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Dietary intake during adolescence sets the foundation for a healthy life, but adolescents are diverse in their dietary
patterns and in factors that influence food choice. More evidence to understand the key diet-related issues and the
meaning and context of food choices for adolescents is needed to increase the potential for impactful actions. The aim
of this second Series paper is to elevate the importance given to adolescent dietary intake and food choice, bringing a
developmental perspective to inform policy and programmatic actions to improve diets. We describe patterns of
dietary intake, then draw on existing literature to map how food choice can be influenced by unique features of
adolescent development. Pooled qualitative data is then combined with evidence from the literature to explore ways in
which adolescent development can interact with sociocultural context and the food environment to influence food
choice. Irrespective of context, adolescents have a lot to say about why they eat what they eat, and insights into factors
that might motivate them to change. Adolescents must be active partners in shaping local and global actions that
support healthy eating patterns. Efforts to improve food environments and ultimately adolescent food choice should
harness widely shared adolescent values beyond nutrition or health.

Introduction

Nutrition is central to adolescent growth and the realisation
of potential.' Recent calls to address malnutrition in all
its forms among adolescents emphasise the importance
of multisectoral approaches to improve diets,’ but
programmatic action to do so across most countries is
woefully lagging. Adolescence is the time of transition
from primary dependence on caregivers to increasingly
diverse roles and responsibilities related to food
acquisition, preparation, and consumption, presenting a
unique opportunity to foster healthy eating. Yet adolescence
is not universal in its nature or duration across socio-
cultural contexts.’ To foster healthy eating during
adolescence, an in-depth understanding of adolescent
dietary intake and food choice across different contexts is
essential.

These many contextual factors are depicted in this
Series’ conceptual framework,* including natural, social,
cultural, political, and economic systems. For dietary
intake and food choice, these factors manifest in the
so-called food environment, defined as the point of
interaction of consumers with the food system, where
they make decisions about acquiring, preparing, and
consuming food.”* For the individual, this is captured in
the experience of availability, affordability, desirability,
and convenience of food.” Throughout the day and over
time, adolescents might be exposed to varying food
environments, including home, school, workplace, and
formal and informal markets.

The aim of this paper is to elevate the importance given
to adolescent dietary intake and food choice, bringing
a developmental perspective to inform policy and
programmatic actions to improve diets. In the first
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section, we illustrate the importance of the issue by
describing patterns of dietary intake among adolescents.
In the second section, we draw on existing literature to
map how food choice can be influenced by unique
features of adolescent development. In the third section,
we use pooled qualitative data combined with evidence
from the literature to explore the ways in which
adolescent development can interact with sociocultural
context and the food environment to influence food
choice, ending with a series of key considerations for
policies, programmes, and further research.

Current knowledge of dietary intake and
pattern among adolescents

A 2019 review from Europe, the USA, Canada,
Australia, and New Zealand found 13 surveillance
systems of adolescent diets but identified serious
limitations in data quality and comparability.” A
2018 systematic review of dietary intake among
adolescent girls from low-income and middle-income
countries (LMICs) also highlighted critical gaps in data
and noted the absence of data for boys." Here we
explore three data sources to highlight current
knowledge of dietary intake patterns. First, we present
dietary data from adolescents in three countries,
purposefully selected to permit comparisons over time
and between countries (China and Mexico), and
variability among subgroups within a country (India).
Second, we use the Global School-based Student
Health Surveys (GSHS) to illustrate patterns of
consumption of select foods. Finally, we present a
global map of dietary data availability, generated from a
systematic review of scientific and grey literature
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Key messages

«+ Evidence of dietary intake among adolescents remains
insufficient for policy and programme decision making in
many countries. Future data collection efforts should always
include sex disaggregation, and disaggregation by
socioeconomic status and area of residence (rural or urban),
given persistent—and in some cases, increasing—
inequalities in many countries.

+ Adolescence is a unique life stage, one during which
biological and social changes are rapid and profound,
but highly variable by context. Programmes must be
designed to this unique life stage and adjusted to the unique
contextual features that drive dietary intake and food
choice. They must have the potential to evolve in
approaches over the trajectory from 10 to 24 years of age
and account for the uniqueness of this trajectory across
contexts.

