nigeria and in low- and middle-income countries more
broadly. We explored the interplay between and the
complexity of factors in Patton et al.’s framework on
adolescent eating behaviour. We found that adolescents’
embodied experience and knowledge – related to nutrition
and taste – produced key ways of knowing that shaped
their food choice. Their home food environment and
sociocultural and gender norms shaped and circumscribed
their agency to choose what and how to eat. We
recommend further research on adolescent dietary practice
in northern Nigeria and use of these findings to inform
future project design, including by strengthening adoles-
cents’ embodied knowledge, food environment and social
support for healthy diets.
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