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Abstract

Background Mental disorders, particularly anxiety and mood disorders, significantly impair individuals'ability to per-
form daily activities, potentially leading to sedentary behavior and increasing the risk of non-communicable diseases
such as diabetes, cancer, and obesity. Physical activity plays a crucial role in supporting mental health, and team
sports represent a promising intervention strategy. Therefore, the aim of this systematic review is to evaluate

the impact of team sports practice on anxiety and mood disorders. Furthermore, it will analyze how different modali-
ties of team sports contribute to mental health improvements and identify gaps in the current literature to guide
future research directions.

Methods This systematic review will be reported in accordance with the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses Protocols (PRISMA-P) guidelines and is registered in PROSPERO (CRD420251121611).

A comprehensive search will be carried out across four electronic databases (PubMed, Embase, Web of Science,

and Scopus) with no restrictions on language or publication date. Two independent reviewers will screen titles

and abstracts using predefined eligibility criteria and extract data with standardized tables. A third independent
reviewer will resolve any disagreements. Extracted data will include publication title, authors, year, assessment tools
for anxiety and mood disorders, type of intervention, and primary outcomes related to the effects of team sports

on these disorders. Risk of bias will be assessed using the Cochrane Risk of Bias tool (RoB 2.0). Data will be synthesized
using a random-effects meta-analysis (DerSimonian-Laird) when at least two sufficiently homogeneous studies report
the same outcome. Continuous outcomes will be pooled as mean differences (same scale) or standardized mean
differences (different instruments). Statistical heterogeneity will be assessed using Cochran’s Q and the |2 statistic.

If heterogeneity is high (12> 75%) or if pooling is not feasible, findings will be summarized narratively, with planned
subgroup and sensitivity analyses. The certainty of evidence will be assessed using GRADE.
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approach to improve psychological well-being.

Discussion This systematic review is expected to provide comprehensive evidence on the potential effects of team
sports participation on anxiety and mood disorders. By synthesizing findings from randomized controlled trial,

the review aims to clarify the extent to which engaging in team sports may contribute to mental health promotion
and symptom reduction. The results may inform clinical practice, guide the design of community-based interventions,
and support policymakers in developing evidence-based strategies that use team sports as a non-pharmacological

Trial registrations Systematic review registration: PROSPERO CRD420251121611.
Keywords Mental health, Sports participation, Team sports, Physical activity

Background

It is well established that insufficient physical activ-
ity increases the risk of developing non-communicable
diseases such as diabetes, cancer, and obesity [1, 2].
According to the World Health Organization (WHO),
adults should engage in at least 150 min of moderate-
intensity or 75 min of vigorous-intensity physical activ-
ity per week [3]. In 2010, approximately 26.4% of the
global population was classified as physically inactive;
by 2022, this figure had risen to 31.3%, representing
nearly 1.8 billion people, and if current trends persist,
projections indicate that by 2030, 34.7% of the global
population will be insufficiently active [4]. This grow-
ing prevalence of physical inactivity is expected to place
an additional burden on healthcare systems world-
wide, leading to an increased incidence of preventable
chronic diseases, higher healthcare costs, and further
declines in mental health, quality of life, and overall
well-being, reinforcing the urgency of implementing
effective public health strategies to promote physical
activity.

Concomitant with this rise in sedentary behavior, a
parallel increase in mental health disorders is anticipated
[5]. Anxiety and mood disorders are particularly associ-
ated with sedentary lifestyles [6]. While anxiety is a uni-
versal human emotion, it becomes pathological when
individuals are unable to effectively manage daily stress-
ors [7]. Mood disorders, often comorbid with anxiety [8],
are characterized by persistent emotional dysregulation
and maladaptive behavioral changes [9, 10].

Mental disorders represent a major global public
health challenge. As early as 1985, reports indicated that
approximately 30% of the workforce exhibited symptoms
of mild cognitive dysfunction, with an additional 5-10%
presenting with more severe psychiatric conditions [3].
Individuals with mental illness have a reduced life expec-
tancy, estimated to be 10—15 years shorter than the gen-
eral population, primarily due to lifestyle-related factors
such as physical inactivity [11]. In this context, physical
activity has consistently been shown to improve quality
of life and well-being, with beneficial effects on mental
health [12].