« Adolescents have a lot to say about why they eat what they
eat, and the factors that might motivate them to change.
Adolescents must be active partners in shaping local and
global actions that support healthy eating patterns. Efforts
to improve food environments and ultimately adolescent
food choice should harness widely shared adolescent values
and desire for social interaction around food.

« The current tendency towards celebrity and social media
influencers to advertise and promote nutrient-poor, energy-
dense foods must be reversed through regulation of social
media advertising and public pressure on celebrities.

concerning dietary intake among adolescent boys and
girls (10-24 years of age) in all countries (249 countries
and territories in total) and all languages, collected
between January, 2010 and September, 2020. Further
details of methodology and results for all three data
sources are provided in the appendix (pp 1-9).

India’s Comprehensive National Nutrition Survey”
(cross-sectional survey from 2016 to 2018) assessed
frequency of consumption of nine food groups for
35824 boys and girls. Representative samples by sex, urban
or rural residence, economic quintile, and state provide a
level of granularity rarely available in surveys. A
significantly higher proportion of adolescents in urban
areas and with higher economic status reported regularly
consuming nutrient-rich foods (eg, fruits or vegetables,
dairy, meat or eggs), but also nutrient-poor, energy-dense
foods (eg, sugar-sweetened beverages, fried foods, sweets)
as compared with their rural and lower economic status
counterparts (figure 1 and appendix p 2). Consumption
patterns, however, are highly variable by state (figure 2
and appendix p 2). This illustrates the importance of
subnational data for decision making, particularly for large
countries with substantial regional diversity, like India.

Repeat cross-sectional data from China (8015 girls and
boys, 1997-2011) and Mexico (18121 girls and boys,
2006-18) were analysed for five common dietary

+ Autonomy and agency along with the stronger desire for
uniqueness and belonging creates the circumstances that
foster unhealthy diets in many modern and some mixed food
environment contexts. Harnessing these factors to create a
sense of urgency regarding the current state of food
environments could be a needed trigger of change, but we
must work with adolescents to do so—knowledge of the
importance of healthy foods alone will not be that trigger.

+ Adolescents living in poverty and food insecurity are keenly
aware of the precarity of their individual, family, and
perhaps community situations in relation to food. Many are
active participants in food production, preparation, and
income generation, in some settings in ways that put their
health and wellbeing at risk. Concerted efforts are urgently
needed to adapt social protection and income generation
efforts for adolescents, with their input.

+ Current food environments across contexts are not
conducive to healthy food choice. In many contexts,
nutrient-dense foods are insufficiently accessible whereas
nutrient-poor, energy-dense foods are too readily available,
inexpensive, and often socially alluring. While working on
the regulatory and other actions to support sustainable
change, a bottom-up approach is needed. Adolescents can
be empowered with knowledge, skills, and motivation to
navigate towards a healthy and socially appealing diet.
Understanding of how to make nutritious foods more
desirable is urgently needed.

indicators: fruit and vegetable intake (>400 g daily),
minimum dietary diversity (at least five food groups out
of ten), animal-source foods (percentage of energy
intake), ultra-processed foods (percentage of energy
intake), and sugar-sweetened beverages (at least once
per day). Significant positive time trends (eg, increased
dietary diversity and fruit and vegetable intake) were
found in China (p<0-01) but not Mexico (figure 3). In
Mexico, diets were already relatively diverse but also high
in ultra-processed foods and sugar-sweetened beverages
in 2006.

The GSHS currently provide the only methodologically
comparable source of dietary intake data for adolescent
boys and girls in LMICs. Using GSHS data, Beal and
colleagues® previously highlighted several negative
dietary patterns, such as low consumption of fruit and
vegetables and high consumption of carbonated
beverages. We re-analysed GSHS data from 72 countries
to explore variability among and between countries and
regions, and sex variability within countries. Results
show substantial variability in consumption patterns
among adolescents across and within world regions.
Adolescents in only two countries (girls in Morocco
in 2010 and in Vanuatu in 2011) came close on average to
the often quoted five-a-day recommendation* for
consumption of fruits and vegetables (appendix p 5).
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Conversely, adolescents in most countries are, on average,
consuming carbonated beverages at least once a day
(appendix p 6) and fast food at least once a week
(appendix p 7). Sex differences within regions or economic
classification were not statistically significantly different.

