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ABSTRACT

Background: The increasing prevalence of mental health problems among adolescents
underscores the importance of identifying contributing factors, one of which may be
dietary patterns, particularly the rising consumption of ultra-processed foods. This study
aims to explore the association between ultra-processed food consumption and mental
health issues in adolescents. Methods: This study conducted in systematic literature
review. A comprehensive search was conducted following PRISMA guidelines, using the
Scopus database to identify studies published between 2020 and 2025. Inclusion criteria
focused on observational studies involving adolescents aged 10-19 years, examining the
relationship between ultra-processed food intake (classified according to the NOVA
system) and mental health outcomes. Results: Seven studies (n = 284,507) met the
inclusion criteria, with six showing an increased risk of mental health problems linked to
higher ultra-processed food consumption. One study revealed a bidirectional relationship,
where academic stress was associated with increased fast food consumption. Conclusion:
Most included studies indicate that higher ultra-processed food consumption is associated
with increased odds or risk of mental health problems among adolescents. In addition, one
study reported a possible reverse pathway, suggesting that academic stress may be linked
to greater fast-food consumption. Further longitudinal and mechanistic research is needed
to clarify the causality and directionality, before specific intervention strategies can be
recommended.
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INTRODUCTION
The transition from childhood to

depression, stress, and anxiety, have
become a growing global health concern

adolescence is marked by significant
changes in  physical development,
hormones, and brain.['! This period is
crucial for developing healthy social and
emotional habits that lay the foundation
for becoming a well-adjusted adult.
However, mental health disorders, such as

among adolescents. In 2020, 216 million
adolescents (16.91%) aged 10-19 were
diagnosed with mental health disorders.
This trend has been steadily increasing,
with the prevalence rising to 18.61% by
2023.2 In the long-term, these mental
health issues can have a detrimental
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impact on health status, quality of life, and
societal productivity."!

Unhealthy eating patterns are one
of the contributing factors to mental health
disorders through mechanisms such as
inflammation, mitochondrial dysfunction,
neurotransmitter dysregulation, and gut
microbiota imbalance.[*! Diets high in
sugar, saturated fats, and additives, such
as those found in ultra-processed foods,
have been shown to increase the risk of
depression and anxiety symptoms."”! This
relationship also works in reverse, as
individuals with mental health issues often
engage in emotional eating and develop
unhealthy eating habits, creating a vicious
cycle.l®

In recent decades, there has been a
rising trend in ultra-processed food
consumption, with a shift from traditional,
locally sourced foods to packaged or ultra-
processed foods, particularly among
adolescents. ~ This  phenomenon is
occurring globally, in both developed and
developing countries.”) Various studies
have shown the detrimental effects of
ultra-processed food consumption on
health, including mental health, with
varying results. However, reviews focused
on adolescent populations remain limited.
Therefore, this study aims to explore the
relationship between ultra-processed food
consumption and mental health issues
among adolescents.

METHODS

This study was conducted using a
systematic literature review, with articles
sourced from the Scopus database for
research published between 2020 and
2025. The article search utilized Boolean
operators with keywords "ultra-processed
food" OR T'ultraprocessed food" OR
"processed food" AND "mental health"
OR  "psychological wellbeing" OR
"depression" OR "anxiety" OR "stress"
OR "mood disorder" OR "psychological
distress" AND adolescent OR adolescents
OR teenager OR youth. The inclusion
criteria for studies were: (1) observational

study designs; (2) adolescent aged 10—-19
years®; and (3) studies that investigated
the relationship between ultra-processed
food consumption based on the NOVA
classification and various aspects of
mental health disorder.”! In this review,
mental health disorders defined as the
presence or severity of adverse mental
health outcomes among adolescents,
consistent with WHO descriptions that
mental health conditions include mental
disorders and other mental states
associated with significant distress and/or
impaired functioning."'”! Studies that were
not observational or did not provide full-
text access were excluded from the
review.

