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ABSTRACT ARTICLE HISTORY
Burnout is a mental health problem that appears to be increasingly Received 11 December 2022
common among athletes. Importantly, burnout may also Accepted 5 June 2023
simultaneously increase the risk for other health consequences. In
order to examine this idea further, in the present study we
provide the first systematic review and meta-analysis of the
association between athlete burnout and mental and physical
health outcomes. A literature search returned 54 studies (N=
13,976 athletes) examining various negative (e.g. depression,
anxiety, insomnia; 27 studies) and positive (e.g. satisfaction,
vitality, quality of life; 19 studies) mental health outcomes and
physical health outcomes (e.g. biomarkers, somatic symptoms,
physiological indices; 18 studies). A systematic review of this
literature showed that athlete burnout was associated with both
increases in negative mental health outcomes and decreases in
positive mental health outcomes. However, evidence for an
association between athlete burnout and physical health
outcomes was mixed. This broad pattern of findings was
supported by a meta-analysis. Our review suggests that burnout
may indeed have many negative implications for athletes’ health.
The findings also identify a need for further research in this area,
especially in relation to burnout and its longitudinal association
with biomarkers and physiological indices.

KEYWORDS
Stress; health; sport;
wellbeing; exhaustion

Introduction

Sport participation is associated with numerous benefits for athletes. These include
financial rewards, friendship networks, and a sense of belonging, but can also include
increased wellbeing and improved physical health (Hulteen et al., 2017). However, for
some athletes the extreme demands of competitive sport can lead to mental and physical
health problems (e.g. Gustafsson et al., 2011; Purcell et al., 2019; Sabato et al., 2016). In the
present study, we are interested in understanding how an increasingly prevalent mental
health concern in athletes — burnout — may exacerbate other mental and physical health
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problems. To do so, we provide the first ever systematic review and meta-analysis of
athlete burnout and mental and physical health outcomes. We hope the findings will
provide a basis from which to inform policy in regards to the importance of burnout
for athletes, highlight directions for future work, and further emphasise the need for pre-
vention and intervention strategies for burnout in sport.

Mental and physical health

Health is essential for optimal human functioning. Rather than viewed as a dichotomy (i.e.
healthy vs. unhealthy), current conceptualisations of health are based on a continuum
from well to poor (Krahn et al., 2021). Researchers have also argued that health is best
conceptualised as multidimensional with the dimensions of mental and physical health
being the main focus of theoretical models (e.g. Kivimaki et al., 2020). Both dimensions
are influenced by environmental, social, and personal factors and thus can improve or
reduce across the lifespan. Such dynamic changes across time may require adaptation
to new situations or conditions in order to maintain ‘good health’. As such, health
should be viewed as continuous and dynamic and determined by adaptation across life
as well as constituting multiple dimensions.

Mental health reflects one major dimension of health. It has traditionally been concep-
tualised as whether an individual meets or does not meet the diagnostic criteria for a
mental illness such as those specified in the Diagnostic and Statistical Manual of
Mental Disorders (DSM; American Psychological Association, 2013) as well as the fre-
quency or severity of symptoms that are characteristic for a specific mental illness or
group of mental illnesses (Conway et al., 2019). For instance, a psychologist may deter-
mine the number of criteria an individual meets for a specific mental illness via a clinical
interview. Such interviews can also be accompanied by standardised self-report question-
naires that ask the individual about the frequency and/or severity of specific symptoms
(Conway et al., 2021). Such questionnaires establish where an individual may sit on a con-
tinuum. In line with the broader conceptualisation of health, this allows a practitioner to
establish how mentally well/poor an individual is and thus provides more information to
develop individualised intervention approaches.

Beyond the traditional conceptualisation of mental health, there have been calls that
mental health should also be conceptualised in terms of its positive aspects (Galderisi
et al, 2015). This informed a new way of viewing mental health. Individuals with
mental illness who successfully managed their condition were now viewed as healthy.
Meanwhile, individuals without mental illness could be viewed as poorly if they were
unhappy. In line with this idea, newer and broader conceptualisations of mental health
now focus on the individual’s ability to value and engage with their life (Wren-Lewis &
Alexandrova, 2021). In this broader conceptualisation, to assess an individual’'s mental
health, one could also use self-report measurements concerning their perception of
their life’s quality or satisfaction (Fusar-Poli et al., 2020). This conceptualisation of
mental health therefore includes both the presence of symptoms that may be indicative
of a mental illness as well as the presence of positive perceptions of life.

Physical health is the second major dimension of health. It can be conceptualised as
the overall condition of the body (McCartney et al., 2019). Thus, physical health is often
operationalised as any objective measurement that was taken from the body (Mathers
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et al,, 2003). For instance, physical health may be measured by assessing biomarkers from
bodily fluids such as blood and saliva, and by imaging techniques such as electrocardio-
grams. More recently, however, research has also advocated for adding self-report
through standardised questionnaires to measure physical health (Krahn et al.,, 2021).
This approach allows for both objective and subjective assessments that focuses not
only on physiology, but also on how individuals subjectively feel with respect to their
physical condition.

Health is integral to leading a productive and happy life (Avan & Hachinski, 2021). This
remains true for athletes for whom health is key to be able to perform to their highest
level in competition (Verhagen et al., 2020). Paradoxically, however, with increased inten-
sity and frequency of training, athletes are also at a higher risk of injury (Sabato et al.,
2016) as well as physical health complications such as respiratory inflammation and infec-
tion (Gleeson & Pyne, 2015). Furthermore, in recent years, scholars have highlighted that
some mental health difficulties appear to be more prevalent in athletes than in the
general population (e.g. depressive symptoms; Gouttebarge et al., 2019). It may well be
that there are aspects of athletes’ experiences such as injuries, performance slumps,
and career transitions that make them more susceptible to such difficulties (Rice et al.,
2016).

In the present study, we are interested in furthering our understanding of a specific
mental health problem - burnout. Public policy is beginning to recognise the importance
of burnout in this regard. In particular, several public health organisations have revised
relevant policy to highlight burnout as an increasingly relevant occupational health
problem. Most notably, has been the recent 11th revision of the World Health Organis-
ation (WHO)'s International Statistical Classification of Diseases (ICD-11; WHO, 2022)
which now considers burnout as an occupational phenomenon that has the potential
to influence an individual’s health status and their contact with health services. Collec-
tively these changes highlight burnout’s relevance as a health issue - both in itself but
also because of its potential to influence other health factors.

Athlete burnout

Burnout has its theoretical foundations in the human services professions (Maslach &
Jackson, 1981). It was formally defined as a multidimensional psychological syndrome
with three symptoms: emotional exhaustion, cynicism, and reduced efficacy (Maslach,
1986). Emotional exhaustion represents feelings of being emotionally overextended
and exhausted because of one’s work. Cynicism describes a cynical and impersonal reac-
tion towards those around oneself. Finally, reduced efficacy depicts a lack of feeling like
one is competent and successful at work. In the many occupational contexts that burnout
has been examined, these symptoms are associated with many negative outcomes
including negative organisational attitudes, worse work performance as well as head-
aches, muscle tension, and sleep disturbances (Alarcon, 2011; Maslach & Leiter, 2016;
Taris, 2006).

Anecdotal accounts that athletes could be susceptible to burnout spurred heightened
applied and empirical interest in burnout in the sport context. To advance work in this
area, Raedeke and Smith (2001) adapted Maslach’s original burnout definition to better
reflect the context of sport. In doing so, emotional exhaustion was broadened to
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include both physical and emotional aspects of exhaustion (physical and emotional
exhaustion). Cynicism was revised to describe a reduction in interest and development
of a negative attitude towards one’s sport (devaluation). Finally, the reduced efficacy
was adjusted to reflect a reduced sense of athletic efficacy and accomplishment
(reduced sense of athletic accomplishment). Based on this definition, the authors also pro-
vided the first robust measure of burnout for athletes - the Athlete Burnout Questionnaire
(ABQ; Raedeke & Smith, 2001) — which recent reviews show is the most widely used for the
quantification of burnout in athletes (e.g. Lin et al., 2021).

There are several reasons to believe that burnout is indeed relevant to athletes. For
example, sport is likely conducive to burnout development. In this regard, studies show
over 10% of athletes can experience moderate to severe symptoms at some point in
the season (Gustafsson et al.,, 2017a). In addition, and perhaps more importantly, recent
evidence suggests that, on average, the prevalence of burnout symptoms is increasing
and has been for the past two decades (Madigan et al., 2022). Finally, a growing body
of work suggests that burnout is associated with a wide range of important outcomes
for athletes. For example, studies have shown burnout to predict reductions in motivation
(Martinent et al., 2014) and wellbeing (Nicholls et al., 2022), and an increased risk of
dropout from sport (Isoard-Gautheur et al., 2016). These findings appear to generalise
across athletes of different competitive levels (e.g. amateur, elite), age groups (e.g.
junior, adult), and types of sport (e.g. team, individual; Gustafsson et al., 2017a).

Athlete burnout and mental and physical health

Burnout may also have implications for further health consequences. There are several
reasons to believe this to be the case for athletes. Allostatic overload may provide one
such explanation (McEwen & Stellar, 1993). This theory was developed in the general psy-
chology literature and seeks to explain how different physiological systems function fol-
lowing the exposure to stress. In this regard, stress is thought to be triggered when
environmental challenges exceed an individual’s ability to cope with those challenges.
Whereas short-term stress exposure and associated physiological changes are assumed
to be adaptive, chronic exposure is thought to have a negative impact and increase
disease risk via allostatic overload. Allostatic overload is therefore defined as a multisys-
tem dysfunction in the hypothalamus-pituitary-adrenal (HPA) axis and immune, anabolic,
and cardiovascular systems. Because the accumulation of chronic stress is also thought to
underpin burnout development, it has been suggested that burnout may be tied to sub-
sequent ill health via allostatic overload (Juster et al., 2011).

In regard to athlete burnout specifically, Smith’s (1986) cognitive-affective stress model
also provides an explanation for why burnout may affect athletes’ health. Akin to occu-
pational models, Smith’s model suggests that athlete burnout develops in response to
chronic stress. In particular, stress is triggered following an athlete’s appraisal that the
demands of a situation do not correspond with, or outweigh, their available resources
to deal with the demands. Again, while acute stress is thought to have adaptive proper-
ties, a chronic imbalance between the perceived demands and resources will result in the
development of burnout. Smith’s model also posits that burnout development includes
physiological and behavioural responses. These responses are defined as both physiologi-
cal symptoms (e.g. fatigue and illness susceptibility) as well as mental health symptoms
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(e.g. anxiety and depression). This model therefore explicitly highlights how burnout may
lead to other health outcomes. This link has also been reiterated in Gustafsson et al. (2011)
integrated model of athlete burnout that summarises and integrates dominant models of
burnout within sport psychology, including Smith’s model. Gustafsson et al.’s (2011) inte-
grated model therefore views burnout as a consequence of stress and links it with further
health consequences such as impaired immune function and chronic inflammation. These
ideas, then, form the backdrop to the present review.

Many studies outside of sport support the idea that burnout is associated with health
outcomes. For example, Williams et al. (2019) reviewed the outcomes of burnout in phys-
icians and found burnout to be linked with mental health problems (e.g. depression),
reductions in positive mental health (e.g. reduced quality of life), and increased physical
health problems (e.g. musculoskeletal pain). Similar effects have been found by studies on
burnout in faculty members (Sabagh et al., 2018), nurses (Jun et al., 2021) and military per-
sonnel (Archer & Alagaraja, 2021). Most notably, in this regard, was a recent study by Sal-
vagioni et al. (2017) who reviewed 61 prospective studies that had examined burnout and
its health outcomes. This review found burnout to be a significant longitudinal predictor
of mental health outcomes (e.g. insomnia), physical health outcomes (e.g. coronary heart
disease), in addition to occupational outcomes (e.g. job satisfaction).

Other research has attempted to examine biomarkers of burnout. This work has exam-
ined markers that are associated with different systems in the body. For example, studies
have assessed hormones associated with the HPA axis, such as cortisol and dehydroepian-
drosterone sulphate (DHEA-S), metabolites, such as glycated haemoglobin Alc (HbA1c),
triglyceride lipids and biomarkers of immune system function like C-reactive protein
(CRP) and secretory immunoglobulin A (slgA; see Danhof-Pont et al, 2011; Shirom,
2005 for a review). Findings here have been more mixed than for other outcomes, but
still suggest that burnout may have a physiological fingerprint that could help to
explain why it may lead to chronic mental and physical health outcomes.

The link between athlete burnout and health outcomes has also been supported by
empirical research. Cresswell and Eklund (2006), for example, examined the association
between burnout and depressive symptoms. They found that emotional and physical
exhaustion as well as devaluation were associated with higher levels of depressive symp-
toms. In more recent work, DeFreese and Smith (2014) showed burnout to be associated
with lower levels of life satisfaction. There have also been investigations into the associ-
ation between athlete burnout and physical health. In this regard, initial work has shown
burnout to be associated with physical symptoms which includes headaches, chest pain,
and dizziness (Daumiller et al., 2021). Despite these findings, and unlike in occupational
contexts, however, the evidence for these relationships has not yet been systematically
reviewed or meta-analytically quantified.

The present study

Burnout is a mental health concern in its own right. However, there are also many reasons
to expect burnout to be linked to other health outcomes for athletes. Outside of sport,
burnout has indeed been consistently associated with an increased incidence of many
other health outcomes (Salvagioni et al., 2017). The growing body of literature examining
this link in sport has yet to be systematically collated and reviewed. This is additionally
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important because such a review is key to understand the outcomes of athlete burnout,
inform future work in this important and developing area, and to support athletes’ health
as best as possible. Consequently, the aim of the present study was to provide the first
such review. In doing so, we provide quantitative summaries of these relationships
where appropriate by way of meta-analysis to determine the strength of current evidence
and test the relationships proposed by relevant theories. In line with recent work, we con-
ceptualise health as a multidimensional construct by including studies that assessed
negative mental health outcomes, positive mental health outcomes, and physical
health outcomes.

Methods

This systematic review and meta-analysis are reported in line with the Preferred Reporting
Items for Systematic review and Meta-Analysis (PRISMA; Moher et al., 2009). In addition,
the protocol for this study was pre-registered and published on PROSPERO prior to con-
ducting the search ([ID removed for anonymisation purposes]).

Literature search

A computerised literature search was conducted, searching the following databases: Psy-
chINFO, PsychARTICLES, MEDLINE, SPORTDiscus, ScienceDirect, and ProQuest Disser-
tations. In line with the multidimensional conceptualisation of health (Fusar-Poli et al.,
2020) and current theories on the association between burnout and health, we used
the search terms: ‘burnout’ and ‘athletes’ and ‘health OR wellbeing OR mental health lit-
eracy OR mental health attitudes OR self-perception OR values OR cognitive skills OR per-
formance OR emotions OR behaviour OR self-management OR social skills OR associations
OR interpersonal OR meaning of life OR quality of life OR depression OR anxiety OR
tension OR anger OR sleep OR fatigue OR illness OR withdrawal'. The search-strings for
each of these databases are provided in the supplemental materials (Supplementary
Material: Table A). On PsychINFO, PsychARTICLES, MEDLINE, and SPORTDiscus subject
headings (e.g. MeSH terms) from these databases were used to include synonyms. We
further used wildcards to consider entries with different spellings and grammatical
forms. On ScienceDirect, different spellings, grammatical forms, and synonyms were
added as free text words since this database does not have a catalogue of subject head-
ings and does not support wildcards. The search date was set between January 2001 (the
year the ABQ was published) and March 2022. The first and second author ran the search
on the 17th of March 2022, which returned 853 studies. In addition to the standardised
search, the authors searched the wider literature through Google Scholar. Once duplicates
were removed and abstracts were screened, 116 articles were assessed for eligibility using
the inclusion criteria below.

Inclusion criteria

The initial search identified 853 records. Following duplicate removal, 599 records were
screened by the first and second author through examining the abstracts to determine
whether the record measured burnout and another health outcomes as well as
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whether the sample were athletes. If this was unclear, the report was sought for retrieval.
Disagreement between the two authors were resolved through discussion and mediating
with another author. In total, 125 reports were sought for retrieval. We were unable to
retrieve the full-text version of nine reports. 116 reports were therefore assessed for
eligibility.

We included studies in the present study if they: (a) measured burnout; (b) had a
sample of athletes who were competing in their sport; (c) measured another mental or
physical health outcome; (d) were published in English; (e) were a published journal
article, thesis/dissertation, or conference presentation; and (f) included a sample that
was unique (e.g. not included in more than one study). Following the full-text eligibility
assessment, studies were excluded because they did not measure a mental and physical
health outcome that met the criteria (n = 42), did not include sufficient information (n=7),
did not measure burnout (n = 2), had a non-athlete sample (n = 1), or re-analysed already
published data (n=1). This assessment resulted in the final inclusion of 54 studies. We
have provided an overview of this process in Figure 1.

Identification of studies via databases and registers

c
2 Records removed before
S Records identified from*: screening:
&= Databases (n = 853) » Duplicate records removed
k= (n =254)
[}
K=}
' o
Records screened Records excluded
—
(n =599) (n = 485)
Reports sought for retrieval Reports not retrieved
—
= (n =125) (n=9)
S
7}
e
(%}
(72}
Reports assessed for eligibility
(n=116) »| Reports excluded:
Did not measure a health
outcome (n =42)
Insufficient information (n = 7)
Did not measure burnout
(n=2)
Non-athlete sample (n = 1)
) Re-analysis of published data
3 (n=1)
= Studies included in review
E (n=54)

Figure 1. PRISMA flow diagram of reviewed studies on the health outcomes of athlete burnout.
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Data extraction

We reviewed the remaining studies in full and summarise the studies in Tables 1-3. We
first separated the studies by the health outcomes they examined in relation to
burnout (e.g. Table 1: negative mental health, Table 2: positive mental health, Table 3:
physiological health). If a report covered more than one of these categories, it was
entered in all relevant tables. The following data were extracted for these summary
tables: (a) publication information (authors/year), (b) sample size, (c) athlete demo-
graphics, (d) study design, () measure of burnout, (f) measure(s) of health, (g) statistical
analysis, (h) correlations, and (i) additional findings. The extracted data was crosschecked
by two authors. We summarised sample size, athlete demographics and the number of
times different burnout measure were used for all included studies. For each category
(e.g. negative mental health outcomes) and outcome (e.g. depressive symptoms) we
then provided an overview of the implemented study designs. For the systematic
review, we compared effect sizes from the provided correlations in the reports as well
as summarised potential additional findings from further statistical analyses.

Quality assessment

Following data extraction, we provided an assessment of the quality of studies. For this
assessment, we followed the National Institute for Health and Care Excellence (NICE)
Quality appraisal checklist for quantitative studies reporting correlations and associations
(NICE, 2012). This checklist considers the following criteria: study population, methods of
selection of exposure/comparison group (if appropriate), outcomes, analyses, and
summary. For each of these criteria, studies were rated as: source of bias persists (—),
unclear or not all source of bias addressed (+), or risk of bias minimised (++). If a criterium
was not applicable to the study design or a study did not report on the specific criterium,
the ratings ‘not applicable’ and ‘not reported’ were used respectively. This was conducted
independently by two authors. Disagreements were resolved via consensus among
authors with reference to the original studies. We have included a summary of this infor-
mation in the supplementary materials (Supplementary Material Table B).

Meta-analytical procedures

Where enough studies existed on outcomes that could be meaningfully pooled, we ran
meta-analyses (minimum of two studies; Cochrane Consumers and Communication
Review Group, 2016a). All statistical analyses were conducted with R and R Studio (R
Core Team, 2022). Effect size interpretations for Pearson’s r were based on Cohen's
(1988) guidelines deeming 0.1 to 0.3 as small, 0.3 to 0.5 as medium and 0.5 and above
as large.

Modelling approach

In line with Gucciardi et al. (2021) recommendations, we used multilevel modelling to
meta-analyse the association between burnout and health outcomes (based on reported
correlation coefficients [r]). These models partition the variance in the data across
three levels. The first level represents sampling-variance, the second level represents



Table 1. Overview of studies examining the association between athlete burnout and negative mental health outcomes.

Burnout Total BO

Publication Sample Size Demographics Design Measure Outcome Measure/s Analyses CORR EPE CORR  DEV CORR  RSA CORR Additional Findings

Depression

Amemiya and 143 University athletes, 89 3-W LONGL, 7-month Burnout Scale  Kessler Psychological CLPM 52 A7 .50 26 Interpersonal exhaustion correlated with
Sakairi males, 54 females, mean period, T2 = off-season for Distress Scale depression (.45; .47; .54)

(2021) age =19.83 (1.03) University Interpersonal exhaustion predicted future
Athletes depressive symptoms in the cross-lagged
panel model (beta[T1;T2] = .21; beta[T2;T3]

=.22).

Cresswell and 392 Premier male amateur s ABQ Depression Anxiety SEM .56 .59 07 The purpose of this study was the evaluation
Eklund rugby union players, MBI Stress Scale of an existing burnout measure, as such, no
(2006) mean age =25.3 (4.3) further models concerning the relationship

between burnout and depression were
evaluated.

De Francisco 453 Youth athletes, 68.7% (& ABQ Depression subscale SEM In the structural model, the latent burnout
etal. males, mean age = 18.93 from Depression variable was significantly associated with
(2016) (3.85), 23.5% individual Anxiety Stress Scales the latent depression variable (b =.53).

athletes No correlations for individual dimensions
and the depression scale were provided.

Feeser (2016) 158 Collegiate athletes, 68.4% (&Y ABQ Beck Depression REG .55 Only Spearman correlations between the

males, 18 to 25+ year Inventory burnout and depression variables were

olds, team and individual calculated. Associations between these

sports variables were not tested in the regression
models.

Frank et al. CS=194; Junior elite athletes; CS: CS and 3-W LONGL, T1=  ABQ Centre for REG, CLPM CS: .59 CS: Burnout was not significantly associated
(2017) LONGL =92 mean age = 15.08 (1.95). preparation, T2 = Epidemiologic with depression in the multiple linear

LONGL: mean age = competition, T3 = recovery Studies Depression regression model.

14.82 (2.26); mixed team Scale LONGL: The CLPM with cross-paths from

and individual sports burnout to depression and depression to
burnout showed the best fit. Due to
constraints, both directions had the same
effect (b=.18).

Gerber etal. 257 at Swiss Olympic partner PROSP, 6-month follow-up SMBM Depression items from  Hierarchical 40 19 a7 28 Physical fatigue (SMBM) significantly
(2018b)? baseline, school students, 163 ABQ Patient Health REG, CLPM correlated with depressive symptoms = .38;

197 at males, 94 females, mean Questionnaire cognitive weariness (SMBM) significantly
follow-up age = 16.82 (1.44), 45% correlated with depressive symptoms = .37;

individual sports
Follow-up: 125 boys, 73
girls, mean age = 16.83
(1.4), 45% individual
athletes

emotional exhaustion (SMBM) significantly
correlated with depressive symptoms =.23.
In the HL regression model, exhaustion
(ABQ) significantly predicted depressive
symptoms at follow-up (beta=.18). In the
CLPM, devaluation (ABQ) significantly
predicted depressive symptoms at follow-
up (beta=.13).

(Continued)
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Table 1. Continued.

Burnout Total BO
Publication Sample Size Demographics Design Measure Outcome Measure/s Analyses CORR EPE CORR  DEV CORR  RSA CORR Additional Findings
Grobbelaar 41 Male student rugby union 7-W LONGL, 5-month ABQ Stellenbosch Mood CORR 43 A4 37 29 No statistical analyses beyond correlations
etal. players, mean age = period, T1-T3: pre-season, Scale were reported.
(2011) 22.26 (1.39) T4-T5: pre-competition,
T6-T7: competition
King et al. 84 Professional jockeys, 93% cs ABQ Centre for Binary Based on the binary univariate logistic
(2021) male, 7% female, mean Epidemiological univariate regression, for each unit increased in EPE
age =25.5 (6.6) Studies Depression LOG-REG (OR=1.17), DEV (OR=1.3), RSA (OR=
1.03), the odds of meeting the diagnostic
cut-off for depression increases. These
associations were not significant.
Raedeke et al. 302 206 males, 96 females, (&Y ABQ Depression Anxiety CORR .36 40 a7 The purpose of this study was the evaluation
(2013) mean age = 19.06 (3.88), MBI Stress Scale of an existing burnout measure, as such, no
team and individual further models concerning the relationship
sports between burnout and depression were
evaluated.
Smith et al. 108 Professional soccer 2-W LONGL, 3-month ABQ Centre for CLPM 42 49 .57 CLPMs for burnout and depression were
(2018) academy athletes, mean period Epidemiologic tested separately, as such, associations
age =16.15 (1.84) Studies Depression between burnout and depression were not
Scale evaluated beyond correlations.
Sorkkila et al. 391 Student athletes, 51% s Sport Burnout  Internalising symptom  SEM NE] 22 -.03 a3 Correlations represent correlations between
(2020) female, mean age =16 Inventory subscale of Strengths latent factors of exhaustion, cynicism, and
0) and Difficulties inadequacy. In the SEM, depressive
Questionnaire symptoms and exhaustion were
significantly associated (b =.13).
Vaughan 589 57.21% male, mean age = cs ABQ Abbreviated Profile of ~ REG In the multiple regression models, overall
et al. 23.54 (9.38), team and Mood States total burnout (beta =.21), exhaustion
(2020) individual sports Questionnaire (beta =.11), devaluation (beta =.23) and
reduced sense of accomplishment (beta
=.27) were significantly associated with
depression.
Wu et al. 685 College winter sports s ABQ Depression, Anxiety, Path-A A5 .53 32 In the examined path analysis, associations
(2021) athletes, 55% males, Stress scale between depression and burnout were not
45% females, mean age tested.
=20.5 (1.5), 58.8%
individual event, 41.2%
team event
Anxiety
Cresswell and 392 Premier male amateur (&Y ABQ Depression Anxiety SEM A6 A1 .09 The purpose of this study was the evaluation
Eklund rugby union players, MBI Stress Scale of an existing burnout measure, as such, no
(2006) mean age = 25.3 (4.3) further models concerning the relationship

between burnout and anxiety were
evaluated.

(Continued)
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Table 1. Continued.

Burnout Total BO

Publication Sample Size Demographics Design Measure Outcome Measure/s Analyses CORR EPE CORR  DEV CORR  RSA CORR Additional Findings

Gustaffson 258 Elite adolescent athletes, [ ABQ Performance Failure REG Shame: Shame: Shame:  The MV regression analysis showed fear of
etal, 148 males, 105 females, Appraisal Inventory 27 23 A1 experiencing shame to be significantly
(2017b) 71% team sports, 29% Self: Self: Self: associated with reduced sense of

individual sports, mean 22 23 39 accomplishment (beta = .22).
age =16.95 (0.86) Loss: Loss: Loss:
.19 .23 .30
Other: Other: .22 Other: .26
.26 Future: .19 Future: .36
Future: .23

Isoard- 461 Handball youth athletes, s ABQ Competitive Anxiety CORR SA: SA: The purpose of this study was the evaluation
Gautheur 213 female, 248 males State A7 12 of an existing burnout measure, as such, no
etal. CA: further models concerning the relationship
(2010) 40 between burnout and anxiety were

evaluated.

King et al. 84 Professional jockeys, 93% s ABQ Generalised Anxiety Binary Based on the binary univariate logistic
(2021) male, 7% female, mean Disorder Scale univariate regression, for each unit increased in EPE

age =25.5 (6.6) LOG-REG (OR=4.7), DEV (OR=3.0), RSA (OR=2.9),
the odds of meeting the diagnostic cut-off
for anxiety increases. These associations
were significant.

Raedeke et al. 302 206 males, 96 females, cs ABQ Depression Anxiety CORR 29 19 .04 The purpose of this study was the evaluation
(2013) mean age = 19.06 (3.88), MBI Stress Scale of an existing burnout measure, as such, no

team and individual further models concerning the relationship
sports between burnout and anxiety were
evaluated.

Sanchez- 235 Professional yachting, 146 (&Y ABQ Sport Anxiety Scale-2  SEM SA: SA: SA: In the CFA, the latent variable of athlete
Romero men, 89 women, mean Performance Failure .36 32 34 burnout was correlated with the sport
etal. age = 24.66 (8.03) Appraisal Worry: .18 Worry: Worry: .30 anxiety latent (r=.67) and the (fear of)
(2021) CD: .06 CD: performance failure latent (r=.53).

39 CD: 32 In the SEM, athlete burnout was
Shame: 46 Shame: significantly associated with sport anxiety
.24 Shame: 35 (b=.67).
Self: .25 Self:
.26 Self: .36
Loss: 25 Loss:
.30 Loss: 31
Other: 47 Other:
.28 Other: 33
Future: .23 43 Future: .29
Future: .31

(Continued)
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Table 1. Continued.

Burnout Total BO
Publication Sample Size Demographics Design Measure Outcome Measure/s Analyses CORR EPE CORR  DEV CORR  RSA CORR Additional Findings
Vaughan 589 57.21% male, mean age = cs ABQ Sport Anxiety Scale-2  REG In the multiple regression models, overall
et al. 23.54 (9.38), team and total burnout (beta =.12), exhaustion
(2020) individual sports (beta =.10), devaluation (beta=.18) and
reduced sense of accomplishment (beta
=.12) were significantly associated with
anxiety.
Werner et al. 178 Division | collegiate cs ABQ Anxiety subscale from  Moderate 49 In the moderated hierarchical regression
(2021) athletes, 131 female, 47 the Depression hierarchical model, anxiety was significantly associated
males, mean age = 19.8 Anxiety and Stress REG with burnout (beta = .45).
(1.4), 45.5% team sports Scale
Wu et al. 685 College winter sports cs ABQ Depression, Anxiety, Path-A .39 A4 a7 In the examined path analysis, associations
(2021) athletes, 55% males, Stress scale between anxiety and burnout were not
45% females, mean age tested.
=20.5 (1.5), 58.8%
individual event, 41.2%
team event
Yildirim and 391 Men'’s soccer youth players, s ABQ Sport Competition SEM 47 In the examined SEM, associations between
Korug mean age = 17.3 (1.12) Anxiety test anxiety and burnout were not tested.
(2021)
Addictive Behaviour
Becker et al. 95 Endurance athletes, 54.7% s ABQ Exercise Addiction ANOVA 14 -.23 -.10 The study did not assess the relationship
(2021) female, mean age = 31.9 Inventory between burnout and exercise addiction
(15.02). further.
King et al. 84 Professional jockeys, 93% s ABQ Alcohol Use Disorder Binary Based on the binary univariate logistic
(2021) male, 7% female, mean Identification Test univariate regression, for each unit increased in EPE
age =25.5 (6.6) LOG-REG (OR = 1.30), DEV (OR=1.33), RSA (OR =
1.18), the odds of meeting the diagnostic
cut-off for adverse alcohol use increases.
These associations were not significant.
Reche et al. 449 Athletes, 320 males, 129 s ABQ Exercise Dependence  CORR 29 a3 =15 No further statistical analyses beyond
(2018) females, mean age = Scale-Revised correlations were carried out to examine
19.71 (6.62), 27.6% the relationship between burnout and
individual sports exercise dependence.
Insomnia
Gerber et al. 257 at Swiss Olympic partner 2-W LONGL, 6-month SMBM Insomnia Severity Index CLPM 43 Provided correlations are based on latent
(2018a) baseline, school students, 125 period 46 variables of burnout and insomnia. In the
196 at boys, 73 girls, mean age CLPM, burnout significantly predicted
follow-up, =16.83 (1.4) insomnia over time (b =.27). Insomnia did
50 for not significantly predict burnout over time.
sleep-EEG

(Continued)
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Table 1. Continued.

Burnout Total BO
Publication Sample Size Demographics Design Measure Outcome Measure/s Analyses CORR EPE CORR  DEV CORR  RSA CORR Additional Findings
Li et al. (2018) 10 China national blind soccer 5-W LONGL, 5-month ABQ Pittsburgh Sleep dynamic p- 29 Provided correlations are based on latent
team, male period Quality Index technique .38 variables of burnout and sleep quality.
analysis Burnout significantly predicted Sleep
(Base) Quality over time (beta = .06). Sleep Quality
did not significantly predict burnout over
time.
Worry
Moen et al. 358 Junior athletes, 54% males, (& ABQ Penn State Worry SEM 49 In the covariance structure model, the
(2017)° 46% females, mean age Questionnaire .36 burnout latent significantly correlated with
=18.2, 28% skiing, 22% worry (r=.64). In the first SEM, burnout
soccer, 13% biathlon was significantly associated with worry (b
= .44). In the second SEM, burnout was
significantly associated with worry (b
=.43).
Moen et al. 356 Junior athletes, 191 males, (&Y ABQ Penn State Worry Hierarchical 45 In the hierarchical regression model, burnout
(2016) 165 females, mean age Questionnaire REG was significantly associated with worry (b
=18.2, individual and =.18).
team sports
Mood
Grobbelaar 41 Male student rugby union 7-W LONGL, 5-month ABQ Stellenbosch Mood CORR Tension: Tension: Tension: Tension:  No further statistical analyses beyond
etal. players, mean age = period, T1-T3: pre-season, Scale 42 40 32 34 correlations were carried out to examine
(2011) 22.26 (1.39) T4-T5: pre-competition, Anger: Anger: .36 Anger: .29  Anger: .26 the relationship between burnout and
T6-T7: competition 35 Fatigue: .46 Fatigue: .22 Fatigue: .24 mood states.
Fatigue: .37 Confusion:  Confusion: ~ Confusion:
Confusion: 35 31 33
39
Markati et al. 142 54 males, 88 females, mean (&Y ABQ Fatigue scale from MANOVA 45 64 —.69 Based on MANOVA, individuals with high
(2019) age =15.75 (1.27), 51% Profile Mood States burnout reported significantly higher
team sports Questionnaire fatigue compared to low burnout group
(partial eta squared = .80).
Psychological Distress
King et al. 84 Professional jockeys, 93% s ABQ Kessler Psychological Binary Based on the binary univariate logistic
(2021) male, 7% female, mean Distress Scale univariate regression, for each unit increased in EPE
age =255 (6.6) LOG-REG (OR=5.3), DEV (OR=7.9), RSA (OR=8.0),

the odds of meeting the diagnostic cut-off
for psychological distress increases. These
associations were significant.

(Continued)
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Table 1. Continued.

Burnout Total BO
Publication Sample Size Demographics Design Measure Outcome Measure/s Analyses CORR EPE CORR  DEV CORR  RSA CORR Additional Findings
Martin et al. 23 Swimming and diving team  3-W LONGL, 6-week period ABQ Training Distress Scale  REG 47 In the regression model, training distress was
(2021) members, 17 men (age pre-competition, T1 = not significantly associated with burnout
=20.3), 23 women (age training period start, T2 = (b=.34; B=.24).
=19.3) middle of training period,
T3 =end of training period
Body Image Dissatisfaction
Baella-Vigil 352 University athletes, 245 s ABQ Body Image Poisson REG In the original bivariate regression, no
et al. male, 107 female, mean Dissatisfaction significant association between burnout
(2020) age =19.6 (2.42), 48.59% and body dissatisfaction were found.
team sports, 51.41% In the follow-up Poisson regression
individual sports analysis, burnout was significantly
associated with body dissatisfaction.
Cumming 194 Dance students; 169 [ Exhaustion Social Physique Anxiety Two-stage 20 No further statistical analyses beyond
and Duda females, mean age = dimension cluster correlations were carried out to examine
(2012) 16.73 (1.45) from the analysis the relationship between burnout and
ABQ social physique anxiety.

Notes. EPE = Emotional and Physical Exhaustion; DEV = Devaluation, RSA = Reduced Sense of Accomplishment; CD = Concentration Disruption; SA = Somatic Anxiety; CA = Cognitive Anxiety; CS = Cross-Sectional; LONGL = Longitudinal; PROSP = Prospective;
W =Wave; T1 = time point 1; T2 = time point 2; T3 = time point 3; CLPM = Cross-Lagged Panel Model; SEM = Structural Equation Model; REG = Regression; LOG = Logistic; Path-A = Path-analyses; CORR = Correlation; ABQ = Athlete Burnout Questionnaire;
MBI = Maslach Burnout Inventory; SMBM = Shirom-Melamed Burnout Measure.

“Gerber et al. (2018b) and Gerber et al. (2018¢) are treated as the same since these studies were carried out with the same sample.

®Moen et al. (2017) and Moen and Myhre (2017) are treated as the same study here since they were carried out with the same sample.
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Table 2. Overview of studies examining the association between athlete burnout and positive mental health outcomes.

Total
Burnout Burnout DEV RSA
Publication Sample size Demographics Design Measure Outcome measure/s Analyses CORR EPECORR  CORR CORR Main findings
Satisfaction
Chen and S1: 167 S1: 54 female, mean age =30.91 cs ABQ Team satisfaction CORR S1: No further statistical analyses
Chang (2017) $2: 290 (8.78). Satisfaction with life Team: beyond correlations were carried
$2: 123 females, mean age = scale —-34 out to examine the relationship
16.13 (0.78). Life: between burnout and team or life
Team and individual sports —.40 satisfaction.
S2:
Team:
—47
Life:
—48
Chen and Kee ~ S1:169; S2: 265 S1: Senior high school athletes, (& ABQ S1: Satisfaction with life REG S1: S1: NEB No further statistical analyses
(2008) 144 boys, 51 girls, mean age = scale, Team Team: Team: Team: beyond correlations were carried
16.43 (0.7), 16% team sport. satisfaction —40 —.46 —.56 out to examine the relationship
S2: Senior high school athletes, S2: Life: Life: Life: between burnout and team or life
159 boys, 106 girls, mean age = Team satisfaction -30 =31 —.45 satisfaction.
16.47 (0.7) S2: S2: S2:
Team: Team: Team:
-.30 —42 -.29
DeFreese and 86 Collegiate (40%) and club (60%) cs ABQ Satisfaction with Life Hierarchical REG -.16 -14 -.10 —.16  No further statistical analyses
Barczak athletes, 70% females, mean scale beyond correlations were carried
(2017) age =20.2 (1.5), team and out to examine the relationship
individual sports between burnout and life
satisfaction.
DeFreese and 465 Collegiate athletes, 24% diving, ~ 4-W LONGL, 4-month period, T1  ABQ Satisfaction with life Multilevel linear —40 -31 -30 —42 In the growth model, a negative
Smith (2014) 76% track and field, 41% males, = beginning of season, T4 = end scale modelling fixed-effect, temporal association
59% females, mean age = 19.7 of season between athlete burnout and life
2.3) satisfaction was found for global

(mean slope = —.31) and
dimensional burnout models
(EPE=—.16; DEV=—.17; RSA =
—.25). Evidence for significant
between-athlete variation in the
athlete burnout-life satisfaction
relationship in the global burnout
model was also found (random
slope =.08). This result was the
same for the dimensional models
apart from RSA.

(Continued)

Sl a ADOTOHDAS 3SIDHIXT ANY LHOdS 40 M3IIATY TYNOILYNYILNI



Table 2. Continued.

Total
Burnout Burnout DEV RSA
Publication Sample size Demographics Design Measure Outcome measure/s Analyses CORR EPECORR  CORR CORR Main findings
Gabana et al. 293 Varsity athletes; 107 males, 186 S ABQ Satisfaction with Life REG (bias-corrected —.52 No further statistical analyses
(2017) females; mean age =19.63 Scale (adapted to bootstrapping) beyond correlations were carried
(1.26); 44% individual sports sport) out to examine the relationship
between burnout and life
satisfaction.
Gerber et al. 257 at baseline, Students from Swiss Olympic 2-W LONGL, 6-month period ~ ABQ Satisfaction with Life CLPM; Hierarchical SMBM: ABQ: ABQ: ABQ: Physical fatigue (SMBM)
(2018¢) 197 at follow- partner schools, 163 males, 94 SMBM Scale REG —-43 -22 -30 —A47 significantly correlated with
up females, mean age = 16.82 satisfaction with life = —.36;
(1.44); 125 boys, 73 girls, mean cognitive weariness (SMBM)
age =16.83 (1.4), 45% significantly correlated with life
individual athletes satisfaction = —.34; emotional
exhaustion (SMBM) significantly
correlated with life satisfaction =
—.35. No further analyses were
carried out concerning the
relationship between burnout
and life satisfaction
Lee et al. (2017) 332 Students athletes registered with (& ABQ Satisfaction with Life SEM -33 —42 —.50 In the SEM, burnout was
Korean Olympic Committee, Scale significantly associated with
225 males, 107 females, mean satisfaction (b = —.56).
age =17.57 (0.62)
Markati et al. 142 54 males, 88 females, mean age = s ABQ Performance MANOVA —42 -.01 —.69 Based on MANOVA results,

(2019) 15.75 (1.27), 51% team sports Satisfaction individuals with high burnout
reported significantly lower
performance satisfaction (partial
eta squared = .80).

Moen et al. 356 Junior athletes, 191 males, 165 (& ABQ Athlete Satisfaction REG -39 In the hierarchical regression

(2016) females, mean age = 18.2, Questionnaire analysis, performance satisfaction

individual and team sports was significantly associated with
burnout (B = —.06; beta =.023)
Moen et al. 358 Junior elite athletes, 54% males, s ABQ Athlete Satisfaction SEM -32 Among the latent variables, burnout

(2017) 46% females, mean age =18.2,
28% cross country skiing, 22%
soccer, 13% biathlon

Questionnaire

significantly correlated with
performance satisfaction (r=
—-.29).

In the SEM, performance
satisfaction was non-significantly
associated with burnout (beta
=.05).
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Yildirim and 391
Korug (2021)

Men'’s soccer youth players, mean (&Y
age=17.3(1.12)

Subjective Vitality/Wellbeing/Vigour

Adie et al. 539 271 males, 268 females, mean (&
(2008) age =22.75 years (4.63), all
team sports
Adie et al. 91; 37 dropped  Male adolescents, mean age =
(2012) out/did not 13.82 (1.99)
complete

Balaguer et al. ~ Study 1: 725;

(2012) Study 2: 597 age = 12.57 (0.54), T2: 597 male
soccer players, mean age =
12.58 (0.54)
Chen and 167 S1: 54 female, mean age =30.91 (&
Chang (2017) (8.78).
S2: 123 females, mean age =
16.13 (0.78).
Team and individual sports
Chuang et al. 120 Golfers, 64 males, 56 females, (&
(2021) average age = 22.28 (6.86)
Healy et al. 241 Athletes from regional-level sports [
(2014) teams, 158 males, 83 females,

mean age = 23.06 (5.45)

7-W LONGL, covered beginning,
middle and end of season

T1: 725 male soccer players, mean 2-W LONGL, T1 =2 months into
season, T2 =end of season

ABQ

ABQ

ABQ

ABQ

ABQ

ABQ

ABQ

Satisfaction with life
scale

Subjective Vitality Scale

Subjective Vitality Scale

Subjective Vitality Scale

Subjective vitality scale

Subjective Vitality Scale

Subjective Vitality scale

SEM

CORR

CORR

CORR

CORR

CORR

CORR

-.23

-27

—0.16 [T1-
>T1]
=13 M-
>T2]
—.19 [T2-
>T2]
NE
—.50
S2:
—.62

-30

-35

No further statistical analyses
beyond correlations were carried
out to examine the relationship
between burnout and life
satisfaction.

=15 No further statistical analyses
beyond correlations were carried
out to examine the relationship
between burnout and subjective
vitality.

No further statistical analyses
beyond correlations were carried
out to examine the relationship
between burnout and subjective
vitality.

No further statistical analyses
beyond correlations were carried
out to examine the relationship
between burnout and subjective
vitality.

No further statistical analyses
beyond correlations were carried
out to examine the relationship
between burnout and subjective
vitality.

No further statistical analyses
beyond correlations were carried
out to examine the relationship
between burnout and subjective
vitality.

No further statistical analyses
beyond correlations were carried
out to examine the relationship
between burnout and subjective
vitality.

(Continued)
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Table 2. Continued.

Total
Burnout Burnout DEV RSA
Publication Sample size Demographics Design Measure Outcome measure/s Analyses CORR EPE CORR  CORR CORR Main findings
Grobbelaar 41 Male student rugby union players, ~ 7-W LONGL, 5-month period, ~ ABQ Stellenbosch Mood CORR -32 -.27 —.24 =27 No further statistical analyses
et al. (2011) mean age = 22.26 (1.39) T1-T3: pre-season, T4-T5: pre- Scale - Vigour beyond correlations were carried
competition, T6-T7: competition Subscale out.
Zhang et al. 515 Elite athletes, 290 males, 225 (& ABQ Training and CORR —45 No further statistical analyses
(2021) females, mean age =18.24 competition well- beyond correlations were carried
(3.16), team and individual being scale out to examine the relationship
sports between burnout and well-being.
Quality of Life
Verkooijen et al. 123 CTO athletes and Non-CTO cs ABQ World Health MANCOVA, REG Total: Total: Total: Total:  The linear regression analysis
(2012) athletes, CTO: 41% male, mean Organisation Quality —.54 —.50 -31 —A45 showed a strong significant effect
age =19.2 (2.85), Non-CTO: of Life instrument Physical: Physical: ~ Physical:  Physical: of RSA (beta = —.50) on the
57% males, mean age = 18.6 —44 —.44 -29 -29 psychosocial domain from the
(3.2 Psycho- Psycho-  Psycho-  Psycho- quality of life instrument.
Social: Social: Social: Social: No other subscales were tested.
—.50 —43 -25 —49
Social: Social: Social: Social:
-31 -.29 -15 =27
ENV: ENV: ENV: ENV:
-.38 -32 -22 -32

Notes. EPE = Emotional and Physical Exhaustion; DEV = Devaluation, RSA = Reduced Sense of Accomplishment; CS = Cross-Sectional; LONGL = Longitudinal; CLPM = Cross-Lagged Panel Model; SEM = Structural Equation Model; REG = Regression; CORR =

Correlation; ABQ = Athlete Burnout Questionnaire; SMBM = Shirom-Melamed Burnout Measure.
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Table 3. Overview of studies examining the relationship between athlete burnout and physical health outcomes.

Burnout EPE DEV RSA
Publication Sample Size Demographics Design Measure Outcome measure/s Analyses Total burnout CORR CORR  CORR  CORR Additional Findings
Biomarkers
Bartholomew 294 (120 80 males, 214 females, S ABQ Secretory immunoglobulin SEM .03 No further statistical analyses
etal. (2011) saliva mean age = 14.51 A beyond correlations were carried
sample) (1.51), 169 out to examine the relationship
individual sport between burnout and IgA
athletes, 125 team concentration.
sport athletes; 28
males and 92
females for saliva
sample
Becker et al. 95 Endurance athletes, s ABQ C-Reactive Protein (log- ANOVA .05 21 .01 After correcting for multiple
(2021) 54.7% female, mean corrected) comparisons, no significant
age =31.9 (15.02) correlations between any of the
ABQ subscales and CRP levels
were found. No further statistical
analyses were carried out to test
this relationship.
Davis et al. 86 Student athletes, 55 s Exhaustion Salivary Cortisol (change SEM .10 No further statistical analyses
(2018) males, 27 females, from ABQ saliva) beyond correlations were carried
mean age = 19.87 out to examine the relationship
(2.94), all from team between burnout and cortisol
sports concentration.
Healy et al. 241 158 males, 83 females, s ABQ Secretory immunoglobulin CORR IgA concentration: .17 No further statistical analyses
(2014) mean age = 23.06 A IgA output: beyond correlations were carried
(5.45), regional-level 19 out to examine the relationship
team sport between burnout and IgA
concentration or output.
Hew-Butler 73 Student athletes, 24 PROSP, 3-month ABQ Serum 25-OH Vitamin D REG Vitamin D change: Regression analyses with the whole
et al. (2021) males, 49 females, period, pre- and Serum Ferritin (iron) 41 cohort showed no significant
team and individual post-season Pre-season iron: relationships between burnout
sports 41 and Vitamin D or ferritin.
Post-season iron: However, a decrease in Vitamin D
36 significantly predicted and
explained 20.6% of variance in
DEV in males. Pre-season ferritin
levels significantly explained 16%
of variance in EPE in males.
Martin et al. 40 Swimming and diving 3-W LONGL, 6-week  ABQ Testosterone Path T/C ratio change:
(2021) team members, 17 period pre- Cortisol analyses 34

(Continued)
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Table 3. Continued.

Burnout EPE DEV RSA
Publication Sample Size Demographics Design Measure Outcome measure/s Analyses Total burnout CORR CORR  CORR  CORR Additional Findings
men (age = 20.3), 23 competition, T1 = Myoglobin MYO change: A path model showed T/C ratio
women (age=19.3)  training period start, Creatine Kinase 24 change to significantly predict
T2 =middle of CK change: athlete burnout (b =.01; B=35).
training period, T3 = a3
end of training
period
Monfared et al. 42 Student athletes, 14 s ABQ Salivary cortisol Path In the path model, a salivary cortisol
(2021) males (mean age = analyses increase was significantly
15.86; 1.53), 28 associated with an increase in
females (mean age burnout (beta =.24).
=15.07; 4.11), 19%
individual sports
Souza et al. 24 Football and futsal cs ABQ DHEA-S ANOVA The ANOVA showed no significant
(2018) athletes Cortisol (Blood) differences between the burnout
Testosterone and the control group in DHEA-s,
cortisol, or testosterone
concentrations.
Physical/Somatic symptoms
Appleton and 406 67% male, mean age s ABQ Physical Symptoms Moderated A4 29 .30 In the examined moderated
Duda (2016) =23.1, 61 individual Checklist REG regression, associations between
sports, 345 team burnout and physical symptoms
sports were not tested.
Cumming and 194 Dance students; 169 [ Exhaustion Physical symptoms checklist ~ Two-stage 36 No further statistical analyses
Duda (2012) females, mean age dimension cluster beyond correlations were carried
=16.73 (1.45) from the analysis out to examine the relationship
ABQ between burnout and physical
symptoms.
Daumiller et al. 124 Elite athletes, 97 male, cs ABQ Psychosomatic symptoms Path .53 In the path model, burnout and
(2021) 28 female, mean from Stress and Coping analysis psychosomatic symptoms were
age =237 (4.0), Inventory significantly correlated (r = .44).
team and individual
sports
Healy et al. 241 158 males, 83 females, cs ABQ Physical symptoms checklist ~ CORR 32 In the examined SEM, associations
(2014) mean age = 23.06 between burnout and physical
(5.45), regional level symptoms were not tested.
team sports
Reinboth and 265 Adolescent male s ABQ Physical symptoms checklist ~ CORR 43 In the examined moderated
Duda (2004) soccer and cricket regression, associations between

players, mean age =
16.44 (1.32)

burnout and physical symptoms
were not tested.
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Physiological indices

Gerber et al.
(2018a)

Kristiansen
et al. (2012)

Monfared et al.

(2021)

Ryu et al.
(2015)

257 at

baseline,
196 at
follow-up,
50
athletes
for sleep-
EEG data
24

42

26

Swiss Olympic partner
school students, 125
boys (30 for EEG), 73
girls (20 for EEG),
mean age = 16.83
(1.4)/EEG=17.2
(1.6)

Elite competitive
swimmers, 15 males,
9 females, mean
age =18.25 (1.6)

Student athletes, 14
males (mean age =
15.86; 1.53), 28
females (mean age
=15.07; 4.11), 19%
individual sports

High school student
athletes, 21 males, 5
females, mean age
=18.1 (1.2), track
and field, soccer and
volleyball

2-W LONGL, 6-
month period

cs

cs

cs

SMBM

ABQ

ABQ

MBI

Sleep-EEG assessment

Methacholine challenge
[direct bronchial
hyperresponsiveness]
Eucapnic voluntary
hyperventilation (EVH)
test [indirect bronchial
hyperresponsiveness]

Heartrate
Blood Volume Pulse (BVP)
Respiratory rate (RR)
Galvanic skin response
(GSR)

EEG recordings during
Stroop Colour and Word
Test

CLPM, T-test
CORR MCT: MCT: MCT:
-.03 -1 23
EVH: EVH: EVH:
.20 .19 0
Path-A
ANOVA

Athletes above the critical cut-off for
clinically relevant burnout did not
differ in any of the objectively
assessed sleep parameters.

No further statistical analyses
beyond correlations were carried
out to examine the relationship
between burnout and bronchial
hyperresponsiveness.

In the path model, GSR was not
significantly associated with
burnout. BVP (beta = —.26) and
RR (beta = —.25) were
significantly associated with
burnout.

No-burnout group showed
significantly longer mean reaction
time than the Burnout group in
the response to word naming (d
=0.58) and the response to
colour tasks (d = 0.66). No-
burnout group showed higher
accuracy of responses than the
burnout group on word naming
(d=0.31) and the colour tasks (d
=0.51). No-burnout group
showed significantly higher theta
power than those in the burnout
group (d =2.20). No-burnout
group showed significantly higher
alpha power than those in the
burnout group (d = 1.79). No-
burnout group showed
significantly higher beta power
than the burnout group (d =
2.90).

(Continued)
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Table 3. Continued.

Burnout EPE DEV RSA
Publication Sample Size Demographics Design Measure Outcome measure/s Analyses Total burnout CORR CORR  CORR  CORR Additional Findings
Injury
Grylls and 264 Competitive athletes, [ MBI Current Injury status T-test and 13 20 22 Currently injured athletes had
Spittle 124 men, 140 Number of sporting CORR significantly lower mean scores of
(2008) women, mean age injuries during their exhaustion (eta®=.11),
=37.5(15.7), team sporting career depersonalisation (eta®=.04),
and individual sporting accomplishments (eta’
sports =.02) compared to uninjured.
Moen et al. 358 Junior elite athletes, s ABQ Training days lost to injury SEM .06 In the measurement model, the
(2017) 54% males, 46% burnout latent significantly
females, mean age correlated with injuries (r=.15).
=18.2, 28% cross In the SEM, injury was non-
country skiing, 22% significantly associated with
soccer, 13% biathlon burnout.

Notes. EPE = Emotional and Physical Exhaustion; DEV = Devaluation, RSA = Reduced Sense of Accomplishment; CD = Concentration Disruption; SA = Somatic Anxiety; CA = Cognitive Anxiety; SC = Self-Confidence; CS = Cross-Sectional; LONGL = Longitudinal;
PROSP = Prospective; W = Wave; T1 = time point 1; T2 = time point 2; T3 = time point 3; CLPM = Cross-Lagged Panel Model; SEM = Structural Equation Model; REG = Regression; LOG = Logistic; Path-A = Path-analyses; CORR = Correlation; ABQ = Athlete
Burnout Questionnaire; MBI = Maslach Burnout Inventory; SMBM = Shirom-Melamed Burnout Measure.
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within-study variance, and the third level represents between-study variance. Through
this partitioning, these models account for dependency among effect sizes such as
when a single study provides more than one effect size for the same association. This
is the case when longitudinal studies provide several correlation coefficients for the
same association, burnout was measured through a total score, but also through the
three dimensional scores (EPE, DEV, RSA), and/or through several instruments (e.g. ABQ
and SMBM) in the same study.

To conduct the analyses, we followed Gucciardi et al. (2021) tutorial for multilevel
meta-analyses. At first, to evaluate whether the partitioning of variance across three
levels was meaningful, we performed likelihood-ratio tests. In these tests, we compared
the full model where the variances are freely estimated to separate models in which
the within-study and between-study variance was fixed to zero. If the models showed
to be significantly different, the partitioning was deemed meaningful.

Heterogeneity

Heterogeneity was assessed using both the total heterogeneity of the weighted mean
effect sizes (Q") and the /-squared statistic. The I-squared statistic was further partitioned
into the within-study and between-study heterogeneity. For the I-squared value, we fol-
lowed Higgins and Thompson’s (2002) suggestions that values of 25, 50 and 75% indicate
low, medium and high levels of heterogeneity. Where substantial heterogeneity existed,
we first analysed for outliers, which was followed by assessing meta-bias and substantial
moderators.

Outlier assessment

For outlier assessment, we used several approaches. In the first step, we assessed a forest
plot that showed the individual effects and confidence intervals in relation to the overall
effect and confidence interval. We then tested whether any of the individual effect sizes
had residuals that exceeded three standard deviations. We also tested whether any of the
individual effects were flagged testing for a Cook’s distance of more than three times the
mean. In the final step, if outliers were removed through either of the above steps, we
compared the model with outliers to a model without the outliers to assess how much
of a change the removal of outliers made to the overall effect.

Meta-bias

To test for meta-bias, we first visualised potential publication bias with a traditional funnel
plot and a sunset-enhanced funnel plot that integrated knowledge of statistical power of
individual effects (see Kossmeier et al., 2020). We followed this visual analysis with a multi-
level extension of Egger’s test of symmetry in which the overall pooled effect is regressed
on to the standard error of individual effect sizes (Fernandez-Castilla et al., 2019). Lastly,
we considered methodological features as moderators of the overall pooled effect which
included publication type (journal vs. dissertation) and sample size.’

Moderator analyses

To assess which moderators may contribute meaningfully to the overall model, we first
ran moderator analyses for each potential moderator (burnout measure, burnout dimen-
sion, outcome measure, design). Moderators that significantly reduced the heterogeneity
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from the overall model were considered potentially meaningful. In the next step, these
moderators were included in a separate model. We then compared the degree of hetero-
geneity in the model when potentially meaningful moderators are included with the
baseline model or the overall pooled effect only. If this comparison was significant and
the moderator model showed to reduce the heterogeneity, the moderators were con-
sidered to be meaningful.

Results

We have first structured the results of the present review around the characteristics of the
studies: the samples, which measures of burnout were used, and their design. Following
this, the findings of the studies are reported on the three major aspects of health: negative
mental health outcomes, positive mental health outcomes, and physical health outcomes.
Each of these sections is then further subdivided into the specific outcomes that were
examined (e.g. depression for negative mental health outcomes). Table 1 (negative
mental health outcomes), Table 2 (positive mental health outcomes) and Table 3 (physical
health outcomes) provide further details on the studies relevant to each category. The
results of the meta-analyses are reported thereafter.

Athlete samples

In the present review, a total of 13,976 athletes were included. The average age was 19.8
years old (mean range 12.6 to 37.5 years). About a third were females (35%; range 0% to
87%). Of the 54 studies included, 13 were carried out with youth athletes, while the
remaining were carried out with adult samples. In terms of the competition level, 26%
of athletes competed in their university/college league and 20% at school level. About
15% of athletes were characterised as elite level athletes, 4% as competitive athletes
and 2% as club athletes. The remaining 33% were unspecified with regards to competition
level.

Burnout measures

Of the 54 studies included in the present review, 48 (89%) used the Athlete Burnout Ques-
tionnaire to operationalise burnout. Other burnout measures included the Maslach
Burnout Inventory (n=2), the Shirom-Melamed Burnout Measure (n=2), the Burnout
Scale for University Students (n=1) and the Sport Burnout Inventory (n=1). From the
studies that used the ABQ, 23 used a total burnout score only, 14 used the dimensional
scores, seven used both the total and the dimensional scores, and four studies used
the exhaustion dimension only. As such, while researchers appear to have a clear prefer-
ence for using the ABQ for the assessment of burnout in athletes, there is variability in
how the ABQ is used to operationalise burnout.

Study designs

Most studies in the present review adopted a cross-sectional design (n=41).
Eleven studies used a longitudinal design (two-wave =5, three-wave =2, four-wave =1,
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five-wave = 1, seven-wave =2) with those that provided seasonal information starting
either pre-season, at the beginning of the season or in the middle of the season and
finishing at the end of the season. One paper provided both a cross-sectional and a longi-
tudinal sample (two waves). One study used a prospective design (pre- and post-season,
over a period of three to seven months depending on the sport). Tables 1-3 provide
further details on how studies with such designs analysed the data.

Study quality

Of the 54 studies included, all showed criteria where not all sources of bias were
addressed. In 41 studies, the source of bias persisted on at least one criterium. Sources
of bias were predominantly found due to a lack of theoretical models specifically for
the link between psychological and physical health variables and a lack of power analyses.
A large number of studies also did not specifically model athlete burnout in relation to a
relevant health outcome since their focus was on other associations. While these studies
may have employed strong analytical methods to test the associations of interest to them,
they only provided correlations for the association between athlete burnout and the rel-
evant health outcome. As such, the analytical methods for such studies were appraised as
a potential source of bias. Table A in the supplemental materials provides an overview of
the quality assessment.

Health outcomes

We now turn to the results of the included studies, specifically in regard to which health
outcomes were linked to burnout.

Negative mental health outcomes

From the 54 included studies, 27 were relevant to the association between burnout and
negative mental health outcomes (see Table 1). Three of these studies were published
with the same sample but different statistical analyses, as such, 24 unique samples
were included for negative mental health outcomes. These negative mental health out-
comes covered depression (n = 13), anxiety (n = 10), addictive behaviour (n = 3), insomnia
(n=2), worry (n=2), mood (n = 2), psychological distress (n =2) and body image dissatis-
faction (n =2). Each of these outcomes are now outlined in detail.

Depression. The association between athlete burnout and depression was covered by 13
studies. In these studies, on average, 32% of participants were female and the age ranged
from 14.8 to 25.5 years. Competition levels, where specified, included university (n=5),
professional (n = 2), junior elite (n=2), youth (n=1) and amateur (n =1). Nine of these
studies were cross-sectional and five were longitudinal (one paper had both a cross-sec-
tional and longitudinal sample). The longitudinal studies were all conducted with either
youth athletes or athletes in educational settings (e.g. university). Apart from Amemiya
and Sakairi (2021), those studies that reported seasonal information started the study
at the beginning of the season and ended it at the end of the season. The longitudinal
studies employed two to seven waves and spanned three to seven months. The
findings show that both total and dimensional measures of athlete burnout were
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positively correlated with depression. Effect sizes ranged from small to medium (r=—.03
to .59; see Table 1 for full details). In the longitudinal studies that modelled burnout and
depression over time, total and dimensional measures of burnout predicted increased
depression. However, Frank et al.’s (2017) study found reciprocal effects with burnout pre-
dicting depressive symptoms as well as depressive symptoms predicting burnout over
time.

Anxiety. Ten studies examined the association between burnout and anxiety, all of which
were cross-sectional. On average, 27% of participants were female and the age ranged
from 17.0 to 25.5 years. Competition levels, where specified, included university (n = 2),
professional (n=2), youth (n=2), junior elite (n=1), and amateur (n=1). The findings
show that both total and dimensional measures of athlete burnout were positively corre-
lated with anxiety in most studies. Effect sizes ranged from small to medium size (r =.06 to
A46; see Table 1 for full details). Studies that examined the relationship between athlete
burnout and anxiety using regression all showed burnout to be significantly associated
with anxiety (Gustafsson et al., 2017b; King et al., 2021; Sdnchez-Romero et al., 2021;
Vaughan et al., 2020; Werner et al., 2021).

Addictive behaviour. The association between athlete burnout and addictive behaviour
was examined by three studies, all of which were cross-sectional. On average, 30% of par-
ticipants were female and the age ranged from 19.7 to 31.9 years. Competition levels,
where specified, included professionals only (k= 1). The findings showed the exhaustion
dimension to be positively correlated with exercise dependence, while the RSA dimension
was negatively correlated with exercise dependence. Effect sizes were small (r=—.10 to
.29; see Table 1 for full details). The devaluation dimension was the only burnout dimen-
sion that showed mixed results. While Becker et al. (2021) found devaluation to be nega-
tively correlated with exercise addiction, Reche et al. (2018) showed the reverse. As such,
the correlation between devaluation and exercise addiction showed mixed results. King
etal.’s (2021) study on alcohol dependence found no significant association with burnout.

Insomnia. Two studies examined the association between athlete burnout and insomnia,
and both had a longitudinal design. Overall, on average, 27% of the participants were
female. Only Gerber et al. (2018a) reported the average age of participants, which was
16.8 years. Competition levels, where specified, included junior elite (k= 1) and national
level (k= 1). The studies employed two to five waves and spanned five to seven months.

The findings showed the total burnout measure to be positively correlated with insom-
nia. Effect sizes were small-to-medium sized (r=.29 to .46; see Table 1 for full details). In
both tested models, burnout was found to predict insomnia over time. The opposite
direction, insomnia predicting burnout, was tested for but showed to be nonsignificant
in both studies.

Worry. Two studies examined the association between athlete burnout and worry of
which both were carried out with cross-sectional designs. On average, 46% of participants
were female and the age was 18.2 years. Competition levels, where specified, included
youth (n=2) only. The findings showed the total burnout measure to be positively
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correlated with worry. Effect sizes were medium sized (r=.36 to .49; see Table 1 for full
details). In all models, burnout was significantly and positively associated with worry.

Mood. Two studies examined the association between burnout and mood. One study was
cross-sectional, the other was longitudinal. On average, 48% of participants were female
and the age ranged from 15.8 to 22.2 years. Competition levels, where specified, included
university only (k=1). The longitudinal study employed seven waves and spanned five
months. The findings showed the total and dimensional burnout measure to be positively
correlated with tension, anger, fatigue, and confusion. Effect sizes ranged from small to
medium (r=.22 to .46; see Table 1 for full details). While Grobbelaar et al. (2011)
showed fatigue to increase with higher reduced sense of accomplishment, Markati
et al. (2019) showed the reverse association with fatigue decreasing with higher
reduced sense of accomplishment. As such, there were mixed results for the association
between reduced sense of accomplishment and fatigue.

Psychological distress. Two studies examined the association between athlete burnout
and psychological distress. One study was cross-sectional, the other was longitudinal.
On average, 27% of participants were female and the age ranged from 19.3 to 25.5
years. Competition levels, where specified, included professionals only (k= 1). The longi-
tudinal study employed three waves that spanned six weeks from pre- to post training.
The findings showed mixed results for the association between burnout and psychologi-
cal distress. Martin et al. (2021) found total burnout to be positively correlated with train-
ing distress (r=.47), but in their regression model, this association was no longer
significant (see Table 1 for details). King et al. (2021) further showed that exhaustion sig-
nificantly increased the risk for meeting the diagnostic cut-off for psychological distress.

Body image dissatisfaction. Two cross-sectional studies examined the association
between burnout and body image dissatisfaction. On average, 51% of participants
were female and the age ranged from 16.7 to 19.6 years. Competition levels, where
specified, included university only (k=1). The findings showed an association between
burnout and body image dissatisfaction. Cumming and Duda (2012) found a significant,
positive correlation between body image dissatisfaction and the exhaustion dimension
with a small effect size (r=.20; see Table 1 for full details). Baella-Vigil et al.’s (2020) orig-
inally planned bivariate regression did not show a significant association between
burnout and body dissatisfaction, but the follow-up Poisson regression analyses
showed this association to be significant.

Positive mental health outcomes

From the 54 included studies, 22 were relevant to the association between burnout
and positive mental health outcomes (see Table 2). These outcomes covered satisfaction
(n=11; across multiple domains), subjective vitality/wellbeing (n =8), and quality of life
(n=1). Each of these outcomes is outlined in detail below.

Satisfaction. The association between burnout and satisfaction was examined in eleven
studies. Nine of these studies were cross-sectional, while the other two were longitudinal.
On average, 41% of participants were female and the age ranged from 15.8 to 20.2 years.
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Competition levels, where specified, included youth (k= 4), university (k= 3), and junior
elite (k= 2). Both longitudinal studies were carried out with youth athletes. The longitudi-
nal studies employed two to four waves and spanned four to six months. Where specified,
these studies covered the beginning to the end of the season. The findings showed total
and dimensional burnout measures to be negatively correlated with satisfaction across
multiple domains (life, team, performance). Effect sizes ranged from small to medium
(r=-.01 to —.56; see Table 2 for details). DeFreese and Smith’s (2014) longitudinal
study further showed a negative fixed-effect, temporal association between athlete
burnout and life satisfaction for both the total and dimensional burnout models. Their
multilevel model also demonstrated the effect of athlete burnout on life satisfaction to
vary significantly across individuals, as such, athlete burnout may have a strong effect
on life satisfaction in some individuals, but a lesser effect in others.

Subjective vitality. Eight studies examined the association between burnout and subjec-
tive vitality. Three of these studies were carried out with longitudinal designs, while the
other five were cross-sectional. On average, 27% participants were female and the age
ranged from 12.57 to 23.06 years. Competition levels, where specified, included youth
(k=2), university (k=1), regional (k=1) and professional (k=1). Both longitudinal
studies were conducted with either youth athletes or athletes in educational settings
(e.g. university). The longitudinal studies employed two to seven waves and spanned
over five months covering the start of the season to the end of the season. The
findings showed total and dimensional burnout measure to be negatively correlated
with subjective vitality. Effect sizes ranged from small to medium (r=—-.13 to —.62; see
Table 2 for details). While three of these studies implemented longitudinal designs,
none of these studies tested the temporal association between burnout and subjective
vitality beyond correlations.

Quality of life. Verkooijen et al.'s (2012) study was the only one to assess the association
between burnout and quality of life. On average, 59% of participants were female and the
age was 18.9 years. In this cross-sectional study, burnout was negatively correlated with
all dimensions of the quality-of-life measure. Effect sizes ranged from small to medium (r
=—.15to —.50; see Table 2 for details). The employed linear regression model showed a
strong significant effect of the RSA dimension on the psychosocial domain of the quality-
of-life instrument. No other associations between the burnout dimensions and quality-of-
life subscales were tested.

Physical health outcomes

From the 54 included studies, 18 were relevant to the association between burnout and
physical health outcomes (see Table 3). These outcomes covered biomarkers (n = 8), phys-
ical and somatic symptoms (n =5), physiological indices (n = 4), and injury (n = 2). Each of
these outcomes are reported in detail below.

Biomarkers. Eight studies covered the association between burnout and biomarkers of
which six were cross-sectional, one was prospective, and one was longitudinal. On
average, 53% of participants were female and the age ranged from 14.5 to 31.9 years.
Competition levels, where specified, included university (k=3) and regional (k=1).
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The prospective and longitudinal studies employed two to three waves and spanned six
weeks to three months covering pre-season to post-training or post-season. The findings
for associations between burnout and multiple biomarkers showed mixed results (r=.01
to .41; see Table 3 for full details). Cortisol was examined as a biomarker in four studies.
Monfared et al. (2021) was the only study to find a significant positive association
between burnout and salivary cortisol. However, while Martin et al. (2021) did not look
at cortisol on its own, they examined the ratio between cortisol and testosterone in
serum. This ratio is considered a marker of physiological stress and showed to significantly
predict athlete burnout in their path model. Martin et al. (2021) further analysed for cre-
atine kinase and myoglobin levels, however, these only showed small correlations and no
associations with athlete burnout in the path model. A study by Souza et al. (2018) also
compared testosterone and DHEA-s levels in serum between their burnout and control
group, where they found no significant difference for either of these biomarkers.

Apart from hormones, other biomarkers associated with the immune system were also
examined. Bartholomew et al. (2011) and Healy et al. (2014) assessed the association
between secretory immunoglobulin A (slgA) and burnout. While Bartholomew et al.
(2011) found no association with burnout, Healy et al. (2014) found small correlations
that were not statistically significant. Another immune system related biomarker exam-
ined was C-reactive protein, however, Becker et al. (2021) found no significant associ-
ations after correcting for multiple comparisons.

Other tested biomarkers were associated with nutrition. Hew-Butler et al. (2021) exam-
ined Vitamin D as well as iron levels in blood. They found small correlations for Vitamin D
change, pre-season iron and post-season iron levels to total burnout. While the regression
analyses showed no associations for the whole sample, there were significant associations
between Vitamin D and the DEV dimension as well as pre-season iron levels and the EPE
dimension in males.

Physical and somatic symptoms. Five studies examined the association between
burnout and physical symptoms of which all were cross-sectional. On average, 34% of par-
ticipants were female and the age ranged from 16.4 to 23.7 years. Competition levels,
where specified, included youth (k = 2), regional (k= 1), and professional (k= 1). Findings
showed physical symptoms to positively correlate with higher burnout. Effect sizes
ranged from small to medium (r=.29 to .53; see Table 3 for full details). However, only
Daumiller et al. (2021) modelled this association in their path analyses through a corre-
lation, which was found to be significant. None of these studies tested the association
between burnout and physical symptoms beyond correlations.

Physiological indices. Three studies examined the association between burnout and
physiological indices of which three studies were cross-sectional and one was longitudi-
nal. On average, 33% of participants were female and the age ranged from 15.1 to 18.3
years. Competition levels, where specified, included youth (k=2) and junior elite (k=2).
The longitudinal study employed three waves and spanned six months. Kristiansen
et al. (2012) examined the association between bronchial hyperresponsiveness and
burnout, however, none of the examined correlations were significant (r=.00 to .23;
see Table 3 for details). Monfared et al. (2021) assessed heartrate, blood volume pulse,
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respiratory rate, and the galvanic skin responses. In their path model, blood volume pulse
and respiratory rate were significantly associated with burnout.

Gerber et al. (2018a) compared physiological sleep parameters (electroencephalogram
[EEG] measurements) between their burnout and control group. They found no significant
differences in sleep parameters between these groups. Ryu et al. (2015) also used EEG
measurements to compare their burnout and control group, however, they recorded
these measurements during a Stroop colour and word naming test to assess cognitive
skills. While the control group showed longer mean reaction times in both tasks, they
also showed higher accuracy than the burnout group. The control group further demon-
strated higher theta, alpha and beta power than the burnout group.

Injury. Two studies examined the association between burnout and injury that were both
cross-sectional. On average, 49% of participants were female and the age ranged from
18.2 to 37.5 years. Competition levels, where specified, included junior elite only (k=1).
Both studies showed small, positive correlations between athlete burnout and injury
(r=.06 to .22; see Table 3 for full details). Grylls and Spittle (2008) further showed signifi-
cantly lower mean scores of exhaustion, depersonalisation and sporting accomplishments
in injured athletes compared to uninjured. In Moen et al.'s (2017) measurement model the
burnout latent significantly correlated with training days lost to injury, while this associ-
ation became non-significant in the examined structural equation model.

Meta-analyses

We now turn to the results of the meta-analyses. These were performed for outcomes that
had been examined by two or more studies and that could be meaningfully pooled. To
determine whether studies could be meaningfully pooled, we followed previous research
(Valentine et al., 2010) and guidelines from the Cochrane Consumers and Communication
Review Group (2016b). The examined outcomes were therefore: depressive symptoms,
anxiety, satisfaction, vitality, and physical symptoms. Forest plots of effect sizes for
each outcome can be found in the Supplemental Materials (Figure A, D, G, J, M).

Depression

Pooled effect and heterogeneity. The overall pooled effect for the association between
burnout and depression was medium sized (r* =.39, 95% Cl=.32, .51, p<.001, g* = 42,
k=13). The likelihood ratio tests revealed significant variance in effects within studies
(level 2; LRT=120.26, p <.0001) and between studies (level 3; LRT =5.26, p =.02), which
suggests the partitioning of variance across levels is meaningful. The variability in
observed effects was found to be larger than expected based on sampling variability
(Q(64) = 442.07, p <.0001). The proportion of variability in effects that could not be attrib-
uted to sampling variance (/°=85.03%) was distributed roughly evenly within-studies
(I”=50.40%) and between-studies (I* = 34.63%).

Outlier analyses. The outlier analyses highlighted one individual effect that had residuals
that exceeded three standard deviations. However, the exclusion of this outlier had no
effect on the overall pooled effect (r* =.39, 95% Cl=.32,.51, p <.001). Similarly, four indi-
vidual effects were flagged with a Cook’s distance of three times the mean. Again, the
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exclusion of these effects had barely any effect on the overall pooled effect (r* =.38, 95%
Cl=.29,.51, p<.001). Together, these results suggest that the overall pooled effect is
largely robust to outliers and influential cases.

Meta-bias. Based on traditional funnel plots (see Supplemental Figure B), a multilevel
extension of Egger’s test (F(1,63) =0.19, p = .66) and tests of methodological moderators
(publication status, sample size) the meta-analytic data was minimally influenced by pub-
lication bias. Power estimations further suggested the likelihood of false positives being
included in the current meta-analysis to be low (see Supplemental materials for further
details).

Moderator analyses. The moderator analyses showed the outcome measure (F(6,58) =
4.60, p >.001), the burnout measure (F(3,61) = 2.87, p =.04), and the burnout dimensions
(F(3,61) =4.39, p <.01) to have a significant effect on the overall pooled effect (see Sup-
plemental materials for further details). We consequently tested whether the full model
with relevant moderators significantly reduced the degree of heterogeneity compared
to the model without the moderators. The addition of moderators was found to signifi-
cantly reduce heterogeneity (Q(64) =442.07, p < .001). However, the residual heterogen-
eity remained statistically meaningful (QE(64) = 178.13, p <.001).

Anxiety

Pooled effect and heterogeneity. The overall pooled effect for the association between
burnout and anxiety was medium sized (r* =.30, 95% Cl=.21, 41, p<.001, g* =31, k=
10). The likelihood ratio tests revealed significant variance in effects within studies
(level 2; LRT=120.26, p <.0001), but not between studies (level 3; LRT=0, p=1). This
suggests most of the variance lays on the within-studies level, while the different
studies vary little from each other. We continued with the multilevel meta-analysis,
however, to account for the dependency of individual effects. The variability in observed
effects was found to be larger than expected based on sampling variability (Q(13) =
151.01, p <.0001). The proportion of variability in effects that could not be attributed
to sampling variance (I> =92.00%) was attributed to within-studies (I*>=92.00%) with
no variability between-studies (/> = 0%).

Outlier analyses. The outlier analyses did not highlight any individual effects for residuals
exceeding three standard deviations. Similarly, no individual effects were flagged consid-
ering a Cook’s distance of three times the mean. These results reflect the lack of variance
on the within-studies level as no effect would be considered an outlier if all effects are
highly similar.

Meta-Bias. Based on a traditional funnel plot (see Supplemental Figure E), a multilevel
extension of Egger’s test (F(1,12) =0.29, p = .60) and tests of methodological moderators
(publication status, sample size) the meta-analytic data was minimally influenced by pub-
lication bias. Power estimations further suggested the likelihood of false positives being
included in the current meta-analysis to be low (see Supplemental Materials for further
details).
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Moderator analyses. The moderator analyses showed none of the potential moderators,
namely the burnout dimension (F(3,10) =3.37, p=.06) or outcome measure (F(3,10) =
1.30, p = .33), to have a significant effect on the overall pooled effect. As such, an extended
model with moderators was not tested.

Satisfaction

Pooled effect and heterogeneity. The overall pooled effect for the association between
burnout and satisfaction was medium sized (r* = —.37, 95% Cl=—.44, —.33,p<.001,g" =
—.39, k=11). The likelihood ratio tests revealed significant variance in effects within
studies (level 2; LRT =27.00, p <.0001), but not between studies (level 3; LRT =0.84,
p =.36). This suggests most of the variance lays on the within-studies level, while the
different studies vary little from each other. We continued with the multilevel meta-analy-
sis, however, to account for the dependency of individual effects. The variability in
observed effects was found to be larger than expected based on sampling variability
(Q(13) = 140.09, p <.0001). The proportion of variability in effects that could not be attrib-
uted to sampling variance (I = 79.84%) was attributed to within-studies (/* = 62.38%) with
little variability in between-studies (1> = 17.46%).

Outlier analyses. The outlier analyses did not highlight any individual effects that had
residuals that exceeded three standard deviations. However, two individual effects
were flagged with a Cook’s distance of three times the mean. The exclusion of these
effects had no effect on the overall pooled effect (r" = —.37, 95% Cl = —.45, —.33, p <.001,
g =—.39). Together, these results suggest that the overall pooled effect is largely robust to
outliers and influential cases.

Meta-bias. Based on a traditional funnel plot (see Supplemental Figure H), a multilevel
extension of Egger’s test (F(1,33) =3.60, p =.07) and tests of methodological moderators
(sample size) the meta-analytic data was minimally influenced by publication bias. Power
estimations further suggested the likelihood of false positives being included in the
current meta-analysis to be low (see Supplemental Materials for further details).

Moderator analyses. The moderator analyses showed the burnout dimensions (F(3,31) =
5.66, p <.001) to have a significant effect on the overall pooled effect (see Supplemental
Materials for further details). We consequently tested whether the full model with the
burnout dimension significantly reduced the degree of heterogeneity compared to the
model without the moderators. The addition of the moderator was found to significantly
reduce heterogeneity (Q(33)=140.09, p<.01). However, the residual heterogeneity
remained statistically meaningful (QE(33) =104.19, p <.01).

Vitality

Pooled effect and heterogeneity. The overall pooled effect for the association between
burnout and vitality was medium sized (r" = —.35, 95% Cl = —.49, —.24, p <.001, g* = —.36,
k=28). The likelihood ratio tests revealed significant variance in effects between studies
(level 2; LRT=9.87, p<.01), but not between studies (level 3; LRT=0.00, p=1). This
suggests most of the variance lays on the between-studies level, while the effect sizes
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within studies vary minimally. We continued with the multilevel meta-analysis, however,
to account for the dependency of individual effects. The variability in observed effects was
found to be larger than expected based on sampling variability (Q(13) = 133.66, p <.0001).
The proportion of variability in effects that could not be attributed to sampling variance
(I* =77.50%) was attributed to between-studies (/* = 77.50%) with no variability within-
studies (/°=0.00%).

Outlier analyses. The outlier analyses did not highlight any individual effects that had
residuals that exceeded three standard deviations. However, four individual effects
were flagged with a Cook’s distance of three times the mean. The exclusion of these
effects lowered the overall pooled effect (r"=-.26, 95% Cl=-.34, —.19, p<.001, g=
—.27). These results suggested the overall pooled effect was affected by outliers. Thus,
we conducted the following analyses after excluding the flagged outliers.

Meta-bias. Based on a traditional funnel plot (see Supplemental Figure K), a multilevel
extension of Egger’s test (F(1,38) = 0.37, p =.54) and tests of methodological moderators
(sample size) the meta-analytic data was minimally influenced by publication bias. Power
estimations further suggested that some of the included effect sizes may represent false
positives, which questions the evidence base for the association between burnout and
vitality (see Supplemental Materials for further details).

Moderator analyses. The moderator analyses showed none of the potential moderators,
namely the design (F(1,38) = 1.72, p =.20), burnout dimension (F(3,36) =0.17, p =.92), or
outcome measure (F(1,38) =0.08, p=.78), to have a significant effect on the overall
pooled effect. As such, an extended model with moderators was not tested.

Physical symptoms
Pooled effect and heterogeneity. The overall pooled effect for the association between
burnout and physical symptoms was medium sized (r* =.38, 95% Cl = .30, .49, p <.001, g*
=.40, k=5). The likelihood ratio tests revealed no significant variance in effects within
studies (level 2; LRT=0.98, p=.32) or between studies (level 3; LRT=0.08, p=.78),
which suggests the partitioning of variance across levels was not meaningful. This may
have been due to the limited number of included studies. We continued with the multi-
level meta-analysis, however, to account for the dependency of individual effects.

The variability in observed effects was found to be larger than expected based on
sampling variability (Q(6) = 13.49, p =.04).

Outlier analyses. The outlier analyses did not highlight any individual effects that had
residuals that exceeded three standard deviations. However, one individual effect was
flagged with a Cook’s distance of three times the mean. The exclusion of this effect
had barely any effect on the overall pooled effect (r* =.35, 95% Cl=.29,44, p<.001, g
=.37). Together, these results suggest that the overall pooled effect is largely robust to
outliers and influential cases.

Meta-bias. Based on a traditional funnel plot (see Supplemental Figure N), a multilevel
extension of Egger’s test (F(1,5) =3.92, p=.11) and tests of methodological moderators
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(sample size) the meta-analytic data was minimally influenced by publication bias. Power
estimations further suggested that some of the included effect sizes may represent false
positives, which questions the evidence base for the association between burnout and
physical symptoms (see Supplemental Materials for further details).

Moderator analyses. The moderator analyses showed none of the potential moderators,
namely the burnout dimension (F(3,3) = 1.17, p = .45) to have a significant effect on the
overall pooled effect. As such, an extended model with moderators was not tested.

Discussion

The aim of the present study was to provide the first systematic review and meta-analysis
of research examining the association between athlete burnout and mental and physical
health outcomes. We reviewed 54 studies that included a broad range of negative and
positive mental health outcomes and physical health outcomes. Based on an integrative
review of the studies we included, we now discuss what we consider to be the key
findings before providing some critical considerations for future work in this area, and
we end with what we think the implications of the findings are for applied practice
and policy.

Key findings

Previous research has repeatedly shown that burnout, beyond its own symptom:s, is
associated with numerous negative health outcomes for those in occupational settings
(e.g. Salvagioni et al., 2017). For the first time in collating the existing research in sport,
our findings support this idea by suggesting that burnout is also associated with many
negative health outcomes for athletes. In regard to specific outcomes, we found
athlete burnout to be associated with negative mental health outcomes that included
depression, anxiety, insomnia, worry, and body image dissatisfaction, positive mental
health outcomes that included satisfaction, and vitality as well as physical health that
included physical symptoms (e.g. headaches, dizziness, infection). For those outcomes
with sufficient number of effects (depression, anxiety, satisfaction, vitality, physical symp-
toms), our meta-analyses suggested these effects were medium in size. Collectively, this
research suggests that burnout may well indeed have negative implications for athletes’
health, and given the importance of health generally, and for sports performance,
burnout should be considered a priority for those working in this area.

Next, we note that, as is common in sport psychology, the majority of studies we
reviewed were cross-sectional. However, there were 11 longitudinal studies that
provide stronger evidence for the potential causal role that burnout has to play in
leading to further health outcomes. For example, several longitudinal studies showed
burnout to predict depression (Amemiya & Sakairi, 2021; Frank et al., 2017; Gerber
et al., 2018b), insomnia (Gerber et al., 2018a; Li et al., 2018), and life satisfaction (DeFreese
& Smith, 2014). This research also provided evidence for a potential complex interplay
between certain health outcomes and burnout. Most notably the work of Frank and col-
leagues showed, analogous to research in occupational psychology (Téth-Kirdly et al.,
2021), that the association between burnout and depression was reciprocal. This is in
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contrast to insomnia, where burnout predicted sleep quality but not vice versa (Gerber
et al, 2018a; Li et al,, 2018), which does however replicate clinical research (e.g. Rothe
et al,, 2020). Furthermore, DeFreese and Smith’s (2014) longitudinal study showed that
athlete burnout had both a fixed-effect and random-effect on life satisfaction. Thus, the
strength of the effect athlete burnout had on life satisfaction varied across individuals,
and therefore may be determined by other moderators. Such moderators could include
coping resources (e.g. resilience) as such resources have previously been shown to
buffer the link between burnout and life satisfaction in non-athlete samples (Wang
et al,, 2022).

Our findings were less clear with respect to physical health outcomes. When examining
biomarkers, in line with much of the research outside of sport (Danhof-Pont et al.,, 2011),
we found mixed findings. While cortisol was the most frequently examined biomarker, it
did not show any consistent associations with athlete burnout (e.g. Davis et al., 2018;
Monfared et al., 2021; Souza et al, 2018). This finding was similar to other hormonal
markers associated with the HPA-axis (DHEA-S, testosterone), immunological system
(e.g. slgA) and muscle function (e.g. myoglobin). In regards to other aspects of physical
health, with the exception of consistent associations with physical health symptoms,
mixed findings were evident for injuries (Moen et al., 2017), respiratory function (Mon-
fared et al.,, 2021), cardiovascular health (Monfared et al., 2021), electrodermal activity
(Monfared et al., 2021), and EEG recordings (Ryu et al., 2015). Across this work, what is gen-
erally apparent, then, is that physical health outcomes have not been widely explored,
and certainly not in a systematic manner. Similar to work in occupational contexts, it is
possible the mixed evidence is more a function of a lack of work, rather than a lack of
associations.

The key findings should be considered in relation to the participants’ demographics.
Similar to other research in sport, most studies were male dominated and included
young participants (athlete in their early 20s). Participants were from a range of competi-
tive levels from regional to elite but a large proportion of studies included participants
competing in junior or university leagues. This was particularly apparent in the longitudi-
nal studies that were all either conducted with youth or student athletes. Thus, the
findings may not apply to older populations or athletes outside of youth and student set-
tings. Most longitudinal studies were also conducted from the beginning of the athletes’
season to the end, but did not collect data post-season. Accordingly, it is unclear how
burnout and other health outcome levels are associated outside of active training for
competition. Burnout levels in athletes may not drop off immediately after the season
ends. This means effects that take longer to manifest or only develop after the athlete
has experienced heightened burnout levels for an extended period of time may have
been missed. This temporal interplay requires further exploration.

Critical considerations and recommendations

Based on a critical appraisal of the studies included in this review, we now provide rec-
ommendations for future work in this area. First of all, there is a general need for more
studies that explicitly examine the association between athlete burnout and health out-
comes. This is particularly the case for the dimensions of positive mental health and phys-
ical health. In addition, in the studies that have been conducted, a large proportion only
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provided correlations. This reflects both the emphasis of studies - not necessarily focused
on athlete burnout and health - as well as the designs - which are predominantly cross-
sectional. Future work should therefore focus on employing longitudinal designs to study
the association between athlete burnout and health over time. Such work should employ
appropriate analyses (e.g. Hamaker et al., 2015) and also try to ensure adequate statistical
power (e.g. with the inclusion of a priori power calculations).

We based our review on Allostatic Load Theory (McEwen & Stellar, 1993), Smith’s (1986)
Cognitive-Affective Stress Model, and Gustafsson et al.’s (2011) Integrated Model. Specifi-
cally, we posited that chronic stress and burnout underpin allostatic overload and the
development of further mental and physical health problems. Overall, then, our
findings do support the broad assertions of these theoretical perspectives in linking
burnout to health. This includes associations with specific outcomes highlighted by
Smith (e.g. depression and anxiety) and also possible associations with markers of allo-
static overload (e.g. cortisol).

In regards to critical aspects of theory, we also have a few important points to note.
First, the majority of studies we reviewed showed a general lack of consideration for
theoretical mechanisms to explain the aforementioned associations. This may reflect a
more exploratory examination of these associations but could also reflect the potential
immaturity in regards to athlete burnout theory and its considerations of health out-
comes. In this regard, we suggest an increased emphasis on exploring psychophysiologi-
cal pathways through which burnout may affect health (and allow for an integration of
allostatic overload and those outcomes proposed by Smith). A systematic examination
of biomarkers from specific bodily systems would be useful in understanding these pro-
cesses (e.g. HPA-axis, immune system, anabolic activity; McEwen & Stellar, 1993). In
addition, it is likely to be important to separate markers of acute (e.g. C-reactive
protein) and chronic processes (e.g. HbA1c). This has been done in other fields and
would allow for a more complex elucidation of temporal patterning to establish which
effects occur in short term and which effects may become chronic (e.g. van der Horn
et al., 2020). Finally, research in occupational settings may be useful in guiding the selec-
tion of heretofore unexamined biomarkers. For example, research on professional
burnout has started to examine further biological mechanisms such as epigenetic modifi-
cations (i.e. DNA methylation; Bakusic et al., 2021). Systematically combining this work
with health outcomes will allow for a much more complex and nuanced understanding
of the underpinning mechanisms responsible for the present findings, and for informing
and revising athlete burnout theory.

Implications for policy and practice

Health underpins all aspects of an athlete’s performance. As such, the present findings
may have important implications for applied practice and policy. In this regard, we first
note the need to include burnout as a factor in systematic monitoring of athlete well-
being. The increase in wellbeing officers and sport psychologists in amateur and pro-
fessional sport provides a means to do so (see Madigan et al,, 2019). In addition, the
seriousness of burnout has yet to be recognised in national and international sports
policy (e.g. United Nations Sustainable Development Goals). We are hopeful that the
present findings will help to change this.
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The findings of this review highlight calls (e.g. Cresswell & Eklund, 2006; Gustafsson
et al.,, 2017a; Madigan et al., 2022) for increased emphasis on the prevention and treat-
ment of burnout. There are likely many ways this could be achieved; however, an evi-
dence base in sport is still required to determine the optimal means to do so. For now,
we suggest relying on the large volume of work that has been conducted outside of
sport. This work highlights both personal (e.g. cognitive behavioural therapy based,
social and emotional learning-based) and organisational (e.g. changing external press-
ures, psychoeducation) level interventions to be effective (see Madigan et al., 2023 for
a review). Recent evidence further suggests combining these two approaches to be
effective at supporting those with burnout symptoms (Pijpker et al., 2019). By systemati-
cally monitoring and intervening when burnout occurs, we have the potential to protect
athletes from burnout and its health consequences.

Limitations

The present study has several limitations. First, as with the wider burnout literature, most
studies in this review were conducted with a relatively healthy sample who were actively
competing in their sport. Because burnout is linked to attritional behaviours (e.g. absen-
teeism, drop-out; Isoard-Gautheur et al., 2016), it is possible these samples are biased in
this regard (the so-called ‘healthy participant problem’). