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a b s t r a c t 

Mental illnesses are prevalent among children and adolescents worldwide and may be associated 
with food consumption. This protocol aims to evaluate the association between food consumption 
and mental health in children and adolescents through a systematic review and meta-analysis. The 
electronic search will include keywords related to childhood, adolescence, mental health issues 
(e.g., anxiety, stress, depression), and food consumption (e.g., in natura or minimally processed 
foods and ultra-processed foods ultra-processed foods), verified using MeSH terms. The system- 
atic review will follow the PRISMA-2020 guidelines, employing the PECOS strategy, and will 
include quantitative observational and mixed-methods studies. A search will be conducted in the 
following databases: Scopus, CINAHL, SPORTDiscus, LILACS, Web of Science, APA-PsycArticles, 
PubMed/Medline, and EMBASE. Identifying the association between mental health and food con- 
sumption will contribute to the development of preventive and intervention strategies aimed at 
improving the health and well-being of children and adolescents. The analysis of the data will pro- 
vide results on how psychological factors are linked to the consumption of various food groups, 
implying the updating of public policies. These guidelines can assist managers and researchers in 
creating effective interventions to promote mental health and healthy eating behaviors, ultimately 
leading to long-term positive impacts on public health. 
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Specifications table 

This table provides general information on your protocol. 

Subject area: Psychology 
More specific subject area: Anxiety, Depression and Stress 
Name of your protocol: Food Consumption and Mental Health in Children and Adolescents: A Systematic Review Protocol 
Reagents/tools: None 
Experimental design: This study will evaluate the association between food consumption and mental health (anxiety, depression, stress) in 

children and adolescents through a systematic review and meta-analysis. The search will be carried out in eight databases, 
using the PECOS strategy and MeSH terms. Quantitative observational and mixed methods studies will be included. The 
analysis will follow the PRISMA 2020 guidelines, focusing on how mental health variables can be associated with food 
consumption characteristics, with an emphasis on markers of healthy and unhealthy eating, based on the concepts of the 
NOVA classification. This approach aims to avoid overlap with existing reviews and ensure an original research question, 
contributing to the development of preventive interventions. 

Trial registration: CRD42024581964 
Ethics: Ethical approval is unnecessary because this study analyses previously published articles (i.e., secondary data). The results 

will be published in a peer-reviewed journal. 
Value of the Protocol: 1. This protocol serves as a basis for identifying the relationship between food consumption and the mental health of 

children and adolescents, enabling the development of targeted interventions that promote both healthy eating and mental 
well-being. 
2. By systematically analyzing existing research, the protocol contributes to the formulation of comprehensive public 
policies that address the challenges and associations between poor diet and mental health problems in younger 
populations. 
3. The protocol provides a clear and structured plan for conducting the systematic review, ensuring that the study follows 
standardized methods and reduces bias, increasing the reliability of the results . 

Background 

Mental health encompasses mental, emotional, social, and behavioral factors [ 1 ]. Anxiety, depression [ 2 ], and stress are the key
components of this state [ 3 ]. Emerging evidence suggests a bidirectional relationship between mental health and eating habits, where
psychological states influence food choices, and eating habits, in turn, affect psychological well-being [ 4 ]. Therefore, understanding 
this relationship is important to develop effective nutritional interventions that address mental health issues, especially in children 
and adolescents [ 5 ]. 

Food consumption patterns are closely tied to the frequency of intake of various food groups [ 6 ], including the groups of the
NOVA classification. In this classification, foods are categorized into four main groups based on their level of processing: 1) in natura

or minimally processed foods, 2) processed culinary ingredients, 3) processed foods, and 4) ultra-processed foods [ 7 , 8 ]. Alarmingly,
ultra-processed foods are increasingly consumed by the younger population [ 9 ]. This category is an indicator of poor diet quality is
positively associated with several health problems, including obesity and cardiovascular diseases [ 10 ]. 