The systematic review revealed that some evidence on
dietary patterns among adolescents is available for
154 (62%) of all 249 countries (figure 4). Only 28 countries
(11%) have detailed food intake data at national or
subnational level that would permit assessment of, for
example, nutrient adequacy, analogous to the examples
from China and Mexico (dark green on map). Almost half
of these (46%) are high-income countries, and
predominantly in the Americas (36%), Europe (29%), and
Asia (29%). An additional 104 countries (42%) have
nationally or subnationally available evidence but only for
selected foods or food groups (light green on map),
analogous to the GSHS data. Several countries had
evidence from smaller studies for detailed food intake
(eight countries [3%)]; red on map), or only selected foods
or food groups (14 countries [6%]; orange on map). Of the
717 papers identified, the majority (410 [57%)]) present data
that cannot be disaggregated by sex, five (1%) present data
for boys only, and 45 (6%) present data for girls only.

In summary, nationally representative detailed dietary
intake data are still scarce, particularly with the
granularity necessary to characterise dietary patterns
among subgroups (like in India), or over time (like in
Mexico and China). The systematic review, however,
revealed a surprising amount of extant dietary data that
have not been fully analysed and synthesised in published
form. Nevertheless, data are particularly scarce in some
world regions, most notably Africa, and a substantial
proportion of available data cannot be disaggregated by
sex, something that urgently needs to be addressed. Such
data generally do not provide insights into the proportion
of adolescents choosing to adopt dietary patterns that
might emphasise or exclude specific food groups
(eg, vegan or vegetarian). Despite limitations, these data
and the published evidence highlight the need to address
diet quality among adolescents globally. To do so requires
an understanding of the forces that influence adolescents’
food choices.

Food choice at the intersection of adolescent
development, sociocultural context, and the
food environment

Story and colleagues™ explain adolescent dietary
behaviours using a model drawing on social cognitive
and ecological theory. Analogous to the conceptual
framework of this Series,* food-related behaviour is

Figure 1: Prevalence of intake at least once per day (except as indicated) of
different food groups among Indian adolescents (2016-18)

Error bars show 95% Cls. The p values are for differences between subgroups.
Q=quintile.
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Figure 2: Prevalence of intake at least once per day (except as indicated) of different food groups among
Indian adolescents (2016-18) by state

explained as a reciprocal interaction across four levels of
factors: individual (psychosocial, neurodevelopmental,
biological, lifestyle); social environmental (family, peers);
physical environmental (community setting); and macro
systems (eg, media and social or cultural norms). As
adolescents age, their food-related behaviours shape and
are shaped by the interaction among these factors.” The
contexts in which adolescents live, however, are diverse

188

and highly dynamic, as is their level of autonomy and
agency” and the process of identity development.” The
framework developed by Story and colleagues draws
mainly on data from the USA, and although the four
levels are probably applicable across contexts, the balance
and interaction among them at different points in the
developmental trajectory and across cultural and social
contexts is likely to be highly variable. Rights, roles, and
responsibilities also transition markedly across the
adolescent period,””* and the trajectory of that transition
differs among sociocultural contexts.” For example,
timing of life events (eg, school completion, marriage,
pregnancy) varies substantially across social and cultural
contexts, profoundly affecting interactions with the food
environment at varying ages and developmental stages.
For some adolescents, rapid transitioning from childhood
to adulthood expands their roles to being carers for
younger siblings or elderly relatives, or to becoming a
spouse or parent. This changes who purchases and
prepares their food, when and with whom they eat, and
what priority they are given in accessing nutritious
foods;** in some contexts, these changes are determined
by gender. Finally, several aspects of adolescent biological
and social development can create unique opportunities
and vulnerabilities related to food choice and influence
longer-term eating habits and food preferences.

