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Abstract

To re-examine the impact of athletes’ stress on burnout by extending the
previous meta-analytic review conducted by Lin et al. (2022) and by
investigating the additional moderators, including athletes’ age, gender,
sports experience, training load, athletic level, and region, within the
stress-burnout relationship. Studies published between 2001 and April
2025 from five online academic databases were collected following
PRISMA guidelines (Page et al., 2021) and evaluated using the 14
evaluation questions (Kmet et al., 2004). Fifty-nine eligible studies with
15,370 athletes were identified. The meta-analysis employing a random-
effects model indicated a medium-to-large association between stress
and burnout (r = 0.478, p < .05). Furthermore, athletes’ stress-burnout
relationship showed different patterns according to age, sports
experience, training load, athletic level, and region. The athletes’ stress-
burnout association was confirmed, with variations across demographic,
sport-specific, and cultural-regional factors. These findings highlight the
need for tailored prevention programmes that integrate psychological
strategies, coaching practices, and recovery monitoring to mitigate
training-induced burnout across different developmental stages and
cultural contexts.
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Introduction

The pursuit of sporting excellence requires
substantial physical, psychological, and
emotional investment, yet this commitment
often leads to burnout. Defined as
emotional and physical exhaustion, reduced
accomplishment, and sport devaluation
(Raedeke & Smith, 2001), burnout typically
emerges when prolonged stress from
training demands, performance pressure,
identity issues, and lack of control is not
offset by adequate recovery. Athlete
burnout is increasingly recognised as a
serious issue with consequences extending
beyond temporary fatigue or
disengagement. It has been linked to
declines in mental and physical health,
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including  heightened symptoms of
depression, anxiety, and sleep disturbances,
as well as reduced life satisfaction and well-
being (Glandorf et al., 2024; Glandorfet al.,
2025). These outcomes can accumulate
over time, hindering recovery, impairing
performance, and undermining long-term
development. Burnout also threatens
athletes’ career sustainability, being
associated with diminished motivation,
training withdrawal, and higher dropout
rates (Cresswell & Eklund, 2005; Isoard-
Gautheur et al., 2016). The urgency of
addressing this issue is heightened by early
specialisation, intensified competition
schedules, and rising performance
expectations, which increase the risk of
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chronic stress and psychological exhaustion
(Dislere et al., 2025; Madigan et al., 2022).
Collectively, these findings underscore the
need to view athlete burmout as a
multidimensional health and career risk that
requires proactive, systematic
investigation.

Burnout develops as a chronic stress
process when athletes perceive an
imbalance between situational demands
and available coping resources (Smith,
1986). In his cognitive-affective model,
Smith (1986) outlined four stages: (a)
situational demands, such as intense
training, competition pressure, and external
expectations, which create high stress when
seen as overwhelming; (b) cognitive
appraisal, where burnout risk increases if
athletes interpret these demands as
threatening and doubt their ability to cope;
(c) physiological responses, including
fatigue, sleep problems, and anxiety, which
undermine recovery and performance; and
(d)  behavioural responses,  where
accumulated strain leads to reduced
performance, withdrawal from training, or
even sport dropout. Several empirical
studies have applied Smith’s (1986) model
to examine how stress contributes to
burnout among athletes and under what
conditions this occurs. Perceptual factors,
including negative thinking and perceived
distress, have been shown to mediate the
stress-burnout relationship (Chang et al.,
2017; Chyi et al., 2018). These findings
highlight the nuanced roles of stress
perceptions and emphasise that athletes’
cognitive appraisal and coping confidence
critically shape their vulnerability to
burnout.

On the other hand, in line with the
interactive nature of the cognitive-affective
model, Lu et al. (2016) introduced a
conjunctive moderation approach
demonstrating  that  individual and
environmental factors jointly buffer stress
effects and found that athletes with greater
resilience and stronger perceived social
support from coaches exhibited lower
burnout, even under high-stress conditions.
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Similarly, Wagstaft et al. (2018) confirmed
resilience as a protective factor, showing its
buffering role in the relationship between
organisational stressors and burnout among
both athletes and coaches. Hilpisch et al.
(2024) further identified strong associations
among burnout symptoms, effort-reward
imbalance, emotional strain, and role
conflict in elite athletes, while adequate
social support and sporting success
mitigated these effects. Complementing
these findings, Shipherd et al. (2024)
emphasised the role of cognitive appraisal,
reporting that athletes with a negative stress
mindset, perceiving stress as harmful, were
more likely to experience burnout and
consider sport withdrawal. Collectively,
these studies underscore the significance of
resilience, social support, and stress
appraisal in shaping how and when stress
translates into burnout, highlighting the
critical interplay between personal and
contextual resources in determining
athletes’ vulnerability.

Recently, Lin et al. (2022) conducted a
systematic review and meta-analysis to
quantify the relationship between athlete
stress and burnout across multiple studies
from 2001 to 2021. Their findings
confirmed a strong association between
athletes’ stress and burnout (» = .505) and
demonstrated that age and athletic level
moderate this association. However, their
scope of moderators was limited, leaving
other potentially influential factors
untested. Gender, sports experience,
training load, sport type, and regional
background may each contribute to
systematic variation in the stress-burnout
relationship. Training load has long been
considered a central risk factor, as
excessive weekly hours may increase stress
responses and elevate the likelihood of
exhaustion (Smith, 1986; Hamlin et al.,
2019; Woods et al., 2025). At the same
time, athletes with greater experience may
have developed coping skills that allow
them to buffer or reinterpret stressors more
effectively (Crocker & Graham, 1995),
whereas less experienced athletes often
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remain more vulnerable to burnout (Dislere
etal., 2025). Gender also remains salient, as
males and females often perceive and
appraise environmental demands
differently (Gill, 2020), and longitudinal
evidence suggests that female athletes show
higher baseline burnout trajectories than
their male peers (Saarinen et al., 2025).
Social context further shapes outcomes,
with team-sport athletes typically reporting
greater perceived social support, which is
linked to reduced distress and lower risks of
depression and anxiety (Pluhar et al., 2019;
Reardon & Hitchcock, 2024). Finally,
cultural values influence cognition and
emotion, as collectivist Versus
individualistic orientations alter stress
expression and coping strategies (Atkinson
& Gim, 1989; Sun et al., 2004; Ma et al.,
2025). Together, these findings indicate
that heterogeneity in effect sizes across
studies can be expected, highlighting the
need to examine how demographic, sport-
specific, and cultural moderators jointly

shape the stress-burnout relationship.
Despite its potential to influence the stress-
burnout relationship, no meta-analysis to
date has examined how these factors might
moderate this relationship. Addressing this
gap, the present study extends earlier
reviews and provides novel insights into the
mechanisms underlying variability in the
stress-burnout association.

The purposes of our study were
twofold. First, we aimed to extend Lin et
al's (2022) work by examining the
relationship between athletes' stress and
burnout using a more comprehensive,
updated meta-analytic approach. Second, as
illustrated in Figure 1, we refined the
cognitive-affective model of athletic
burnout (Smith, 1986) by investigating the
potential moderating roles of individual
characteristics (i.e., age and gender), sport-
specific factors (i.e., training load, athletic
level, sport type, and sports experience),
and  regional-cultural  factors  (i.e.,
geographic region) on this relationship.

Figure 1. Extended model of the stress-burnout relationship for athletes and the

moderating effects

Individual Characteristics

B=.021*
*
The S-R increases with age

Male: r=.514 Sports
Female: r=.343 Type

Moderators

Sport-Specific Factors

Sports
Experience™
Athletic Non-elite athletes (r = .566)
Level® > Elite athletes (r=.420)

Individual: r =.511
Team: r=.513

~6yrs(r=.747)
>6-9yrs (r=.434) & more than
10yrs (r=.548)

Regional-Cultural Factors

Region*

North America (r=.622) >
Asia (r=.381), Europe (r = .471)

19~24 h/w (r=.521)
>6~18 h/w (r=.411)

Training
Load*

Moderate

Stressful + r=.478* (Cl=0.431-0.522) Burnout
Demands Cognitive Appraisal Process Symptoms
Physiological and Behavioral Response
[ Personality and Motivational Factors ]

Note. “yrs” refers to years, and “h/w” refers to hours per week. The lower part of the figure represents
the core components of the cognitive-affective model of athletic burnout (Smith, 1986), while the upper
part illustrates the moderating factors examined in the present meta-analysis.

*p <.05.
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We hypothesised that there would be a
significant relationship between athletes’
stress and burnout, and that the variables
would moderate this association (Dislere et
al., 2025; Madigan et al., 2022).
Collectively, these findings underscore the
need to view athlete burout as a
multidimensional health and career risk that
requires proactive, systematic
investigation.

Methods and Materials

This review was not pre-registered (e.g., in
PROSPERO), as some academic journals
do not require prospective registration as
part of the submission process.
Nevertheless, the study was conducted in
accordance with established guidelines. We
followed the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses
(PRISMA) checklist (Page et al., 2021) to
conduct the study. The detailed procedures
are as follows:

Search strategy

A comprehensive search strategy was
carefully designed to select eligible studies
of athletes' stress and burnout, including
diverse stress measures such as global
perceived stress, general life stress, sport-
specific stress, and burnout measures such
as the Athlete Burnout Questionnaire
(Raedeke & Smith, 2001) and the Shirom-
Melamed Burnout Measure [SMBM]
(Lerman et al.,, 1999). Five academic
databases were searched: EBSCO,
ProQuest, PubMed, OVID, and Web of
Science (WOS). In addition, Google
Scholar was used in a supplementary
manner to trace reference lists and citations
of eligible articles, ensuring that potentially
relevant studies not indexed in major
databases were not missed. All searches
were limited to results from 2001 to April
2025. We used the following keywords, and
Boolean operators (OR and AND) were
added to combine them; they are: (1)
burnout, (2) stress OR distress OR pressure,
and (3) athlete* OR sport* OR player*.
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Only peer-reviewed publications available
in English were included.

Eligibility criteria
In the first phase of this review, two authors
employed the same methodology to search
for relevant articles. In addition, the
reference lists of selected papers were
traced, and Google Scholar was used to
identify further potentially relevant articles.
In the second phase, two authors
independently evaluated each article’s title,
abstract, and full text to determine its
relevance to the athletes’ stress-burnout
relationship. Differences during article
screening and coding were resolved
through discussion between the two authors,
and a third author was consulted to make
the final decision when the disagreement
remained. Thus, the included criteria of the
articles were: (1) the topic or abstract of
articles included life stress, general life
stress,  sport-specific  stress, burnout,
athletes/players, or sport, and presented the
information about the associations between
general life-stress or sport-specific stress
and burnout; (2) the article had reported the
sample size; (3) the participants were
athletes; and (4) the article was published
through peer-review, and (5) the study was
in English. The exclusion criteria were as
follows: (1) the study was not related to
athletes’ stress and burnout; (2) the study
was only a literature or review; (3) the
samples investigated were not athletes; and
(4) the study abstract was not in English.
Accordingly, initial searches yielded
1,193 articles from online databases, and an
additional 13 articles were obtained from
Google Scholar. After removing duplicates,
350 articles remained. Next, the authors
assessed the title, abstract, and full text of
each identified study to determine its
relevance to the review. The full texts of 92
articles were obtained and assessed. During
the third stage of screening, articles were
excluded based on the following criteria: (1)
the study was not related to burnout or life-
stress or sport-stress; (2) the full texts were
not in English; (3) the data presented in the
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results could not differentiate athletes and
non-athletes; (4) the stress/burnout-related
data were not presented in the results; (5)
the study was not a quantitative analysis; (6)
the samples were not athletes; (7) the scale
used to measure stress was not suitable.
Furthermore, four additional studies were
identified through reference list tracing and
were included after applying the same
selection procedures. In total, 48 studies
from Lin et al. (2022) and 12 newly
identified studies (eight via databases and
four via other methods) were included,
yielding 60 studies for analysis (Figure 2).

Article quality assessment

We adopted the 14 evaluation questions
proposed by Kmet et al. (2004) for quality
assessment, including sample size, number
of genders, demographic characteristics of
the sample, statistical method, reliability
and validity of the measurement, and
conceptualisation of measurement in line
with the topic. The sum of all these criteria
scores would be the article assessment's
total score. Furthermore, the study's quality
was classified as high, low, or unclear based
on the score. A sport psychology peer
expert independently coded article quality
using the same criteria, and only studies
rated as moderate or higher were retained
(Table 1). One low-quality study (score =
13, 59%) was excluded, resulting in 59
studies included in the final analysis.
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Table 1. Quality Assessment of the Included Studies

Score items (Yes [2]/partial [1]/no [0]) Quality
assessment
NO Author(s) (at least
ABC D EFG H I J K LM N  moderate
quality
60%=17)
1 Raedeke & Smith (2001) yes yes yes yes n/a n/a n/a yes yes yes yes no yes yes 20
2 Raedeke & Smith (2004) yes yes yes yes n/a n/a n/a yes yes yes yes no yes yes 20
3 Black & Smith (2007) yes yes yes yes n/a n/a n/a yes  yes yes no yes yes 18
4 Grobbelaar et al. (2010) yes yes yes yes n/a n/a n/a yes partial yes yes no yes yes 19
5 Main et al. (2010) yes yes yes yes n/a n/a n/a partia partial yes yes no yes yes 18
6 Smith et al. (2010) yes yes yes yes n/a n/a n/a yl:s yes yes yes no yes yes 20
7 Gustafsson et al. (2011) yes yes yes yes n/a n/a n/a yes yes yes yes 1No yes yes 20
8 Gustafsson & Skoog (2012) yes yes yes yes n/a n/a nfa yes yes yes yes NoO yes yes 20
9 Luetal. (2012) yes yes yes yes n/a n/a n/a yes yes yes yes Nno yes yes 20
10 Gustafsson et al. (2013) yes yes yes yes n/a n/a n/a yes yes yes yes 1no yes yes 20
11 Raedeke et al. (2013) yes yes yes yes n/a n/a n/a yes yes yes yes no yes partial 19
12 DeFreese & Smith (2014) yes yes yes yes n/a n/a n/a yes yes yes yes no yes yes 20
13 Martinent et al. (2014) yes yes yes yes n/a n/a n/a yes yes yes yes no yes partial 19
14 Nafian et al. (2014) yes yes yes partia n/a n/a n/a partia yes yes partial no no no 13
15 Dubuc-Charbonneau & yes yes yes yles no no no yi:s yes yes yes no yes yes 20
Durand-Bush (2015)
16 Gustafsson et al. (2015) yes yes yes yes n/a n/a n/a yes yes yes yes no yes yes 20
17 Martinent & Decret (2015a) yes yes yes yes n/a n/a nfa yes yes yes yes no yes yes 20
18 Martinent & Decret (2015b) yes yes yes yes n/a n/a n/a yes yes yes yes no yes partial 19
19 Moen, Federici, & yes yes yes yes n/a n/a n/a yes yes yes yes no yes yes 20
Abrahamsen (2015)
20 Moen, Abrahamsen, & Furrer yes yes yes yes no no no yes yes yes yes no yes partial 19
21 g/(a)lisg)et al. (2015) yes yes yes yes n/a n/a n/a yes yes yes yes no yes partial 19
22 Chiu et al. (2016) yes yes yes yes n/a n/a n/a yes yes yes yes no yes yes 20
23 De Francisco et al. (2016) yes yes yes yes n/a n/a n/a yes yes yes yes no yes partial 19
24 Luetal. (2016) yes yes yes yes n/a n/a n/a yes yes yes yes Nno yes yes 20
25 Chang et al., (2017) yes yes yes yes n/a n/a n/a yes yes yes yes no yes yes 20
26 Frank, et al. (2017) yes yes yes yes n/a n/a n/a yes yes yes yes no yes yes 20
27 Gustafsson et al. (2017) yes yes yes yes n/a n/a n/a yes yes yes yes no yes yes 20
28 Leeetal. (2017) yes yes yes yes n/a n/a n/a yes yes yes yes no yes yes 20
29 Chyi et al., (2018) yes yes yes yes n/a n/a n/a yes yes yes yes no yes yes 20
30 Garinger et al., (2018) yes yes yes yes n/a n/a n/a yes yes yes yes Nno yes yes 20
31 Gerber, Best, & et al. (2018) yes yes yes yes n/a n/a n/a yes yes yes yes Nno yes yes 20
32 Gerber, Colledge, & et al. yes yes yes yes n/a n/a nfa yes yes yes yes Nno yes yes 20
(2018)
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33 Gerber, Gustafsson, & etal. yes yes yes yes n/a n/a n/a yes yes yes yes no yes yes 20
34 fi?llei)al., (2018) yes yes yes yes n/a n/fa n/a yes yes yes yes no yes yes 20
35 Luetal, (2018) yes yes yes yes n/a n/a n/a yes yes yes yes no yes yes 20
36 Martinent et al. (2018) yes yes yes yes n/a n/a n/a yes yes yes yes no yes yes 20
37 Gabana et al. (2019) yes yes yes yes no no no yes yes yes yes no yes yes 20
38 Moen et al. (2019) yes yes yes yes n/a n/a n/a yes yes yes yes no yes yes 20
39 Raanes et al., (2019) yes yes yes yes n/a n/a n/a yes yes yes yes no yes yes 20
40 Akesdotter et al. (2020) yes yes yes yes n/a n/a n/a yes yes yes yes no yes yes 20
41 Chiou, et al. (2020) yes yes yes yes n/a n/a n/a yes yes yes yes Nno yes yes 20
42 Dobson, et al. (2020) yes yes yes yes n/a n/a n/a yes partial yes yes no yes yes 19
43 Nixdorf, et al. (2020) yes yes yes yes n/a n/a n/a yes yes yes yes no yes yes 20
44 Vaughan et al. (2020) yes yes yes yes n/a n/a n/a yes yes yes yes No yes yes 20
45 Fagundes et al. (2021) yes yes yes yes n/a n/a n/a yes partial yes yes no yes yes 19
46 Wuetal., (2021) yes yes yes yes n/a n/a n/a yes yes yes yes no yes yes 20
47 Daumiller et al. (2022) yes yes yes yes n/a n/a n/a yes yes yes yes No yes yes 20
48 Glandorf et al. (2022) yes yes yes yes n/a n/a n/a yes yes yes yes no yes yes 20
49 Liuetal., (2022) yes yes yes yes no no no yes yes yes yes no yes yes 20
50 Martinent et al. (2022) yes yes yes yes no no no yes yes yes yes 1no yes yes 20
51 Olsson et al. (2022) yes yes yes yes Nno no no yes yes yes yes no yes yes 20
52 Woods et al. (2022) yes yes yes yes n/a n/a n/a yes yes yes yes Nno yes yes 20
53 Wuetal. (2022) yes yes yes yes no no no yes yes yes yes no yes yes 20
54 Gerber et al. (2023) yes yes yes yes Nno no no yes yes yes yes no yes yes 20
55 Malele & Noorbhai (2023)  yes yes yes yes n/a n/a n/a partia yes yes yes 1no yes yes 19
56 Yang et. al. (2023) yes yes yes yes no no no yi:s yes yes yes no yes yes 20
57 Woods et al. (2023) yes yes yes yes Nno no no yes yes yes yes no yes yes 20
58 Gao & Wang (2024) yes yes yes yes no no no yes yes yes yes no yes yes 20
59 Levillain et al. (2024) yes yes yes yes no no no yes yes yes yes no yes yes 20
60 Yuetal. (2025) yes yes yes yes Nno no no yes yes yes yes no yes yes 20

Note. A: Is the question/objective sufficiently described? B: Is the study design evident and appropriate? Is the method of subject or comparison group
selection, as well as the source of information and input variables, described and appropriate? Are the subject (and comparison group, if applicable)
characteristics sufficiently described? E: Was the interventional and random allocation possible? Was it described? F: Was interventional and blinding
of investigators possible? Was it reported? G: Was interventional and blinding of subjects possible? Was it reported? H: Outcome and (if applicable)
exposure measure(s) well defined and robust to measurement/misclassification bias? Means of assessment reported? I: Is the sample size appropriate?
J: Are the analytic methods described and justified as appropriate? K: Is some estimate of variance reported for the main results? L: Controlled for
confounding? M: Are the results reported in sufficient detail?; N: Conclusions supported by the results?
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Data extraction

We extracted the study characteristics
(author’s name, year of publication) and
participant characteristics (sample size,
mean age, athletic level, training
experience, sport type, and gender) for each
study.  Additionally, = we  obtained
measurements of global perceived stress
and burnout, including the mean, standard
deviation, and correlation coefficient. Inter-
rater reliability (ICC) was examined across
60 included studies, with two authors
achieving high agreement (ICC (2, 1) =
.98). Coding disagreements were rare; in
only one case, one author suggested
inclusion while the other noted that school
burnout should be included in student-
athlete populations. After consulting a third
reviewer, all authors agreed to exclude this
non-sport-specific burnout data.

Moderator coding

To explore potential sources of
heterogeneity, seven moderators were
selected based on theoretical and empirical
evidence: age, gender, sports experience,
athletic level, sport type, training load, and
athletes’ regional background. Specifically,
gender was defined as biological sex (male
or female), supported by evidence that
gender differences influence  stress
perception and coping responses (Gill,
2020; Saarinen et al., 2025). Age was
measured as chronological age, reflecting
developmental changes in stress-burnout

trajectories.  Sports  experience  was
operationalised as years of sport
participation and classified into three

groups (<6 years, 69 years, >10 years)
following the developmental model of sport
participation (Coté et al., 2007). Empirical
findings suggest that greater experience
enhances coping resources, whereas less
experience is associated with greater
vulnerability to burnout (Crocker &
Graham, 1995; Dislere et al., 2025).
Athletic level was defined as elite (national
or international competitors) versus non-

International Sports Studies. (47) 2

elite, reflecting differences in competitive
demands and stress exposure. Sport type
was categorised as team versus individual
sports, consistent with findings that team
contexts provide more social support,
which  buffers against psychological
distress (Pluhar et al., 2019; Reardon &
Hitchcock, 2024). Training load was
defined as weekly training hours.
Consistent with the NCAA (2016), which
sets 20 hours per week as the upper limit for
student-athletes’ countable athletically
related activities, and considering the
reported ranges across studies, we
classified training load into two categories:
6—18 hours and 19-24 hours per week. This
classification also assumed six weekly
training  sessions  with  integer-hour
durations, aligning with the practical
structure of training schedules. Training
load has long been considered a central risk
factor, as excessive weekly hours can
elevate stress responses and increase the
likelihood of exhaustion (Smith, 1986;
Hamlin et al., 2019; Woods et al., 2025).
Finally, regional classification was based
on cultural-geographic background,
acknowledging that cultural norms shape
cognition, emotion, and stress appraisal.
Research has shown that collectivist versus
individualistic orientations lead to different
stress expression and coping strategies
(Atkinson & Gim, 1989; Sun et al., 2004;
Ma et al., 2025). A summary of moderator
definitions and classifications is presented
in Table 2.
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Table 2. The definition and categorisation of moderator

Moderator Definition Categories
Gender Biological sex Male / Female
Age* Chronological age / years from birth Continuous variable
Sports Years of sport participation < 6 years / 69 years /
experience® 10 years and above
Athletic Classification of athletes based on their competitive  Elite (national or
level* experience international competitor) /
non-elite (others)
Sports type  Type of sport participation Team / Individual
Training Weekly training hours 6-18 hours /
load* 19-24 hours
Region* Continent Asia / Europe /
North America

Note. *p <.05 in the moderation test.

Statistical analysis

We used Comprehensive Meta-Analysis
(CMA) version 2.0 to analyse the stress-
burnout relationship across studies and to
conduct the estimation of overall effect
sizes, test for heterogeneity, and conduct
moderator analyses. The Q-statistic was
used to examine whether the actual effect
size varied between studies when a random-
effects model was applied (Field & Gillett,
2010). This test examines whether the
variability across studies exceeds what
would be expected by chance. A significant
QO value reflects heterogeneity between
samples. Higgins et al. (2003) reported that

I? indicates different levels of heterogeneity:

25% (low), 50% (moderate), and 75%
(high). I? represents the percentage of total
variation across studies that is due to
heterogeneity rather than random error.
Therefore, [I? statistics were used to
interpret the magnitude of heterogeneity for
significant Q values. A random-effects
model was applied throughout the analysis,
as it accounts for expected heterogeneity
across studies, particularly when I? values
were high. Furthermore, 12 was estimated as
the between-study variance to quantify the
absolute amount of heterogeneity across
studies. Prediction intervals (PI) were also
calculated to indicate the expected range of
true effects in future studies. In addition,
sensitivity analysis was performed by
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omitting individual studies to examine
whether the overall results changed
substantially when any single study was
removed, thereby testing the stability of the
meta-analysis.

In meta-analytic studies, publication
bias frequently arises from the exclusion of
unpublished or non-significant studies. To
assess potential publication bias, we
employed two methodological approaches:
the Fail-safe number (N, Nf.s) analysis
(Field & Gillett, 2010) and funnel plot
examination (Verhagen & Ferreira, 2014),
where a large fail-safe number indicates
that many unpublished studies with null
results would be needed to overturn the
observed effect, suggesting robust findings.
Funnel plots provide a visual inspection of
distribution symmetry, where asymmetry
may indicate potential publication bias. We
also employed the Begg test (Begg &
Mazumdar, 1994) and the Egger regression
(Egger et al., 1997) to assess publication
bias, which formally evaluate funnel plot
asymmetry and provide statistical evidence
of potential bias.

Regarding the moderation test, age (a
continuous variable) was tested using meta-
regression (a meta-analytic method testing
how continuous study-level variables
explain effect size variation), whereas the
other  categorical moderators  were
examined using subgroup analysis (a
method that compares pooled effect sizes
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across predefined study subgroups to assess
between-group differences).

Effect sizes were calculated within the
r family of measures, representing the
strength of association between two
variables on a numeric scale (Kline, 2004;
Rosenthal, 1991). When reported,
correlation and sample size values, means
(Ms) and standard deviations (SDs), or
Fisher’s Z values were entered directly. If
correlation coefficients were unavailable,
data were converted to r values using
established formulas (see Formula 1;
Borenstein et al., 2009; Chang, 2021).
Because the variance of correlation
coefficients changes with their magnitude,
Fisher’s r-to-Z transformation was applied
for standardisation prior to pooling (see
Formula 2), and combined estimates were
subsequently weighted and aggregated (see
Formula 3) before being back-transformed
to r values (see Formula 4) for
interpretation. According to Cohen (1988),
r values of .10, .30, and .50 indicate small,

medium, and large effect sizes, respectively.

Forest plots were used to present effect
sizes and 95% confidence intervals (Cls),
where significance was inferred if the CI
did not include zero at p < .05 (Verhagen &
Ferreira, 2014). Forest plots also illustrated
the distribution of effect sizes across studies
(Marks-Anglin et al., 2021). Each study
contributed a single effect size representing
the stress—burnout association to avoid
overweighting multi-effect studies.

The formulas used for -effect-size
transformations were as follows:

Formula 1. Conversion from M and SD to r.

My—My = d

> - Z
(n1-1)SD?+(ny~1)SD3 d%%
(m1+n3) 1

Formula 2. r to Fisher’s Z.
1 147 _ 1
ZT‘i = ELTI (1__Tz) 5 Var(Zr) = —

n-3

d:

Formula 3. Combining Fisher’s Z.
Swizri o 1
Swi L var(Zyy

ZTcombined =
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Formula 4. Back-transforming Fisher’s Z to r.
eZZcombined -1

T bined -
combine echombLned +1

Results

Description of study characteristics
Fifty-nine studies were included; most
studies were conducted in Europe (n = 31)
and Asia (n = 16). At the country level,
Taiwan conducted the most studies (n = 10),
followed by Sweden (n = 7), the United
States (n = 7), France (n = 6), Norway (n =
4), Switzerland (n = 4), Germany (n = 3),
the UK (n = 3), and other countries. Most
samples included both male and female
athletes, whereas four studies focused
exclusively on males and one on females.

Regarding training experience, 27
studies involved athletes with 6-9 years of
participation, and only two studies reported
more than 10 years of training. As for
training load, 26 studies did not specify the
duration of participation. The training load
was mainly between 6 and 24 hours per
week. Additionally, most studies' samples
included individual and team sports, with
12 studies focusing on individual sports
athletes. Furthermore, considering the
study design of the included articles,
longitudinal studies were fewer in number
than cross-sectional studies, with 14 and 45
articles, respectively. With respect to
research design, cross-sectional studies
predominated (n = 45), compared with
longitudinal studies (n = 14) and
intervention studies (n = 4). One mixed-
method study combined cross-sectional
data and physiological testing. In total, 20
studies collected data using online
questionnaires or web-based
measurements.

As for measures, most studies used the
Athletes Burnout Questionnaire (Raedeke
& Smith, 2001) to assess athlete burnout
(56), while four studies employed the
Shirom-Melamed  Burnout = Measure
(Lerman et al., 1999) (see Table 3). As
stress measures, 29 studies used Cohen et
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al.'s (1983) Perceived Stress Scale (PSS);
Eight studies used the Recovery-Stress
Questionnaire for Athletes (REST-Q;
Kellmann & Kallus, 2001); Five studies
employed the Depression Anxiety Stress
Scales-21  (DASS-21; Lovibond &
Lovibond, 1995); Ten studies used the
College Student-Athletes’ Life Stress Scale
(CSALSS; Lu et al., 2012); and one study
used the organisational stressor indicator
for sport performers (OSI-SP; Arnold et al.,
2013).

Detailed characteristics of the 59
included studies are presented in
Supplementary Appendix A.

Lin, C-H., Lu, F. J. H., Hsieh, Y-C., & Shen, W-J. (2025)

Sensitivity analysis

Sensitivity  analysis  determines the
robustness of the results of each study. We
removed one study at a time from the
analysis to assess the change in the overall
effect size when that article was excluded.
Our sensitivity analysis revealed that the
exclusion of individual studies led to I
values ranging from 92.946 to 94.297,
showing little change compared with the
overall analysis I value of 94.197,
indicating that the meta-analysis was
generally robust.

Table 3. The measures that were used in the 59 included articles

Item N Measurementsm)
Burnout 60 ABQ (56); SMBM (4)
Stress 61
LS 32 PSS (21); CSALSS (3); DASS (3); TICS
(2); BSI(1); RESTQ (1); SCI (1)
Both LS and SS 16 RESTQ (6); CSALSS (7); SSPEHS (1);
PSS (2)
SS 13 PSS (in a sports setting, 6); RESTQ-S (1);

DASS (in a sports setting, 2); ARSS (2);
OSI-SP (1); APSQ (1)

Note. 1. For burnout measures: ABQ: Athletes Burnout Questionnaire; SMBM: Shirom-Melamed Burnout
Measure; 2. For stress measures: PSS: Perceived Stress Scale; CSALSS: College Student—Athletes” Life Stress
Scale; DASS: Depression Anxiety Stress Scales; TICS: Trier Inventory of Chronic Stress; BSI: Behavioral
Symptom Inventory; RESTQ: Recovery-Stress Questionnaire for Athletes; SCI: Stress and Coping Inventory;
SSPEHS: Stress Scale for Physical Education High School Student SS: Acute Recovery and Stress Scale; OSI-SP:
Organizational Stressor Indicator for Sports Performers; APSQ: Athlete Psychological Strain Questionnaire. 3. LS:

General life stress; SS: Sport-specific stress.

Heterogeneity analysis

A heterogeneity analysis was conducted on
the 59 included studies. The test of
heterogeneity yielded Q(58) = 999.55, p <
.001, indicating substantial variability
among effect sizes. Furthermore, the P
value was 94.20%, suggesting a high
degree of heterogeneity across studies.
Therefore, a random-effects model was
adopted. Moreover, the between-study
variance was 1> = 0.048 (tr = 0.220),
implying a wide dispersion of actual effects,
and an approximate PI ranged from 0.050
to0 0.910.
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Publication bias

The funnel plot spread evenly on both sides
of the average (see Figure 3); thus, there
should be no publication bias. Additionally,
the Fail-safe Number test yielded a Z-value
0of 65.814 (p <.001), and the Nf.s was 6,468,
indicating a very large effect size, which
suggests a slight publication bias, as noted
by Rosenthal (1991). Furthermore, the
Begg and Mazumdar rank correlation test
yielded Kendall’s tau b = .167 (p = .060),
indicating no publication bias (Begg &
Mazumdar, 1994).
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Figure 3. Funnel Plot of the 59 included studies

Funnel Plot of Standard Error by Fisher's Z
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Moreover, we also examined the Egger's ¢
test, which revealed Egger bias = 3.084
(95% CI =0.0.4 to 6.134) (p < .05), which
indicating a publication bias (Egger et al.,
1997). However, Jin et al. (2015, p. 348)
indicated that Egger’s test might commit a
type I error when there is heterogeneity.
Therefore, because of the high
heterogeneity in the included studies, we
adopted the Fail-safe Number test and
Kendall’s tau and concluded that the results
are unlikely to be explained by missing or
unpublished studies in the included studies.
We further conducted a trim-and-fill
analysis using the Duval and Tweedie (2000)
procedure under a random-effects model.
The analysis suggested that no studies were
missing, and the adjusted effect size was
identical to the observed effect size. This
indicates that the stress-burnout association
is robust to potential publication bias.

Effects of athletes’ stress on burnout

A summary of the random-effects meta-
analysis is presented in Figure 4,
accompanied by a forest plot. The results of
the meta-analysis revealed a strong
association between athletes’ stress and
burnout ( = 0.478, CI = 0.431 to 0.522, p
<.05;1>=0.048, PI=[0.077,0.746]) across

International Sports Studies. (47) 2
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all 59 studies. According to Cohen’s (1988)
suggestion, the stress-burnout effect size is
considered large.

Moderation analysis

Based on the heterogeneous conditions of
the 59 included studies, we examined the
moderating effects of the stress-burnout
relationship by seven moderators: age,
gender, sports experience, training load,
athletic level, region of athletes, and sports

type.

122



Lin, C-H., Lu, F. J. H., Hsieh, Y-C., & Shen, W-J. (2025)

Figure 4. Forest plot of the association between athletes’ stress and burnout

Study name Stati stics for each study Correlation and 95% CI
Lower Upper

Correlation  limit limit Z-Value p-Value
Raedeke & Snith (2001) 0510 0411 0597 8736 0000
Raedeke & Smith (2004) 06% 084 Q74 16D 0.000
Black& Smith (2007) 060 053 Q70 2.019 0.000
Snith etal (2010) 0440 03 054 6728 0000
Grobbelaar d . (2010) 0321 012 Q4% 3.009 0002
Mane 4. (2010) 0625 043 0806 3819 0.000
Gustafsson d d. (2011) 0488 0400 0SB 12182 0000
Luetal (2012) 0265 0152 0383 4745 0.000
Gustalsson & Skoog (2012) 0440  0WE 054 6.008 0.000
Raedele et al. (2013) 054 0490 054 16251 0000
Gustaisson d d. (2013) 05680 0466 0641 9701 0.000
DeFreese & Smith (2014) 0680 0@ Q7B 1782 0.000
Marfinent et d (2014) 0365 0217 0497 4610 0000
Moen etal. (20158) 0354 0263 040 7.206 0.000 g
M arfinent & Decret (20150) 0343 0242  04F 6.315 0.000 E
Dubuc-Char borneau & Durand-Bush (2015) 088 075 09X 6.475 0.000
Wang et dl. (2015 03 0T 0 5708 0.000 B =
M artinent & Decret (2015) 0147 0m@2 028 2801 0012 -
Gustafsson & d. (2015) 0340 020 049 531 0.000 i
Moenetal. (20150 01 0Ms 03T 2151 00 ——
De Francisco (2016) 045 0406 0504 18672 0.000
Luetal. (2016) 0410 023 056 6.7 0.000
Chiu et al. (2016) 0460 032 0564 6.909 0.000
Frark, etal. (2017) 070 0B QTR 1254 0.000
Les g d (017) 000  -0046 0106 0768 044 E ]
Chang & al, (2017) 056 047 05 9825 0.000
Gustaisson d d. (2017) 0300 0248 Q4 5.3 0.000
Gerber etal (2018c) 0406 034 Q4R 1017 0000
Garinger etal, (2018) 0581 0474 06D 1158 0.000
Gerber et al. (20180) 05800 0458 Q6 9.855 0.000
Luetal, (2018) 045 030 052 7.979 0.000
Marfinent et d (2018) 03B 020 048 6849 0000
Gerber etal. (20183) 040 0363 05 7104 0.000
Chyi e d., (2018) 0419 026 058 6.181 0.000
Lve d., (2018) 0485 0343 062 5745 0000
Raares etal., (2019) 050 043 052 15241 0.000
Moenetal. (2019) 0480 028 0518 1284 0.000
Gabanaetal (2019 0674 0570 Q7 9405 0000
Akesdater e 4., (2020) 06% 084 Q6B 2174 0.000
Vaughan, et dl. (2020) 023 014 0288 5224 0.000
Chicu, et . (2020 0441 07 058 9297 0000
Nixdor, etal. (2020) 0780 0863 08F 9.1 0.000
Dobson, & al. (2020) 03 -0016 063 1.876 0051 —
Wuetal, (2021) 0397 032 048 10980 0000 ]
Fagundes etal. (2021) 0588 01 Q7AW 3831 0.000 —
Wonds  al. (2022) 0788 0752 0838 18017 0.000
Live d., (2022) 037 028 038 2720 0.000 ]
Glandarf et al. (2022) 0677 0803 Q7™ 128920 0.000
Wuetal. (2022) 0288 0216 03B 6.885 0.000
Marfinent et d (2022) 030 021 04 6281 0000
Olsson et al. (2022) 040 0SO85 735 0.000
Dauriller, & d. (2022) 050 031 0646 6.518 0.000
M dele & Noorbhai (2023) 088 0776 091 9934 0000
Yang d. d. (2023) 0013 -0054  Q0E0 0377 0705 [ 3
Woods e al. (2023) 0340 0247  Q4F 6783 0.000
Gerber et al. (2023) 0444 049 053 8267 0.000
Gao& Wang (2024) 06B0 0B Q707 17E® 0000
Ladllanet . (2024) 0503 033 Q608 .57 0.000
Yuet d. (2025) 0483 0405 Q5% 138% 0.000

047 041 052 1720 0000

-1.00 -0.50 0.00

Favours A Favours B

Note. 1. N = 59 studies; the relationship between athletes’ stress and burnout was significantly positive with an
effect size of # = .478 (CI=0.431 to 0.522). 2. Moen et al. (2015a) = Moen, Federici, & Abrahamsen (2015);
Moen et al. (2015b) = Moen, Abrahamsen, & Furrer (2015).
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The moderating effect of age. Because the
included 59 studies report diverse
continuous numbers on age, we use a meta-
regression to examine the effect of age on
the stress-burnout relationship. The result
of meta-regression, as illustrated in Figure
5, indicated that older athletes tend to show
a stronger link between stress and burnout
than younger athletes (f=.021, 95% CI
=.001 to .041, p < .05, v = 0.048, PI = [-
0.395, 0.430]).

gender. The result showed that the
relationship between stress and burnout was
similar for male and female athletes (r
= .514 for male, 95% CI = -.006 to .815, k
=4,1=0.328,PI=[-0.976,0.998]; r=.343
for female, 95% CI =-.016 to .623, k=1, 12
and PI were not estimated; p > .05; see
Figure 6). However, the female subgroup (1
study) cannot contribute to heterogeneity
estimation, and the male subgroup was also
only four studies; additional studies are
needed to clarify the sources of the gender

Figure 5. Age as moderator: Meta-Regression of age on stress and burnout

Regression of Ave. age on Fisher's Z

2.00
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0.20

0.00 -

12.53 1411 15.70 17.28

18.87

20.45 22,03 23.62 25.20 26.79 28.37

Ave. age

Note. N = 59 studies; the meta-regression coefficient (B) was .021, 95% CI=.001 to .041 (p
< .05), indicating that age has a moderating effect; as age increases, the effect size of the

stress-burnout relationship also increases.

The moderating effect of gender. According
to the data on athletes’ gender from the
included studies, only four studies had all
male athletes, and one study had all female
athletes. Most of the studies (n = 54)
collected data from both genders and
reported a single result. Thus, five studies
were applied to test the moderating effect of
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variability. Given the very limited number
of single-gender studies, statistical power
was low, and the null moderation effect
should be interpreted with caution.
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Figure 6. Meta-analysis of studies investigating the stress-burnout effect (grouped by

gender)
Group by Studyname Statistics for each study Correlation and 95% CI
gender
Lover Upper

Correlation limit limit Z-Value p-Value
female Dobson, et al. (2020) 0.343 -0.01E 0623 1.876 0.081
female 0.343 -0.01E 0823 1.876 0.081
male Grobbelaar et al. (2010) 0.321 0122 0.496 3.099 0.002
male F agundes et al. (2021) 0.588 0.3m 07T 3631 0.000
male M alele & N oorbhai (2023} 0.859 0776 0512 9984 0.000 .
male “fang et al (2023) 0013 -0.054 n.080 0377 0708 .
male 0.514 -0.o0s 0.815 1841 0.052
Orerall 0.397 0107 0825 2830 0.008

FavoursA Favours B

Note. N =5 studies (only five of fifty-nine studies reported gender-specific results, so the moderation analysis
used just these five.). The correlations between stress and bumout within the male and female groups
demonstrated medium to high effect sizes (7= .514 for male, 95% CI = -.006—.815; = .343 for female, 95% CI
=-.016—.623), but no moderating effect on stress-burnout relationship (p = .05).

The moderating effect of sports
experiences. Of the 59 included studies, 33
reported the athletes’ sports experiences by
year. Results showed that the training year
moderated the stress-burnout relationship.
Specifically, the athletes who had trained
for less than 6 years (r = .747, 95% CI
=.61310.840,k=4,1>=0.042, P =[-0.954,
0.999]; see Figure 7) had a significantly
higher effect than the 6- to 9-year group (r
=.434,95% CI = .365 to .498, k=27, 1=
0.028, PI = [0.110, 0.675]) and the more
than 10-year group (= .458, 95% CI=.200
to .657; k = 2, 2 = 0.037, PI was not
estimated, p = .001).
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The moderating effect of training
load. Among the included studies, 24
studies reported the athletes’ training load.
The results showed that training load (hours
per week, h/w) had significant moderating
effects on the stress-burnout relationship
with the following correlations: » of 6~18
hours/w was = .411 (95% CI = .365 - 455,
p < .05 k=18, ©» = 0.010, PI = [0.214,
0.576]); 19~24 h/w r=.521 (95% CI = .439
- 0595, p < .05, k=6, =0.013, P =
[0.226, 0.730]; see Figure 8). Specifically,
the 19~24 h/w group showed a stronger
association between stress and burnout than
the 6~18 h/w group (Q = 5.310, p =.021).
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Figure 7. Meta-analysis of studies investigating the stress-burnout effect (grouped by

training years of athletes)
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Note. 1. N = 33 studies; the correlation between stress and burnout among athletes with less than six years of
training experience (r = .747, 95% CI = .613—.840) was significantly higher than that observed in athletes with
six to nine years of training (= .434, 95% CI = .365—.498) and those with more than ten years of training (
=458, 95% CI = .200-.657; Q = 13.675, p=.001). These findings indicate that the relationship between stress
and burnout is negatively moderated by the duration of athletes’ training experience. 2.

Figure 8. Meta-analysis of studies investigating the stress-burnout effect (grouped by
training hours per week)

Groupby Study name Statistics for eachstudy Correlation and 95% Cl
training loading (Fw) Lover  Upper

Correlation  limit  limit ZValue p-Value
19-24 Raedele & Smith (2001) 0510 0411 0597 8736 0000
19-24 Raedeke & Smith (2004) 0635 0554 0704 11639 0000
19-24 Black & Smith (2007) 0630 0533 0710 9919 0000
19-24 Luetal. (2016) 0410 0293 0515 6387 0000
19-24 Gerberet al. (2018a) 0470 0353 0572 7104 0000
19-24 Gerberet al. (2023) 0444 0349 0531 8267 0000
19-24 0518 0478 0555 21204 0000
6-18 Smith et al. 2010) 0440 0323 054 6728 0000
6-18 Gustafsson et al. 2011) 0466 0400 0528 12162 0000
6-18 Gustafsson & Skoog (2012) 0440 0326 0541 6908 0000
6-18 Raedeke et al. (2013) 0544 0490 0594 16251 0000
6-18 Gustafsson et al. 2013) 0560 0466 0641 9701 0000
6-18 Vartinent et al. 2014) 0365 0217 0497 4610 0000
6-18 Martinent & Decret 2015b) 0343 0242 0437 6315 0000
6-18 Vartinent & Decret (2015a) 0147 0082 025 2501 0012
6-18 Gustafsson et al. 2015) 0340 0220 045 5311 0000
6-18 De Francisco (2016) 0456 0406 0504 15672 0000
6-18 Gustafsson et al. 2017) 0360 0248 0462 5983 0000
6-18 Vartinent et al. (2018) 035 0259 0445 6849 0000
6-18 Chyi etal, 2018) 0419 0296 0528 6181 0000
6-18 Wuetal, 2021) 0397 0332 0458 10960 0000
6-18 Vartinent et al (2022) 0330 0231 0421 6281 0000
6-18 Daumiller, et al. 2022) 0530 0391 0646 6518 0000
6-18 Woods et al. (2023) 0340 0247 0427 6783 0000
6-18 Levillain et al. 2024) 0503 0383 0606 7257 0000
618 0421 0400 0441 35849 0000
Overall 0439 0421 0457 41441 0000

1.00 050 100
Favours A FavousB

Note. 1. N = 24 studies; the correlation of group of 1924 h/w (= .521, 95% CI= .439—595) was higher than
6—18 hours/w group (r = .411, 95% CI = .365—.455; Q = 5.310, p =.021), the results showed that training load
(hours per week, h/w) had significant positive moderating effects on the stress-burnout relationship. 2.
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Figure 9. Meta-analysis of studies investigating the stress-burnout effect (grouped by

athletic level)

Group by Study rame Statistics for each study
athletic level
Lower  Upper

Correlation  limit limit  ZValue
elite athlete Raedete & Smith (2001) 0510 0411 0597 8736
elite athlete Raedete & Smith (2004) 0635 0554 0704 11639
elite athlete Black & Smith 2007) 0630 0533 0710 9919
elite athlete Gobbelaar et al. (2010) 0321 0122 049  3.099
elite athlete Moeneta. (2015a) 0354 0263 0439 7206
elite athlete Martinent & Decret (2015b) 0343 0242 0437 6315
elite athlete Martinent & Decret (2015a) 0147 0032 0258 2501
elite athlete Moen et d. (20150) 0170 0015 0317 2151
elite athlete De Francisco (2016) 0456 0406 0.504 15672
elite athlete Leeetal (2017) 0030 0046 0105 0768
elite athlete CGustafsson et al. 2017) 0360 0248 0462 5983
elite athlete Gerberetal (2018b) 0550 0458 0630 9855
elite athlete Martinent et al_(2018) 0356 0259 0445 6849
elite athlete Gerberetal. (2018a) 0470 035 0572 7.104
elite athlete Raaneset al , (2019) 0530 0473 0582 15241
elite athlete Moeneta (2019) 0460 0398 0518 12844
elite athlete Akesdotter et al , (2020) 0636 0594 0675 21714
elite athlete Dobson, et al. (2020) 0343 0016 0623 1876
elite athlete Fagundes et al. (2021) 0588 0301 o777 3.631
elite athlete Liuetd , (2022) 0327 0258 0393 8780
elite athlete Martinent et al_ (2022) 0330 0231 0421 6281
elite athlete Dauniller, et al. (2022) 0530 0391 0646 6518
elite athlete Yanget a. (2023) 0013 0054 0080 0377
elite athlete Gerberetal (2023) 0444 0349 0531 8.267
elite athlete Gao & Wang (2024) 0660 0608 0707 17692
elite athlete 0420 0337 0498 8972
non-elite athlete: Smith et al. 2010) 0440 0323 054 6728
non-elite athlete Gustafsson & Skoog (2012) 0440 0326 0541 6.908
non-elite athlete: DefFreese & Smith (2014) 0680 0628 0726 17821
non-elite athlete Martinentet al_(2014) 0365 0217 0497 48610
non-elite athlete Dubuc-Charbonneau & Durand-Bush 2015) 0858 0715 0932 6475
non-elite athlete: Wang et a 2015) 0352 0237 0457 5708
non-elite athlete: Frank, et al (2017) 0720 0644 0782 1254
non-elite athlete: Luetal, (2018) 0425 0330 0512 7979
non-elite athlete Nixdorf, et al. (2020) 0760 0653 0837 9.021
non-elite athlete Wuetal (2021) 0397 0332 0458 10960
non-elite athlete: Gandorf et al. (2022) 0677 0603 0739 12920
non-¢lite athlete: Wuetal (2022) 0208 0216 0375 6885
non-elite athlete Malele & Noorbhai (2023) 0859 0776 0912 9984
non-elite athlete Levillain et al. 2024) 0503 0383 0606 7257
non-elite athlete Yuetal 2025) 0463 0405 0516 138%
non-elite athlete: 0566 0479 0641 10563
Overall 0482 0422 0538 13640

Correlation and 95% CI

pValue

0000
0000
0.000
0.002
0000
0000
0012
0032
0.000
0442
0000
0000
0000
0.000
0000
0000
0000
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0.000
0000
0000
0000
0706
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0.000
0000
0000
0000
0.000
0.000
0000
0000
0000

-0.50

Favours A

Favours B

Note. 1. N = 40 studies; the correlation coefficient of the non-elite group (r = .566, 95% CI = 479—641) was
significantly higher than the elite group (r = 420, 95% CT = .337—498; Q = 6.018, p = .014), which indicates that
the athletes” athletic level moderated the stress-burnout relationship. 2. Moen et al. (2015a) = Moen, Federici, &
Abrahamsen (2015); Moen et al. (2015b) = Moen, Abrahamsen, & Furrer (2015).

The moderating effect of region on athletes.
Athletes” region showed a moderating
effect on the stress-burnout relationship (Q
= 20.528, p = .001; see Figure 10). The
correlation for athletes from North America
(r=.622,95% CI = .552 - .683, k=8, 1* =
0.016, PI [0.114, 0.872]) was
significantly higher than that for Asia (r
=.381,95% CI = .282 - 471, k=16, v* =
0.048, PI = [-0.084,0.710]) and Europe (»
= .471,95% CI = 415 - 523, k=31, v* =
0.035, PI = [0.121, 0.717]). Thus, it is
concluded that the region of athletes
moderated the relationships between stress
and burnout.
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Figure 10. Meta-analysis of studies investigating the stress-burnout effect (grouped by

region of athletes)
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0.000
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Nofe. 1. N = 59 studies; the correlation for athletes from North America (r = .622, 95% CI = .552—.683) was
significantly greater than that for Asia (r=.381,95% CI=.282—471) and Europe (r=.471,95% CI = .415—523).
This finding indicated that the region of athletes moderates the relationships between stress and burnout (Q =
20.528. p=.001). 2. Moen et al. (2015a) = Moen. Federici, & Abrahamsen (2015); Moen et al. (2015b) = Moen,
Abrahamsen, & Furrer (2015).

The moderating effect of sport type. Of all
59 studies, 12 sampled individual sports
while nine recruited team athletes. The
result revealed that whether athletes
competed in individual or team sports did
not change the strength of the stress-
burnout relationship (7 for individual sport
=.511, 95% CI = .403 - .605, k = 12, 12 =
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0.050, PI =10.042, 0.795]; r for team sport
= 513, 95% CI = 304 - .675, k=9, 1> =
0.142, PI = [-0.359, 0.907]; p > .05; see
Figure 11).
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Figure 11. Meta-analysis of studies investigating the stress-burnout effect (grouped by

sport type)
Group by Studyname Statistics for each study Correlation and 95% ClI
sport type
Lover  Upper
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-0.50 0.00

FavoursA

Note. N = 19 studies; the sport type showed no moderating effect on the stress-burnout
relationship (individual sport: » = .511, 95% CI = .403—.605; team sport: » = .513, 95% CI

=.304-.675; Q <0.001, p = .990).

Overall, our findings confirmed that
age, sports experience, training load,
athletic level, and region significantly
moderated the relationship between stress
and burnout, whereas gender and sport type
did not.

Discussion
This meta-analysis of 59 studies involving
15,370 athletes confirms a positive

correlation between stress and burnout in
athletes (r = .478). In addition to the
moderating effects of age and athletic level
on the stress-burnout relationship reported
by Lin et al. (2022), the present meta-
analysis newly identified significant
moderators, including sports experience
(i.e., training years), training load, and
geographical region (see Figure 1). The
initial findings provide several theoretical
implications for researchers.
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Theoretical implications

Our study is consistent with Smith’s (1986)
cognitive-affective model of athletic
burnout, which posits that burnout arises
from perceived stress derived from athletes’
cognitive appraisal of environmental
demands and personal coping resources.
Individual and contextual factors such as
age, gender, training experience, training
load, athletic level, cultural background,
and sport type may influence this appraisal.
By including these moderators in a meta-
analysis, the present review provides
updated evidence on how stress is
associated with burnout in athletes.

We did not find moderating effects of
gender and sport type. The null result for
gender may reflect the limited number of
single-sex samples, with only four studies
including all male athletes and one
including all female athletes. The very
small pool of single-gender studies
constrains the reliability of the analysis, and
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additional research with adequately
powered designs is needed to draw firmer
conclusions. The lack of a moderating
effect of sport type also contradicts our
initial  hypothesis. Previous research
indicated that team sports foster cohesion
and social support, which can buffer
psychological  distress (Reardon &
Hitchcock, 2024). Sarkar and Fletcher
(2014) also showed that team-sport athletes
often rely on teammates and coaches for
resilience. Based on this, we expected team
athletes to show lower burnout risk, but our
data did not support this expectation.
Whether the stress-burnout link is too
strong to be moderated by sport type or
whether other psychosocial factors override
this effect requires further study. Overall,
these findings indicate that contextual and
developmental moderators, such as training
load and region, are more influential than
demographic variables, such as gender or
sport type.

Age as the moderator

The moderating effect of age on the stress-
burnout relationship supports Lin et al.'s
(2022) study. Several factors may explain
this pattern. First, older athletes often face
heightened performance expectations from
coaches, teammates, media, and sponsors,
perceiving failure as more consequential for
their careers and reputations (Gustafsson et
al., 2011). Second, ageing brings greater
awareness of physical decline, slower
recovery, and increased risk of injury.
Finally, concerns about career longevity
and post-sport transition (e.g., identity loss,
financial security, social roles) add
psychological strain (Lavallee & Robinson,
2007). Together, these pressures make
older athletes more vulnerable to burnout.

Sports experience as the moderator

The analysis showed that less experienced
athletes had a stronger stress-burnout
relationship. This can be explained by their
limited coping resources. Inexperienced
athletes often lack effective strategies and
may rely on avoidance, denial, or wishful
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thinking, which are less successful in
managing stress (Nicholls & Polman,
2007). They also tend to view competition
as threatening rather than challenging,
adopting emotion-focused coping such as
venting or disengagement, which increases
anxiety and reduces performance (Anshel
& Wells, 2000). In contrast, experienced
athletes are better able to routinise
preparation, manage anxiety, and appraise
stress as controllable, thereby maintaining
performance (Hanton et al.,, 2005). In
general, these results suggest that novice
athletes are more vulnerable to burnout,
highlighting the need for coping-skills
training early in their careers.

Training load as the moderator

The analysis revealed that training load
significantly moderated the stress-burnout
relationship. Heavy or excessive training,
particularly without sufficient recovery,
greatly increases the risk of burnout.
Kellmann and Kallus (2001) showed that
chronic stress not balanced by recovery
leads to overtraining and burnout.
Similarly, Gustafsson et al. (2011) found
that high training volume was strongly
associated with emotional exhaustion,
especially among athletes with obsessive
passion. Periodised training is designed to
improve physical capacity through planned
high-intensity ~ sessions (Bompa &
Buzzichelli, 2019). However, when poorly
managed, it can lead to overtraining, mood
disturbances, fatigue, performance decline,
and eventually burnout (Meeusen et al.,
2013; Morgan et al., 1998). These findings
emphasise the importance of monitoring
training loads and integrating recovery
strategies to protect athletes from burnout.

Athletic level as the moderator

Our analysis showed that non-elite athletes
had a stronger stress-burnout relationship
than elite athletes. This finding is
noteworthy, as elite athletes typically face
greater external demands yet may still
report lower levels of burnout. Although
elite athletes often encounter intense
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competition, media  pressure, and
organisational stress (Kristiansen et al.,
2010), they also tend to possess superior
coping skills and resilience that mitigate the
effects of stress (Gustafsson et al., 2011). A
recent review further highlighted that elite
athletes frequently use a variety of
problem-focused and emotion-regulation
strategies to handle stress effectively
(Nuetzel, 2023). In contrast, non-elite
athletes may lack comparable coping
resources, making them more susceptible to
burnout. These results suggest that support
programmes should target non-elite
athletes, who may need additional
psychological and social resources to
manage stress. Nevertheless, the correlation
between stress and burnout in elite and non-
elite athletes merits further investigation.