A healthy diet, which emphasizes the consumption of healthier food groups [ 11 ], is essential for the development [ 12 ] and health
of children and adolescents [ 13–15 ]. The evidence suggests that the eating habits established during childhood [ 16 ] can influence
physical and mental health [ 17 ] and are important determinants of health [ 18 ]. Individuals who adhere to healthier food consumption
patterns often report better health outcomes [ 19 ]. However, these habits are not shaped solely by individual choices; rather, they are
strongly influenced by a complex interplay of biological, psychological [ 20 ], social, environmental [ 21 ], and familial factors [ 22–25 ],
making it important to understand how specific factors — such as mental health — are linked with food consumption. 

Indeed, current evidence has linked poor mental health, including stress [ 26 ], depressive symptoms [ 27 ], and anxiety, with poor
diet quality [ 28 ], which is often characterized by high consumption of sugary foods and drinks [ 29 ]. These associations suggest that
mental health influences food consumption, leading to long-term health problems, including obesity and other diet-related diseases 
[ 30 ]. However, despite these observed associations, the specific relationships between food consumption particularly the groups 
defined by the NOVA classification, and mental health outcomes are not fully understood [ 31 , 32 ]. 

Description of protocol 

Although several studies have already explored the relationship between mental health and food consumption in children [ 33 , 34 ]
and adolescents [ 35–42 ], a comprehensive synthesis of these findings through a systematic review with meta-analysis, specifically 
relating mental health with NOVA classification, is lacking [ 43–45 ] Therefore, to fill this gap, this protocol aims to evaluate [ 46 ] the
associations between food consumption according to NOVA classification and mental health, in children and adolescents through a 
systematic review. 

Method 

Protocol and registration 

This systematic review protocol complies with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses for Pro- 
tocols 2015 (PRISMA-P 2015), which ensures transparent reporting of the review process; a checklist that assists in the writing
2
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Table 1 

Search strategy. 

Search Terms used 

#1 (childhoods OR childhood OR child OR children OR adolescence OR adolescent OR adolescents OR teen OR teens OR teenager OR teenagers OR 
kid OR kids OR preteens OR preteen OR toddler OR toddlers OR minors OR minor OR youth OR youths OR juvenile OR schoolchild OR 
schoolchildren OR young OR “young people ” OR student OR students) 

#2 (anxiety OR stress OR depression OR “mental health ” OR “psychological well-being ” OR “mental well-being ” OR “mental illnesses ” OR 
“psychological problem ” OR “psychological problems ” OR “psychological health ” OR “mental illness ” OR “excessive worries ” OR “excessive 
worry ” OR “depressive symptoms ” OR “depressive symptom ” OR “depressive disorder ” OR “depressed mood ” OR “mood disorder ”) 

#3 ( “eating habits ” OR “eating habit ” OR “eating behaviors ” OR “eating behavior ” OR “eating behaviours ” OR “eating behaviour ” OR “eating 
patterns ” OR “eating pattern ” OR “food frequency ” OR “food group ” OR “food groups ” OR “food intakes ” OR “food intake ” OR “dietary habit ”
OR “dietary habits ” OR “food choice ” OR “food choices ” OR “food habit ” OR “food habits ” OR “food consumptions ” OR “food consumption ” OR 
“dietary patterns ” OR “dietary pattern ” OR “dietary choice ” OR “dietary choices ” OR “dietary lifestyle ” OR “dietary behaviors ” OR “dietary 
behavior ” OR “dietary behaviour ” OR “dietary behaviours ” OR “convenience food ” OR “fast food ” OR “highly-processed ” OR “industrialized 
foods ” OR “junk food ” OR NOVA OR “nova classification ” OR “NOVA food classification ” OR “NOVA system ” OR “prepared foods ” OR 
“processed foods ” OR “ready-to-consume ” OR “ready-to-eat ” OR “ultra processed ” OR “ultra processed foods ” OR “ultra-processed foods ” OR 
“ultra-processed products ” OR UPF) 

#4 ( “case series ” OR “case-control ” OR cohort OR “correlational study ” OR “cross-national ” OR “cross-sectional ” OR “demographic study ” OR 
“descriptive study ” OR “epidemiological follow-up ” OR “epidemiological study ” OR “follow-up study ” OR “incidence follow-up ” OR “incidence 
study ” OR “interview-based follow-up ” OR “interview-based study ” OR “longitudinal follow-up ” OR “longitudinal observational ” OR 
“longitudinal study ” OR “nationally-representative ” OR “observational analysis ” OR “observational data ” OR “observational follow-up ” OR 
“observational pilot ” OR “observational study ” OR “observational survey ” OR “population-based ” OR “prevalence study ” OR “prospective 
follow-up ” OR “prospective observational ” OR “prospective study ” OR “questionnaire-based follow-up ” OR “questionnaire-based study ” OR 
“registry-based follow-up ” OR “registry-based study ” OR “retrospective follow-up ” OR “retrospective observational ” OR “retrospective study ”
OR survey OR “time-series study ”) 