The onset of puberty initiates a concert of biological
and neurodevelopmental transitions that can affect and
be affected by nutrient intake and food choice. Rapid
physical growth coupled with sexual maturation
increases nutrient requirements, and whether these
requirements are met affects biological development,
growth, long-term health, and longevity."** Simultaneous
neurodevelopmental changes influence motivations and
behaviours, including dietary patterns. During adoles-
cence, brain remodelling and increased testosterone are
associated with heightened sensitivity to social evaluation
and influence, increasing the desire for autonomy and
motivation for risk-taking to gain social status and
recognition.®*¥ Some studies suggest that reward
processing systems, which are remodelled during the
adolescent period, might become more sensitive to and
increase the appeal of energy-dense foods.”” Increased
sensitivity to social evaluation and threats to social status,
coupled with the development of physical secondary sex
characteristics, contribute to new awareness of body
image and might be accompanied by associated dietary
changes.” This heightened identity and social sensitivity”
can also lead to increased awareness of one’s food habits
and those of peers, family, and other social groups.”
Neurodevelopmental changes motivate adolescents to
seek not only autonomy* but also belonging, which
might promote eating habits that differentiate from
family and assimilate to valued social groups and norms.

Adolescence presents unique opportunities to foster
healthy food choice and the formation of longerterm
healthy dietary habits.* Throughout the life course, the
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locus of control of many actions, including food-related
behaviours, moves from full dependency on caregivers
during infancy, to the individual and the family unit during
adulthood. The process and timing of that transition
depends on age, context, cultural and religious norms, and
economic and other factors.” Similarly, the balance of
individual versus collective (eg, family) considerations,
including the fundamental meaning of autonomy, can
vary across cultural contexts.”* These unique features of
adolescence and their interaction with contextual diversity
have not been adequately studied, and raise questions on
the role of autonomy and agency in food-related decisions
across contexts. There is much discussion and debate in
the literature about the meaning of autonomy and agency,
areview of which is beyond the scope of this paper. For our
purposes, we distinguish between the autonomy to make
decisions (which requires economic and informational
resources, mobility, and opportunity) and agency (which is
the ability to act on such decisions);** both are explored in
the following analysis.

An exploration of influences on adolescent
dietary intake and food choice

We explored influences on adolescent food choices using
a pooled analysis of qualitative data from 11 studies with
adolescents and adult informants from eight countries
(Bangladesh, Céte d'Ivoire, England, Ethiopia, India,
Indonesia, South Africa, and The Gambia). For each
study we classified context as a traditional, mixed, or
modern food environment based on the criteria of the
High-Level Panel of Experts on Food Security and
Nutrition® (for details, see appendix p 10 and pp 15-18).
This was complemented by a literature search for
publications (PubMed and grey literature with cross
referencing) reporting adolescents’ perspectives on their
food choices (for search strategies see appendix p 22).

Studies in the pooled analysis varied in objectives and
methods,”* but all focused on speaking with adolescents
and adult key informants about diet and food choice.
Data were analysed using a novel breadth-and-depth
method designed for large-scale qualitative data analysis*
(for details, see appendix pp 10-12). This iterative process
has four steps: (1) construction of a composite dataset;
(2) using a computational text-mining tool to explore
word frequencies, concordance, co-location, proximity,
and salience (breadth); (3) preliminary analysis of a large
volume of short data extracts with concepts identified in
step 2 to explore how they address the research questions;
and (4) detailed thematic analysis of the sampled data
(depth).

Integrating results from the pooled analysis and
published literature and building on the Series’ conceptual
framework,* figure 5 provides our interpretive summary of
the evidence describing the interaction of adolescent
autonomy, agency, and food environments on food choice.
Although adolescents have autonomy and express agency
across all food environments, their centrality to food choice
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Figure 3: Trends in the proportion of Chinese (n=8 015; age 10-19 years) and Mexican (n=18121; age

12-19 years) adolescents consuming select dietary factors
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coefficient (p<0-01). Shaded area represents overlapping years.

is much stronger in modern than traditional food
environments. In the latter, there was a consistent narrative
of family and community priorities often superseding
individual considerations, which was absent in modern
food environments. Second, although availability, afford-
ability, and desirability of food emerged as drivers of
adolescent choice in all three food environments, their
relative importance varied. The concept of affordability
also took on different meaning, reflecting value for money
in modern food environments, rather than the explicit lack
of financial resources to pay identified in traditional ones.
Convenience was evident in the narrative of adolescents
from modern and mixed food environments, and absent
in traditional ones. Across all food environments, more
than its healthiness or tastiness, food was valued for its
role as part of sharing in social time with friends, and in
some contexts, with families. Each country for which
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“All your friends are having like, another chocolate
bar or packet of crisps all the time, you're gonna
want to like buy a chocolate bar”.

(Boy, urban UK)

“Families don’t get to buy them always...even if
they buy, | may feel like not eating these foods.
We can’t buy mango, jackfruit all the time”.
(Boy, urban Bangladesh)
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Figure 5: Interpretive summary of key findings from the pooled qualitative data and literature review of
influences on food choice among adolescents
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evidence was available had many unique features, but
grouping sites by food environment, and drawing on
published literature, illustrated common themes with
important implications for policies and programmes to
foster better diets among adolescents.

Traditional food environments

Adolescents living in poverty and food insecurity are keenly
aware of the precarity of their individual, family, and perhaps
community situations in relation to food

The literature review yielded few studies from traditional
food environments, all from contexts of extreme poverty

and from geographically isolated regions within each
country. The discourse across all contexts (Ghana,
Tanzania, Malawi;* Kenya;* Uganda*) focused on hunger
and the intersection of food insecurity, climate, and
coping strategies to mitigate hunger. Adolescents from
the five countries lamented the lack of rain leading to
poor harvests and elevated rates of livestock deaths.
Coping strategies led to income-generating activities that
put health and wellbeing in danger, including
transactional sex reported by girls in Tanzania” and
Kenya,” heavy labour among boys and girls in Uganda,*
and selling alcohol in Kenya and Uganda. Abusing
alcohol and other substances to suppress hunger was
also reported.”* A cohort study in Ethiopia presents a
compelling narrative of how food insecurity drives many
life decisions for adolescents, but also highlights the
central role of community.”

Adolescents and adults in the traditional food
environments from the pooled analysis also spoke about
food as a basic need. They made a link between eating
well and having a healthy body and mind and felt that
both underweight and overweight were unhealthy.
However, both adolescents and adults reported limited
availability and affordability of healthy foods and, in
some sites, felt that their food supplies were threatened
by drought.

Food choice is an expression of agency, exercised in moments of
autonomy

Adolescents in the pooled analysis described seeking
places with friends between the supervised spaces of
home and school. Adolescents often reported sharing
food in these spaces and pooling money to purchase food
outside of home or school. Girls described less freedom
than boys, identifying earlier transition to adult roles
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and, for some, early marriage. Even in the more resource-
constrained environments, food was still one way in
which adolescents exercised some autonomy (eg, by
choosing not to consume the food, as reported by one
participant in Abidjan, Céte d'Ivoire). In the five studies
from the literature, more than individual autonomy,
adolescents emphasised their critically important roles in
the production, acquisition, and preparation of foods for
themselves and their families.

Implications for policy and programmes in traditional food
environment contexts

Evidence from traditional food environments that has
captured adolescent voices describing why they eat what
they do is scarce. Several published studies and our
pooled analysis provide a strong and consistent picture of
the profound effects of poverty, resulting in transition to
adult roles at young ages. Community and household
reliance on adolescents for income to purchase food is
likely to be limiting their educational opportunities.
Social protection that safeguards against food insecurity
is vital and could be linked to age-appropriate and
context-appropriate education opportunities for young
people, including training in agriculture and other skills,
and to employment opportunities. Programmes should
engage adolescents as agents of change to overcome
barriers to better diets, leveraging the social aspect of
food sharing; the strength of family and community
commitment expressed by many adolescents; and their
critical roles in the production, acquisition, and
preparation of food.

Mixed food environments

Being healthy is desirable for adolescents but not a strong
motivator of food choice

In our pooled analysis, adolescents expressed concerns
over food hygiene and the introduction of non-food items
into food (eg, plastics) more than its nutrient content.
Being underweight and overweight were both associated
with poor health, but some girls from Bangladesh
described being “fat” as healthier than thinness. By
contrast, in previously published studies from
Bangladesh,* Guatemala,” Morrocco,” India,” and Iran®
(as examples), adolescent girls reported reducing food
intake as a result of heightened awareness of body image
and a desire to control weight.