The process of article
identification, screening, and selection
followed PRISMA guidelines, as depicted
in Figure 1. All articles obtained from the
initial search were first assessed for
relevance to the research question. The
articles were then screened by title and
abstract, followed by a full-text review of
those meeting the initial criteria. To
minimize potential selection bias, the
article selection process and
methodological quality assessment were
carried out independently by two
researchers, with any disagreements
resolved through discussion to reach a
consensus. The methodological quality of
the included studies was evaluated using
the JBI Critical Appraisal Checklist for
Analytical ~ Cross-Sectional ~ Studies,
developed by the Joanna Briggs
Institute.[!!]

RESULT

A total of seven observational
studies with 284,507 adolescent
participants from Brazil, Iran, Spain,
China, and Pakistan met the inclusion
criteria. The characteristics of the selected
studies and their main findings, including
effect size, are presented in Table 1. All
selected studies employed cross-sectional
designs. The majority of studies (six out
of seven) found a positive association
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between ultra-processed food
consumption and an increased risk of
mental health problems in adolescents.
Studies by Werneck et al.l'”l and Mesas et
al.31 in Brazil revealed that adolescents
consuming ultra-processed foods had a
higher likelihood of experiencing anxiety-
induced sleep disturbances and general
mental health symptoms, with odds ratios

o
o
E Articles identified from the Scopus
:‘E database (n = 383)
5
Articles screened
(n=371)

B
g Articles screened based on abstracts
3 (n=120)
5]
oo

Articles assessed for eligibility

(n=11)

E Studies included in the review
= (n=7)
A=

(OR) ranging from 1.4 to 1.6 for both
genders. Furthermore, Lane et al.l'* in
Iran found a significant association
between ultra-processed food
consumption and an increased risk of
insomnia, although no  significant
relationship was observed with depression
or aggression.

Duplicates removed
(n=18)

Excluded by title (n = 251)

Articles excluded:
* Review articles (n = 14)
+ Inconsistent/irrelevant
variables (n = 63)
« Ineligible population (n= 32)

Articles excluded:
« Full text not available (n=4)

Figure 1. Flow Diagram of Literature Search Using the PRISMA Method

A study in Spain reinforced these
findings by showing a significant
association between ultra-processed food
consumption and depression symptoms,
measured by the Pediatric Symptom
Checklist-Youth  Self-report (Y-PSC),
though no significant link was found with
anxiety or behavioral disorders.!'! Similar
results were reported by Zheng et al.l'®! in
China, who found a significant association
between consuming ultra-processed foods

more than six times per week and an
increase in psychological symptoms,
including emotional, behavioral, and
social disturbances (OR = 1.65; 95% CI
1.40-1.94). Meanwhile, Gratio et al.l'”) in
Brazil also found a significant relationship
between ultra-processed food
consumption and the risk of Common
Mental Disorders (CMD), with an OR of
1.20 (95% CI 1.18-1.22).
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Research by Noor et all'8l in

Pakistan showed a different direction of
association, where academic stress was
linked to increased ultra-processed food
consumption, particularly fast food, in
male adolescents (OR = 4.49; 95% CI
1.22-16.56). This suggests a potential
bidirectional relationship between
psychological stress and unhealthy eating
habits in adolescents. Overall, the findings
from all studies suggest that ultra-
processed food consumption may
contribute to an increased risk of various
mental  health  disorders, including
depression, anxiety, sleep disturbances,
and psychosocial issues in adolescents.
Various confounding factors, such as age,
gender, socioeconomic status, physical
activity, and energy intake, also
influenced the relationship.

DISCUSSION

This study involved 284,507
participants across seven studies that
examined the relationship between ultra-
processed food consumption and various
mental health issues in adolescents.
Overall, six studies reported a positive
association, suggesting that higher UPF
intake was associated with a greater
likelihood of mental health problems,
although the magnitude and statistical
significance  varied across different
outcomes and study contexts. One study
conducted in Pakistan showed a
bidirectional relationship. It found that
academic stress was associated with an
increase  in  ultra-processed  food
consumption, particularly fast food, in
male adolescents. This aligns with
findings by Lane et al.’® which identified
a bidirectional association between ultra-
processed food consumption and mental
health issues across different age groups.

To contextualize these findings,
UPFs as defined by the NOVA
classification are industrially formulated
foods  containing five or  more
ingredients.l'”) These foods are generally
high in energy, sugar, salt, and saturated

fats, while being low in fiber, vitamins,
and minerals, thus offering poor
nutritional quality.*”) The most commonly
consumed ultra-processed foods (UPFs)
among children and adolescents include
sugar-sweetened  beverages, fast-food
items such as burgers, french fries, and
pizza, also sweet or savory snack
products.?!! Children and adolescents are
among the highest consumers of UPF,
with UPF calorie contribution reaching
68%. Increasing consumption of these
products are associated with higher energy
density, blood sugar level spikes, also
strongly correlated with fewer
consumption of dietary fiber.[??!

Given the nutritional profile, UPFs
have been widely studied in relation to
obesity and non-communicable
diseases.*! Some studies also found the
relationship between its consumption and
micronutrient deficiencies in
adolescents.[**?3] Beyond those outcomes,
emerging evidence links UPF intake with
mental health indicators, recent studies
also found increased risk for various
mental health issues, including depression,
anxiety, Anxiety-Induced Sleep
Disturbance (AISD), aggression, Common
Mental Disorders (CMD), and other
psychological symptoms. 2%

However, as most studies were
observational, shared determinants of diet
and mental health must be considered.
Age and pubertal stage are linked to
changes in emotional regulation and stress
exposure, and dietary choices may also
shift across adolescence. Adolescence has
been described as a period of heightened
sensitivity to stress and shifting exposure
to stressors, as ongoing brain and social
development can increase vulnerability to
stress-related mental health problems. At
the same time, dietary behaviors are not
static during this life stage.[*”! Adolescents
typically gain greater autonomy and
agency over food choices while
navigating multiple food environments
(home, school, peers, and broader
community settings), which can contribute
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to shifts in eating patterns across
adolescence.*®

Gender differences are also
relevant, dietary patterns and coping-
related eating behaviors may differ by sex.
Evidence from the UK National Diet and
Nutrition Survey shows that UPFs account
for a large share of adolescents’ energy
intake and that higher UPF intake (g/day)
is associated with being male. This result
is concordant with Reales-Moreno et al.[']
who stated that Spanish male adolescents
have higher consumption rather than
females. In contrast, recent data indicate
no significant differences in the
percentage of calories from UPFs between
males and females among youth,
highlighting that sex differences in UPF
intake may vary across contexts.?!l At the
same time, susceptibility and outcome
profiles may differ, female adolescents
tend to report higher levels of
internalizing symptoms, as shown in
Mesas et al''*! and Zheng et all'él. A large
meta-analysis also shows that the gender
gap in  depression peaks  during
adolescence, with girls exhibiting higher
levels of depressive symptoms/diagnoses
during this developmental period.*’!
Coping-related eating behaviors such as
emotional eating are reported more
frequently among adolescent girls than
boys, which possibly could further shape
sex-specific links between UPF intake and
mental health.[®!

In addition to gender,
socioeconomic and lifestyle factors may
further confound observed associations.
Socioeconomic status (SES) may further
confound the association because lower
SES can limit access to healthier foods
and is independently associated with
higher psychosocial stress and mental
health burden.[?%3!) Physical activity may
also confound observed associations, as it
is generally protective for mental health
and often clusters with healthier dietary
patterns. Therefore, inadequate adjustment
for activity could inflate apparent diet—
mental health associations.*?!

CONCLUSION
Overall, the findings suggest that
higher UPF consumption may be

associated with poorer mental health
outcomes in adolescents. Given that most
included studies were observational, the
current evidence cannot establish causality
or temporal ordering between UPF
consumption and mental health outcomes.
Future studies, particularly prospective
cohorts, are needed to clarify
directionality and examine determinants
of UPF intake among adolescents with
mental health symptoms, to better inform
future prevention and research priorities.
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