The mental health benefits of physical activity are
attributed to several physiological and biochemical
mechanisms, including increased serotonin production
[13] endorphin release, regulation of the hypothalamic—
pituitary—adrenal (HPA) axis, and reduced cortisol lev-
els [14, 15]. Consequently, regular physical activity and
sports participation are recognized as effective non-phar-
macological strategies for managing anxiety and mood
disorders, providing combined physical, social, and psy-
chological benefits [16]. Recent evidence reinforces these
benefits, highlighting improvements in mood [17] and
reductions in stress, anxiety, and depression [18]. Moreo-
ver, the psychological effects of exercise have been shown
to be comparable to those of pharmacological interven-
tions, with fewer side effects and additional health ben-
efits [19-22].

Sports participation, regardless of cultural or socio-
economic differences [23], has emerged as a viable
intervention strategy for promoting mental health [24].
Engagement in sports provides physical, cognitive, emo-
tional, and social benefits [25]. Over the past decade,
sports have been increasingly employed in health pro-
motion initiatives, gaining recognition from government
agencies, policymakers, and researchers as a cost-effec-
tive and scalable strategy for improving population health
[26, 27]. This stems from the potential of sports to effec-
tively and economically address various individual and
collective health issues, spanning physical, psychological,
and social domains [28-30].

Sports offer a unique avenue for engaging diverse pop-
ulations, including marginalized or hard-to-reach groups
[31, 32]. Evidence consistently supports the positive rela-
tionship between sports participation and mental health,
including the prevention of depression and the enhance-
ment of mood [33]. Sports participation has also been
shown to positively influence brain metabolism, increase
cerebral blood flow, improve oxygen and nutrient deliv-
ery, modulate behavior, and enhance cognitive function-
ing [34].

Within this context, team sports represent a par-
ticularly promising modality. In addition to the physi-
ological benefits of exercise, team sports foster social
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connectedness, belonging, and interpersonal interaction,
which can significantly contribute to improvements in
mental health and quality of life [35]. Growing evidence
suggests that team sports may be more effective than
individual sports in promoting psychological well-being
[36—38], with lower self-reported rates of depression,
anxiety, and emotional distress [39]. Supporting this,
Harrison et al. [40] reported that participation in team
sports was associated with reduced emotional suffer-
ing, fewer suicidal ideations, and lower rates of suicide
attempts compared with non-athletes engaged in other
extracurricular activities such as music or choir.

Given the potential of team sports to enhance mental
health, this systematic review will synthesize evidence
from randomized controlled trials to evaluate the influ-
ence of team sports on anxiety and mood disorders. In
addition, it will examine how team sports contribute to
the promotion of mental health in adults (>18 years).
We hypothesize that participation in team sports reduces
anxiety symptoms and negative mood states while
increasing positive mood outcomes.

Methods and registration

This systematic review will be reported in accord-
ance with the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses Protocols
(PRISMA-P) guidelines [41] (see Additional file 1). The
protocol has been prospectively registered in PROSPERO
(CRD420251121611).

Eligibility criteria
Eligibility criteria were defined a prior using the PICOS
framework:

« Population (P): Adults (>18 years), physically able to
participate in sports, without medical conditions that
prevent participation.

« Intervention (I): Regular participation in team sports
(recreational or competitive).

Table 1 Search strategy for PubMed
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+ Comparator (C): No structured physical activity or
non-team sport modalities.

+ Outcomes (O):
o Primary: anxiety symptoms and mood indicators
assessed using validated instruments (e.g., POMS).
o Secondary: subjective well-being, quality of life,
and social support indicators.

+ Study design (S): Randomized controlled trials (par-
allel or crossover), with no restriction on language or
publication date.

Studies will be excluded if they are non-randomized,
focus on specific clinical population, do not directly asses
anxiety and/or mood outcomes, do not clearly character-
ize the team-sport intervention, are duplicate publica-
tion, or provide insufficient data for extraction. Where
data permit, subgroup analyses will be conducted by age
group (e.g., 18-59 vs. >60 years), and by key intervention
characteristics (e.g., type of team sport, recreational vs.
competitive setting, frequency, duration, and intensity).

Information sources and search strategy

The literature search will be performed with no restric-
tion on publication date. Although only randomized con-
trolled trials will be include, reference lists of relevant
systematic reviews will be screened to identify addi-
tional eligible studies [42]. All databases will be searched
from inception until the final search date (planned for
December 2025). The date of each search, specific search
strategies, and the number of retrieved records will be
documented in a structured Excel spreadsheet.

An initial exploratory search was conducted in Pub-
Med using keywords listed in Table 1. The final search
strategy will be refined and conducted after publication
of this protocol. Keywords and indexing terms from rel-
evant titles and abstracts were used to build a compre-
hensive strategy for PubMed, Embase, Web of Science,
and Scopus. Search terms will be adapted to the indexing
systems of each database.

Search Query Records retrieved
#1 “sport*"[tiab] OR “team sport*'[tiab] OR “sport team”[tiab] OR “‘game team’[tiab] OR “team game*"[tiab] 124,304

#2 “e-sport*"[tiab] OR “electronic game*” [tiab] OR “virtual reality game” [tiab] OR “electronic sport” [tiab] 632

#3 "adult*"[tiab] OR "elderly"[tiab] 2,040,597

#4 "teenager"[tiab] OR "teen" [tiab] OR "adolescent"[tiab] 396,569

#5 anxiety"[tiab] OR “mood discorder” [tiab] “mental health” [tiab] OR “depression’[tiab] OR “mood*” [tiab] 893,509

#6 "humans”[Filter] 22,753,170

#7 #1 NOT #2 AND #3 NOT #4 AND #5 AND #6 520

Search conducted on june 06, 2025, with no language limits
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The search strategy will be developed and refined by
members of the review team with experience in con-
ducting systematic reviews (AF, MN, CL, and BK), with-
out input from an information specialist or librarian. An
initial exploratory search in PubMed was undertaken to
inform the final strategy by identifying additional syno-
nyms and relevant indexing terms from titles/abstracts of
pertinent records and by estimating the expected volume
of retrieved studies. These terms will be incorporated to
refine the database-specific search strings prior to the
final searches, which will be fully reported in the main
manuscript and/or supplementary material.

Selection of sources of evidence

Duplicates will be removed using Rayyan (Qatar Com-
puting Research Institute) [43]. As a calibration exer-
cise, the two reviewers (AR and MR) will independently
screen a sample of records (e.g., 60 titles/abstracts) to
ensure a consistent interpretation of eligibility criteria
and to refine decision rules before the main screening
phase [44, 45]. Discrepancies will be discussed within
the team, and the eligibility criteria and screening guid-
ance will be clarified where needed. Agreement during
this calibration step (e.g., Cohen’s Kappa) may be calcu-
lated to document consistency. All records will then be
screened independently by both reviewers at the title/
abstract stage, and reports deemed potentially eligible
will undergo full-text retrieval and independent full-text
assessment by the same reviewers. Reasons for exclusion
at the full-text stage will be documented. Disagreements
at any stage will be resolved through discussion or, when
necessary, by a third reviewer (GC). The final manu-
script will illustrate the study selection process using the
PRISMA 2020 flow diagram [46].

Data extraction

Process and quality control

Two reviewers (AR and MR) will independently extract
data using a standardized extraction form. The form
will be tested on a small sample of included studies and
refined, if necessary, before full data extraction. Any
amendments will be documented. Disagreements will be
resolved by consensus or by a third reviewer (GC).

Data items

Extracted data will include study identification (author,
year, country, clinical trial registry), population char-
acteristics (age, sex), detailed description of the team
sports intervention (type of team sport, frequency, dura-
tion, intensity), control group characteristics, instru-
ments used to assess anxiety and mood, and secondary
outcomes related to well-being, quality of life, and social
support. All predefined primary and secondary outcomes
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and the corresponding statistical estimates (means,
standard deviations, effect sizes, confidence intervals,
and p values) will be recorded. Missing or graphical data.
When relevant data are not available in the text or tables,
the corresponding authors will be contacted. If outcomes
are reported only graphically, values will be extracted
using WebPlotDigitizer. Extracted values, software ver-
sion, and calibration parameters will be documented to
ensure transparency and reproducibility. These meth-
odological procedures are aligned with previous system-
atic reviews [47-50], ensuring duplicate data extraction,
structured documentation, and methodological rigor.

Risk of bias assessment

Risk of bias will be assessed using the Cochrane Risk of
Bias 2.0 (RoB 2.0) tool [51], considering both primary
outcomes (anxiety and mood indicators) and second-
ary outcomes (subjective well-being, quality of life, and
social support). Two independent reviewers will evalu-
ate five domains: randomization process, deviations from
intended interventions, missing outcome data, outcome
measurement, and selective reporting. A pilot assess-
ment of 5-10 studies will be conducted to calibrate judg-
ments. Discrepancies will be resolved by consensus or by
a third reviewer. Results will be presented descriptively
and summarized in tables.

Data synthesis

When at least two sufficiently comparable studies report
the same outcome, a meta-analysis will be conducted
using a random-effects model (DerSimonian-Laird). If
only two studies are available for a given outcome, pooled
estimates will be interpreted cautiously. For continuous
measures of anxiety and mood, mean differences will be
calculated on the original scales, and standardized mean
differences (SMD) will be applied when different instru-
ments are used. For dichotomous outcomes (e.g., anxiety
categorized using validated cut-off scores), pooled effects
will be calculated as risk ratios.

(RR) or odds ratios (OR) with 95% confidence intervals,
using a consistent effect measure within each meta-anal-
ysis. When both continuous and dichotomous versions of
the same construct are reported, continuous outcomes
will be prioritized, and dichotomous outcomes will be
synthesized separately.

Heterogeneity will be assessed with Cochran’s Q test
and the I? statistic. If high heterogeneity (I*>75%) or
insufficient studies are detected, a narrative synthesis
will be provided, grouping results by population char-
acteristics (age group, where data permit; e.g., 18-59
vs.>60 years), sport modality, intervention frequency,
and duration. Pre-specified subgroup analyses will com-
pare different types of team sports (e.g., contact vs.
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non-contact) and participant profiles (recreational vs.
competitive). Sensitivity analyses excluding studies with
high risk of bias will test robustness. Subgroup and sen-
sitivity analyses will be planned primarily for the primary
outcomes. Secondary outcomes will be explored nar-
ratively and, where meta-analysis is feasible, additional
subgroup/sensitivity analyses will only be undertaken
if sufficient data are available and the rationale is clearly
justified. An exploratory meta-regression will be consid-
ered if at least ten comparable studies are available [52].
Cross-over trials will be handled using methods that
account for within-participant correlation. We will pref-
erentially extract paired (within-participant) effect esti-
mates and corresponding measures of uncertainty from
analyses appropriate to the cross-over design (e.g., paired
comparisons or models accounting for period effects).
If paired results cannot be obtained or derived, we will
use first-period data only (treating it as a parallel-group
comparison) to avoid unit-of-analysis error and poten-
tial carry-over effects. Where feasible, we will explore
the impact of these decisions in sensitivity analyses
(e.g., excluding cross-over trials; first-period-only versus
paired analyses when available). When at least 10 stud-
ies are included in a meta-analysis, potential publication
bias will be explored using funnel plots and visual assess-
ment of asymmetry. Where appropriate, statistical tests
for asymmetry (e.g., Egger’s test) will be considered.

Certainty of evidence

The overall certainty of evidence for the primary out-
comes (anxiety symptoms and mood indicators) will be
evaluated using the GRADE (Grading of Recommen-
dations Assessment, Development, and Evaluation)
approach [51]. Five domains will be considered: risk of
bias, inconsistency, indirectness, imprecision, and publi-
cation bias [52]. Two reviewers will independently apply
the GRADE criteria, with disagreements resolved by con-
sensus or by a third reviewer (GC, if required). A Sum-
mary of Findings (SoF) table will present the GRADE
ratings and the main results for each primary outcome.

Discussion

This protocol outlines a rigorous and transparent meth-
odology for conducting a systematic review on the
effects of team sports on the mental health of adults
and older adults, focusing on anxiety and mood disor-
ders. By prioritizing outcomes assessed with validated
psychometric instruments and restricting inclusion to
randomized controlled trials, this review seeks to maxi-
mize comparability and the validity of conclusions. The
synthesis is expected to consolidate evidence on the
effectiveness of team sports as a non-pharmacological
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strategy for mental health promotion, providing guid-
ance for clinical practice and public health policy.

Nevertheless, some methodological limitations
must be acknowledged. To minimize languega bias,
no restrictions on language will be applied. Variations
in modality, intensity, duration, and context of team
sports interventions may introduce heterogeneity,
potentially limiting the feasibility of meta-analyses. To
address these challenges, subgroup analyses, sensitiv-
ity analyses, and exploratory meta-regressions will be
conducted, alongside careful risk-of-bias and GRADE
assessments.

The findings of this review may inform healthcare pro-
fessionals, physical education practitioners, and sports
managers on the safe and effective incorporation of team
sports into programs aimed at improving mental health,
while also encouraging high-quality future research. As
this review is based exclusively on previously published
studies, ethical approval is not required. Ultimately, this
review intends to address existing methodological gaps
and foster collaboration and transparency in the scien-
tific production on the relationship between team sports
and mental health.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/513643-026-03073-5.
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