Disruption in meal patterns, particularly skipping
meals, was a finding across the published studies
reviewed from mixed food environments.“**** Many
adults expressed concerns about a trend towards
adolescents rejecting traditional, home-cooked foods,
and favouring unhealthy snack foods, feeling that this
indicated that adolescents did not understand the
importance of a healthy diet. By contrast, many
adolescents said they understood what healthy meant but
did not find the idea of being healthy motivating in
relation to food choice. Interestingly, in the published
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literature, nearly all adolescents asked to delineate
between healthy and unhealthy foods described foods
consumed at home, typically including many more fruits
and vegetables, as healthier. However, like our pooled
analysis findings, such knowledge did not necessarily
translate into consumption of healthier foods.*
Socioeconomic disparity is still an important driver of
access to nutritious food in mixed food environments
(eg, India®).

Consuming food with friends outside the home is part of a
social ritual, brings a sense of belonging, and demonstrates
agency and autonomy from one’s family, by actively making
food-related decisions

In mixed as compared with traditional food
environments, adolescents emphasised food’s social
significance more and mentioned food as a basic need
less. Adolescents in the pooled analysis reported often
choosing to spend the small amount of money they had
on food and snacks, which, consistent with the published
literature,®” were widely available and cheap. Sharing
food with friends was part of social occasions and
reflected a growing sense of identity and autonomy. In
the pooled analysis, girls from Jakarta reported using
social media as a means to share information about
“cool” hang-out places and where to find good food.
Adults in that context expressed concern about new food
outlets and unhealthy products that were packaged and
priced to attract adolescents. In some settings, however,
girls mentioned being denied opportunities to be out
because it was culturally inappropriate and risked
eliciting social disapproval.

Food becomes more imbued with social status in the
literature  describing mixed food environments.
Qualitative evidence from Brazil and Ethiopia suggests
that dietary variety serves both signalling and social
integration purposes.” In India, non-traditional foods
(eg, pizza) were considered prestigious,” and consuming
them reflected adolescents’ aspirations to advance
themselves economically and be more modern than the
previous generation.® The role that commercial
advertising (traditional and social media) might play in
this regard is not well studied outside of high-income
countries. Food choices can help to fulfil adolescents’
newfound autonomy and agency,” but also their desire
for both uniqueness and belonging.” Several studies,
however, highlighted that adolescents still value meals at
home.** For example, in Iran, adolescents preferred
eating home meals because of the “emotional atmosphere
of eating with family members”, as well as the safety and
security of ingredients.*

Implications for policy and programmes in mixed food
environment contexts

Populations are highly diverse in mixed food environ-
ments, and in lower-income populations, adolescents’
experience can be much like that of traditional food
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environments. Our analysis, however, provides a
consistent picture of food environments in transition,
with increasing availability and affordability of nutrient-
poor, energy-dense, and in some contexts, unsafe foods.
Concerted efforts are needed to curb this tendency. The
Brazilian National School Meals Program (PNAE),
offering free healthy meals in public schools, illustrates
how programmes can mitigate socioeconomic disparity in
nutritious food access. At-school eating among adolescents
attending PNAE-participating schools is significantly
healthier (ie, associated with lower consumption of
industrialised or ultra-processed salty foods and soft
drinks) than at-school eating among their peers from non-
PNAE-participating schools (eg, private schools).”
Programmes must work with adolescents, recognising
their autonomy and leveraging their agency to reverse the
shift that has led to nutrient-poor, energy-dense foods
embodying positive attributes. Many adolescents continue
to value meals at home and empowering them with skills
to make nutritious foods delicious and appealing can be a
force for improving the quality of diets.

Modern food environments

Knowing what healthy food choices are does not necessarily
lead to healthier choices

In the single modern food environment site from the
pooled analysis (England), adolescents described
healthy foods as helping to maintain present and
future health and supporting overall wellbeing. Salt
and fat were discussed in relation to less healthy food,
and protein and macronutrient balance in relation to
healthy diets. Adults felt that adolescents knew they
should eat healthy foods but did not behave accordingly,
sometimes leading to conflicts about food. Some
adolescents described trying to eat better (eg, more
fruit and vegetables, fewer sweets, less fried fast food)
but said that they faced temptation when people
around them ate less healthy foods. The abundant
literature on adolescent food choice in modern food
environments similarly identifies some level of
knowledge related to healthy foods, but also that this
knowledge might not be an important driver of choice.
In the pooled analysis, value for money was a primary
reason for buying foods that adolescents acknowledged
to be less healthy.

The literature and our pooled analysis illustrate that in
modern food environments, adolescents have ample
freedom and purchase some of their daily food (often a
substantial proportion) in these unsupervised spaces.
Gender did not notably determine freedoms or food
choices. Evidence from the USA,"% Canada,” Ireland,*
England,®% Australia,” and Spain® (as examples) suggests
that the proximity to schools of shops and prepared food
outlets selling relatively inexpensive nutrient-poor,
energy-dense foods favours their regular consumption.
Although some studies did not find associations between
the proximity of unhealthy food environments to schools

and the dietary intake® or bodyweight™ of adolescents, in
several studies, adolescents themselves indicate that their
choices are influenced by this proximity.””

Adolescent autonomy, agency, and the modern food
environment together create circumstances that promote
unhealthy diets
Autonomy, common for most adolescents in most
modern food environments, offers opportunities to
express agency, but also facilitates a strong influence of
peers, advertising, and promotion on food choices.
Modern food environments have high levels of food
advertising and promotion targeting adolescents,””” and
research has shown that exposure to advertising of
nutrient-poor, energy-dense foods is linked to their
preference.”~” Adolescents are exposed to food marketing
through many avenues, including television, movies,
videos, advergames, product placements, cross-
promotions, product packaging, athlete and celebrity
sponsorships, philanthropic food and beverage company
donations, billboards, and social media.”””*” The
literature reveals evidence of socioeconomic targeting of
youth-focused marketing of nutrient-poor, energy-dense
foods, for example in Spain,” the UK,” and the USA.®
The many diverse forms of social media®* appeal to
adolescents’ growing desire for autonomy, social
interaction, and identity exploration,” with both positive
(eg, social connection), and negative (eg, cyberbullying)
consequences.”® For many adolescents, social media
platforms provide parent-free zones for exploration.®
Almost all (90%) of 16—24 year olds in the Organisation
for Economic Co-operation and Development countries
use social networks.” Use in LMICs is rapidly rising,*
but is variable across socioeconomic groups and
countries, with high usage in the Middle East and Latin
America.* In our pooled analysis, social media use was
ubiquitous in the modern food environment site, and
essentially absent in traditional food environments.
Social media has created new youth-targeted
advertising opportunities that go well beyond traditional
media. Food companies pay for advertisements
embedded in social media feeds that often include highly
engaging and interactive content® and maintain free
accounts that users can “friend” or “follow,” blurring the
lines between advertising, entertainment, and social
interaction.”” Unprecedented data capture on youth
engagement with brands is used to refine advertising
techniques.™ These techniques, and social media
influencers (online personalities often paid to promote
brands, including youth influencers on YouTube”)
expose adolescents to marketing in covert ways.”*
One study suggests youth were more likely to like and
share posts illustrating and promoting unhealthy foods
than those promoting healthy foods.” However, a
2021 study identified vegan, homemade, clean, and plant-
based as the words most commonly used to identify
healthy food using data extracted from more than
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2 million posts from 427936 unique users of a social
media platform.” Vegan and vegetarian diets can put
adolescents at higher risk of deficiency of several
nutrients, if not carefully planned and monitored.” Social
media and other forms of media could be leveraged to
provide information needed to promote healthy eating
generally, and nutritional adequacy for those who choose
specific dietary patterns. Although examples are still few,
the potential to promote healthy dietary patterns through
social media is promising.® However, social media
companies are self-regulated, and although some have
made commitments to restrict advertising of alcohol,
tobacco, or gambling, none restrict promotion of
nutrient-poor, energy-dense food, and commitments to
promote healthy foods and dietary patterns are lacking.”

Adolescents also directly influence each other via social
media. Peer norms and judgment can be expressed
quickly in quantifiable ways such as “likes,”™ exploiting
adolescents” heightened social sensitivity.” Social media
also creates increased opportunities to compare one’s
own image to that of friends and celebrities, posing
major risks for negative body image and eating
concerns.”™ Cyberbullying is another worry.” Data
from the USA, Iceland, Canada, and Australia show that
weight is the number one perceived reason adolescents
are bullied,”™" and evidence suggests a link between
weight-based and appearance-based teasing and
disordered eating.*” Nevertheless, social media also
offers opportunities for positive influences. For example,
although, to our knowledge, it has not been evaluated for
impact on eating and food choice, the body positivity
movement on social media could help to mitigate the
negative effects of weight and appearance pressures on
self-esteem.”™ Social media can also be a platform to
deliver positive messages, guidance, training, and peer
support;' help with disease surveillance; and enhance
health professionals’ ability to influence policy making.™

Implications for policy and programmes in modern food
environment contexts

Given their autonomy and agency, there is great potential
for adolescents to be active drivers of change in favour of
better diets in modern food environments. However,
efforts must be accompanied by strong regulation and its
enforcement—including, but not limited to, foods sold
in and around schools.™™ Regulation to restrict
advertising and promotion of unhealthy foods on social
media is urgently needed.™ Further safeguards are
needed among socioeconomically disadvantaged
populations, among whom food insecurity persists even
in modern food environments,™ and for whom there is
evidence of greater targeted unhealthy food marketing.*"
However, such social safety nets must be carefully
designed to promote healthy eating and avoid increasing
overweight and related health risks, as has been reported,
for example, in adolescent recipients of the Supplemental
Nutrition Assistance Program in the USA.™
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Conclusions

Dietary intake during adolescence sets the foundation for
a healthy life, but adolescents are highly diverse in their
dietary patterns, developmental trajectories, and in the
factors that influence food choice. Contextual factors are
central to food choice among adolescents, but even the
interpretation of choice is highly contextual, with
individual decisions inextricably linked to gendered roles
and responsibilities in traditional food environments.
Our findings reinforce the importance of food insecurity
and the profound impact of poverty on adolescents. This
situation is only being exacerbated by the COVID-19
pandemic. Early evidence suggests that more families
are being pushed into food insecurity and shifting
towards lower-cost, less nutritious non-perishable
foods." Even in less food-insecure contexts, social
isolation is resulting in negative trends among some
adolescents, such as reported weight gain, poor eating
habits, and stress eating (eg, in Greece," the USA,™ and
Italy™).

Regardless of context, our Series paper illustrates that
adolescents are not just older children or younger
adults; they are unique, with needs, risks, and
opportunities related to dietary intake and food choice.
To be effective, policy and programme actions must
recognise the unique development trajectory, social and
cultural context, and the nuanced set of roles and
responsibilities that adolescents have in relation to food.
Recognising adolescence as a unique life stage and
designing programmes with the active input of
adolescents to foster healthy dietary patterns and food
choice is long overdue. One such approach in
Bangladesh (the Bhalo Khabo Bhalo Thakbo campaign)
has resulted in over 1 million adolescents pledging to
use their pocket money to buy more nutritious food,
and provides them with resources on how to do so
(evaluation ongoing).

Profound change to dietary intake cannot be achieved
without fundamental improvements to the food
environment, implying change across all arcs of the
conceptual framework* of this Series. While important
evidence gaps remain, inaction is not an option.
Combinations of regulatory (eg, regulation of social
media, restrictions or bans on unhealthy foods in
schools), and programmatic action are urgently needed.
There is much room for improvement with regard to the
adoption of and compliance with existing regulations,
even in modern food environments. For example,
Vandevijvere and colleagues™ found that about 65% of
foods advertised around schools in New Zealand did not
comply with corresponding WHO criteria. Leveraging
ongoing positive youth-generated social movements,
such as climate change,”™ could help generate the much-
needed sense of urgency regarding the current state of
food environments. Interestingly, societal motives for
food choice, such as the environment, were not
mentioned in any of our pooled analysis sites. The

For Bhalo Khabo Bhalo Thakbo
see https://www.
bhalokhabobhalothakbo.com/
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environment or animal welfare concerns have been
mentioned among motives for reducing animal-source
food consumption or becoming vegetarian in Germany,”
the USA,* Brazil,® Australia,” and New Zealand” (as
examples, and reviewed Dby Sanchez-Sabate and
colleagues™). Global efforts to transform food systems,
such as the 2021 UN Food Systems Summit, and
positioning healthy, sustainable diets as a right for
children and adolescents™ within such efforts could help
build momentum in this regard; youth are actively
engaged to make this happen.”
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