#5 #1 AND #2 AND #3 AND #4 

 

 

 

 

 

 

 

 

 

 

 

 

 

of systematic review protocols [ 33 ]. Furthermore, this protocol is registered on the PROSPERO (International Register of Prospec-
tive Systematic Reviews) platform (registration number: CRD42024581964) to ensure transparency. Any adjustments made to the 
methodology during the study will be documented in PROSPERO, as well as in the final manuscript [ 34 ]. The review will be reported
according to the guidelines provided by the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) [ 35 ] 

Search strategy and databases 

The PECOS (Population, Exposure, Comparison, Outcome, Study design) strategy was used to define the following research ques- 
tion: “How is food consumption associated with mental health in children and adolescents? ” In this sense, population (P) refers to
children and adolescents; exposure (E) refers to higher consumption of a specific food category; the comparator (C) represents lower
consumption of the same food category; the result (O) refers to mental health, including anxiety, depression, and stress; and study
design (S) with delimitation in observational studies. To avoid overlap with existing reviews and ensure an original research question,
we will direct our search to studies that investigate how mental health variables can be associated with the characteristics of food
consumption, focusing on healthy and unhealthy eating markers, on the basis of concepts from the NOVA classification [ 8 ]. The
search strategy was based on the PECOS strategy, and Medical Subject Heading (MeSH) terms were used ( Table 1 ). 

The Boolean operator “OR ” was used to group synonymous terms, organizing them into structured blocks, which will be connected
by the Boolean operator “AND ” during the searches ( Table 1 ). The search strategy was adjusted to meet the specific requirements
of each database. This included using quotation marks, besides singular and multiple terms to ensure result comprehensiveness. 
Database searches will be conducted using the title, abstract, and keyword fields. Specific adjustments can be made for each database
to maximize the inclusion of relevant studies for analysis. 

The search strategy will be applied to the following multidisciplinary databases: Cumulative Index to Nursing and Allied Health
Literature (CINAHL), Latin American and Caribbean Health Sciences Literature (LILACS), PubMed - Medical Literature Analysis 
and Retrieval System Online (Medline), Scopus, Web of Science, SPORTDiscus, Excerpta Medica Database (Embase), and American 
Psychological Association - Articles (APA- PsycArticles). The search strategy and databases were chosen to identify the most studies 
on the topic. The searches will be conducted between January and February 2025; and they will be conducted without language or
publication period restrictions, as recommended by the guidelines of the main systematic review organizations, such as the Cochrane 
and Campbell Collaboration [ 36–38 ]. 

Eligibility criteria 

This systematic review will include quantitative and mixed-method studies if they comply with the established eligibility criteria. 
Inclusion criteria: 

• Original published and peer-reviewed studies. 
• Studies that evaluate how mental health variables are associated with food consumption characteristics, focusing on markers of 

healthy and unhealthy eating, based on the NOVA classification. 
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• Studies that include children and adolescents aged 6–19 years, considering middle childhood [ 39 ] and the final age of adolescence
[ 40 ]. 

• Quantitative or mixed studies: observational. 

Exclusion criteria: 

• Duplicate articles [ 41 ]. 
• Studies with a mixed methodological approach in which it was not possible to separate the quantitative data analyzed. 
• Studies not available in full in the databases searched and those that could not be accessed even after two attempts to contact the

authors. 
• Articles written in restricted languages that cannot be translated properly [ 42 ]. This criterion will only be applied if transla-

tion possibilities are unsuccessful after i) seeking support from our international collaboration network, ii) employing artificial 
intelligence tools, and iii) contracting specialized companies for the necessary translations [ 43 ]. 

• Studies that simultaneously involve another population unless data are reported separately or can be calculated from the results 
provided. 

• Studies including children and adolescents with mental disabilities or chronic illnesses in sampling. 
• Studies focusing on dietary restriction for weight loss purposes. 
• Studies on assessments and associations conducted exclusively in specific populations, such as rural, hospitalized, indigenous, 

refugee, and isolated groups. 
• Studies that were previously retracted [ 44 ]. 

In addition, we will check the included studies for retraction using the Scite tool ( https://scite.ai/home ) [ 45 ]. If retracted records
are identified, the article will be excluded from the study. 

Screening process 

After the searches, the identified metadata will be imported into the Rayyan software, which assists the screening process [ 46 ].
This first stage involves two independent reviewers (R1 and R2) reading titles and abstracts for selection based on eligibility criteria,
besides removing duplicates, as illustrated in Fig. 1 . The entire procedure is performed simultaneously and blindly. After the removal
of the blinding, possible disagreements are resolved by a senior reviewer (MN). Articles meeting the inclusion criteria will be included
in the systematic review. Cohen’s kappa and percentage agreement coefficients will subsequently be calculated to assess inter-rater 
reliability and agreement, respectively [ 47–49 ]. 

Data extraction 

After screening, two independent reviewers (R1 and R2) will extract, evaluate, and synthesize the quantitative data. Throughout 
this process, only articles that met the eligibility criteria will be included. Any discrepancies will be resolved by a third senior reviewer
(R3 or R4). To extract the data (File 2 in the Supplementary Material), a standardized spreadsheet will be used to summarize and
explain the characteristics and findings of the included studies. 

Information will be extracted from the included studies, such as publication details (objective, authors, and year), context in
which the study was conducted (country and population involved in the study), methodological design (study design, instrument 
used, sample size, and test used), variables studied, the outcomes identified through statistical analyses, and classification of the 
food under study, according to NOVA. Subsequently, the data can be classified into categories, grouped or simplified for better
interpretation and presented through figures, diagrams or other graphic elements. 

Bias risk assessment 

The Downs and Black scale, which consists of 27 items, will be used to assess the risk of bias in quantitative studies [ 50 ]. A higher
the final score indicates higher study quality and the lower a risk of bias. Each study’s score will be calculated as a percentage of
the total score [ 43 , 51 ]. Scores above 70 % will be considered “low risk of bias ”, while scores below 70 % will be “high risk of bias ”
[ 50 , 57 , 65 ]. 

As some items of this checklist are not applicable to observational study designs, a shorter version adapted from a previous
study was used for the cross-sectional (0–12 points) and longitudinal (0–16 points) designs [ 51 ]. Therefore, a subset of 16 questions
(corresponding to Questions 1–3, 5–7, 9–12, 17, 18, 20, 21, 25, and 26) was used [ 52 ]. Two independent reviewers (R1 and R2)
evaluate methodological quality and bias risk. Any disagreements in the evaluation are resolved by a third senior reviewer (MN). 

Data analysis 

The effect size will be calculated and reported with 95 % confidence intervals, using a random effects model [ 53 ]. For sensitivity
analysis, we will remove one study at a time to determine if any study could significantly modify the effect size [ 54 ]. Additionally,
we will remove all studies classified as “high risk of bias ” and run the analysis again to see if lower quality studies could influence
the effect size. 
4
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Fig. 1. PRISMA 2020 flowchart model for identifying, screening, and including studies in the review. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Statistical heterogeneity will be quantified by estimating I2 [ 39 , 40 ], which expresses the proportion of heterogeneity [ 55 ]. The
proportion can be classified as 0–25 % for “low, ” 25–50 % for “moderate ” or > 50 % for “high ” heterogeneity. Additionally, we will
use Cochran’s Q test, with a value of p < 0.05 considered statistically significant for heterogeneity [ 56 ]. For the precision analysis,
we will calculate the power of each meta-analysis. 

Publication bias 

To assess the potential for publication bias, we will first construct a funnel plot [ 57 ] and a scatterplot that relate effect sizes to
studies’ standard errors. First, the symmetry of the funnel chart will be visually examined. As this method is subjective, trim-and-fill
analysis will also be used [ 58 ], along with the Egger regression test [ 59 ]. 

Assessment of evidence certainty 

We will assess the certainty of the evidence for each meta-analyzed outcome using the Grading of Recommendations, Assessment, 
Development, and Evaluations (GRADE) recommendations [ 60 ]. The certainty of the evidence will be classified as “high ”, “moderate ”,
“low ” or “very low ”. Observational studies start with a low certainty of evidence but can be increased or decreased according to their
suitability. Furthermore, we will consider the proportion of studies classified as high risk of bias (minus 1 level if 50–75 % are “low
risk of bias; and minus 2 if < 50 %), consistency (minus 1 level for “moderate heterogeneity ”; and minus 2 for “high heterogeneity ”),
precision (minus 1 level if power is 80–90 %; and minus 2 if < 80 %), generalizability of results (minus 1 level if generalizing to
different populations) and publication bias (minus 1 level if p ≤ 0.05 in Egger’s test) [ 61 , 62 ]. The GRADEpro GDT software will be
used to create the tables ( https://www.gradepro.org/ ). 

Reviewer training 

To code the articles, an eligibility assessment will initially be conducted on 50 titles and abstracts, with reviewers being trained
in the use of inclusion and exclusion criteria [ 63–65 ] using the Rayyan® software. Furthermore, the reviewers will undergo training
on how to apply the instruments to assess the methodological quality and risk of bias. 
5
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Conclusions 

This systematic review will be crucial for understanding the complex relationship between food consumption and mental health 
in children and adolescents. By consolidating data from multiple studies, we aim to provide robust evidence that will guide practical
actions and public policies aimed at promoting the comprehensive health of this population. The review may identify significant gaps,
such as the lack of research meeting eligibility criteria, which could encourage further investigations into the topic. Additionally,
the heterogeneity of studies and contextual variables may hinder direct comparisons and introduce biases, underscoring the need for
future research to address these issues and achieve a more comprehensive understanding of the subject. 

Protocol validation 

This systematic review protocol aims to measure the association between food consumption and the mental health of children 
and adolescents, a topic that is complex and multifaceted and is influenced by various psychological, physical, family, and social
factors. A comprehensive understanding of the intricate relationship between mental health and dietary habits is crucial for inform-
ing the development of effective interventions aimed at promoting healthy eating practices. Such interventions must also incorporate 
considerations of mental health issues at both individual and population levels. Furthermore, the implementation of integrated strate- 
gies and the establishment of consistent public policies are vital for addressing contemporary nutritional challenges in a sustained
and systematic manner [ 66 , 67 ]. This approach should encompass various stakeholders, including children, adolescents, parents or
guardians, and educational institutions. 

The significance of this topic cannot be overstated, as the health and well-being of children and adolescents are profoundly in-
fluenced by their growth and developmental trajectories [ 68 ]. According to the World Health Organization (WHO), mental health
disorders impact a substantial proportion of individuals within this demographic, rendering them the leading cause of health-related 
disability globally [ 69 ]. During childhood and adolescence, individuals undergo critical periods of rapid physical and psychological 
development, which necessitate adequate nutritional intake. This underscores the imperative to thoroughly investigate the relation- 
ship between mental health and dietary behaviors, as understanding this connection is essential for fostering healthier lifestyles and
improving overall well-being in younger populations [ 70 ]. 

Limitations 

This protocol has several strengths that are worth highlighting. The search was performed using eight databases, without time
or language restrictions. In addition to a broad search for various terms related to children, adolescents, mental health, and food
consumption, we aimed to better identify and cover studies on the subject and subsequently analyze the association between the
various variables studied. Additionally, we will assess the risk of bias in each study and the certainty of the evidence for each meta-
analysis. The data will be extracted by two independently trained reviewers. The use of rigorous methods will ensures that conclusions
are based on robust evidence. Finally, the study focuses on the population of children and adolescents, which has often been neglected
[ 71 ]. 

The systematic review based on this protocol has some limitations. If none of the studies meet the eligibility criteria, the review
will be reported as empty. However, this will still be useful, as it may motivate future studies. The heterogeneity of the included
studies may make it difficult to directly compare the results. Different methods of assessing mental health and eating habits as well
as contextual variables such as geographical location and socioeconomic status can lead to biases. Finally, studies with quantitative
data may be underrepresented, limiting the full understanding of individual experiences. 
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