Region as the moderator

As expected, the region significantly
moderated the stress-burnout relationship.
This is a novel contribution, as no previous
studies have compared this link across
cultures. In Asia, athletes are influenced by
Confucian traditions that emphasise
collectivism, filial piety, respect for
authority, and emotional restraint (Li et al.,
2004). These cultural values may
encourage emotional suppression, altering
how stress is expressed and managed. In
contrast, American athletes often face high
pressure to win and secure scholarships, as
well as constant media scrutiny (Reardon &
Factor, 2010). According to the
conservation of resources theory (Hobfoll,
1989), access to external resources such as
institutional and social support can buffer
stress. European athletes benefit from
mixed cultural influences and stronger
welfare systems that provide structural
support  (Kristiansen et al.,, 2012).
Collectivist traditions in both Asia and
Europe may also facilitate social support,
thereby reducing burnout risk (di Luzio et
al., 2020; Shannon et al., 2022). However,
regional differences may partly reflect
unmeasured  confounders, such as
socioeconomic  resources, institutional
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support systems, or the distribution of sport
types, rather than purely cultural effects.
Recent studies also emphasise that
contextual factors, institutional structures,
and sport-specific resources vary across
regions and may influence burnout
outcomes (Ma et al., 2025; Dislere et al.,
2025). Therefore, the regional moderation
results should be interpreted with caution.

In general, our results highlight the
importance of accounting for contextual
and demographic moderators in future
research. We encourage longitudinal and
multi-level designs to examine how
psychological  variables, such  as
perfectionism, coping styles, and mental
toughness, interact with stress and burnout
across different sporting and cultural
contexts (Kuettel & Larsen, 2020; Madigan
et al., 2022).

Strengths of the study

Several strengths of this research need
further discussion. First, by incorporating
more recent literature (up to April 2025)
and examining additional moderators such
as age, gender, sports experiences, training
load, athletic level, region of athletes, and
sports type, we updated previous reviews
(e.g., Lin et al., 2022). The meta-analysis
synthesised data from 59 studies,
encompassing 15,370 athletes, providing
strong statistical power and increasing the
generalisability of the findings across
different populations, sports, and contexts.
Furthermore, we followed the Preferred
Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) checklist
(Page et al., 2021) to conduct the study and
examine all necessary analyses, including
quality of included studies, heterogeneity,
publication bias, and sensitivity tests,
before formal meta-analysis, which makes
this review more legitimate and reliable.

Limitations and future directions

This study has several limitations that
should be noted. First, only peer-reviewed
articles published in English were included,
potentially excluding relevant studies
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written in other languages or from the grey
literature. Although publication bias tests
indicated little evidence of bias, this
restriction could still reduce the scope of the
review. Second, the predominance of cross-
sectional designs (45 of 59 studies)
constrains causal inference regarding the
stress-burnout relationship. The use of
diverse stress and burnout measures across
studies may also introduce inconsistencies
in effect sizes. Additionally, several studies
lacked detailed reporting of moderators
such as training load, sport type, and
athletic level, which weakened subgroup
analyses and restricted more fine-grained
recommendations. Future research should
therefore =~ adopt  longitudinal  and
experimental designs, employ more
consistent measurement tools, and ensure
complete reporting of moderator variables.
Expanding the cultural scope of research is
also essential, as cultural norms, values, and
support systems may shape the stress-
burnout dynamic (e.g., Keriven & Owoeye,
2025). Cross-cultural comparisons would
deepen  understanding of  burnout
development and inform context-specific
interventions tailored to different sporting
environments and cultural contexts.

Practical implications

Preventing  training-induced  burnout
requires a comprehensive, proactive
approach that integrates psychological
strategies,  coaching  practices, and
environmental support. The overall stress-
burnout association was large (r = .478),
underscoring the need to treat burnout
prevention as a high-priority concern across
sporting contexts. The present findings
indicate that older, more experienced
athletes who train with higher loads,
compete at elite levels, and are based in the
Americas show a stronger association
between stress and burnout. This pattern
suggests that prevention programmes
should be tailored according to
developmental stage, training demands, and
cultural background. Older and long-
tenured  athletes may  accumulate
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psychological strain over time. This aligns
with the theory of allostatic load (McEwen
& Stellar, 1993), which posits that
prolonged stress exposure without adequate
recovery increases emotional exhaustion
and physiological dysregulation (Gerber et
al., 2018a). Given that athletes with longer
sport experience demonstrated a stronger
stress-burnout relationship (=10 years: r
= .502 vs. <6 years: r = .436), targeted
recovery strategies should be emphasised
for long-tenured athletes. For example,
national-level athletes preparing for major
competitions could benefit from scheduled
psychological recovery phases, such as
short breaks from competition or structured
off-season rest periods, to reduce
accumulated stress.

Heavy training loads also increase the
risk of burnout, especially when recovery is
inadequate. An imbalance between training
stress and rest might lead to overtraining
symptoms and emotional fatigue (Meeusen
et al., 2013). Tools such as the RESTQ-
Sport enable stress-recovery profiling,
allowing coaches to adjust training plans as
needed (Kellmann & Beckmann, 2018). In
line with this, our moderation analysis
revealed a stronger association under higher
training loads (19-24 hours/week: »=.521)
compared with moderate training loads (6—
18 hours/week: » = .411), underscoring the
need for ongoing monitoring for athletes
exceeding approximately 19 hours weekly.
In practice, this could involve weekly
stress-recovery monitoring sheets or mobile
apps during training camps to flag athletes
who require reduced load or additional
recovery strategies. Furthermore, athletes at
higher competition levels might be
especially vulnerable to performance-
related pressure. Mindfulness-based and
cognitive-behavioural interventions have
demonstrated efficacy in reducing burnout
symptoms in youth athletes (Wilczynska et
al., 2022). Interestingly, our findings
indicated that non-elite athletes displayed a
stronger stress—burnout association (r
= .566) than elite athletes (r = .420),
suggesting that prevention programs should
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also prioritise non-elite groups, who may
lack the advanced coping skills and
systemic support available to elite
counterparts. Applied to elite training
environments, mindfulness sessions could
be integrated into daily warm-ups or
recovery routines to help athletes regulate

emotions during high-pressure tournaments.

Coaching behaviours also significantly
influence athlete motivation and emotional
health. ~Autonomy-supportive coaching
satisfies athletes’ basic psychological needs
and fosters intrinsic motivation (Deci &
Ryan, 2000). Empirical work showed that
basic need satisfaction and social support
were associated with lower burnout levels
(Shannon et al., 2021), and that coaches
trained in autonomy-supportive strategies
reduced burnout and increased intrinsic
motivation among youth football players
(Langan et al.,, 2015). For example, a
football coach who provides athletes with
choices in training drills, explains the
rationale for training intensity, and
encourages player input may create an
environment that prevents emotional
exhaustion and fosters motivation. Such
approaches may be particularly effective in
contexts where our analyses showed
medium-to-large effect sizes (r values
around  .45-.50), highlighting  the
substantial rtole of the coach—athlete
dynamic in modulating burnout risk.

Given the stronger stress-burnout
association found among athletes from the
Americas, cultural pressures such as
scholarship competition and media scrutiny
may intensify emotional demands (Reardon
& Factor, 2010). Addressing these
contextual stressors through supportive
team climates is essential. Social support
from significant others plays an important
role in athletes’ wellbeing (Chen et al.,
2023) and remains one of the most effective
buffers against burnout (DeFreese et al.,
2015). Consistent with this, athletes from
North America exhibited the strongest
association (r = .622), compared with
Europe (r=.471) and Asia (r=.381). These
magnitudes highlight the need for
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regionally tailored strategies, such as
mentorship programs and family-inclusive
workshops, in high-pressure cultural
contexts. Practical strategies include
mentorship programs where senior athletes
support younger teammates, family-
inclusive workshops to build
communication, and regular team-building
sessions that reinforce collective identity.
Moreover, athletes in collectivist cultures
might benefit from social coping and
group-based interventions (Chan & Hagger,
2012; Kim et al., 2008).

In conclusion, interventions to prevent
burnout should be developmentally and
contextually  appropriate, = combining
psychological skills training, autonomy-
supportive coaching, and systemic support
structures. Embedding these approaches
into daily training routines and competition
environments, such as by monitoring
training loads, implementing recovery
protocols,  providing  athlete-centred
coaching, and fostering team cohesion, can
protect athletes from burnout and sustain
long-term performance and wellbeing.

Conclusion

To fill the gap of earlier reviews of the
athletes' stress-burnout relationship, we
conducted a systematic review and meta-
analysis. We found a strong association
between stress and burnout, and that age,
sports experience, training load, athletic
level, and region moderate this association.
The findings update current knowledge of
the relationship between athletes' stress and
burnout and provide a comprehensive
picture of its variations. We suggest that
sports professionals provide athletes with
appropriate stress management programs
during their daily training. By doing so, we
can prevent the negative consequences of
youth sports participation and enhance their
psychological well-being.
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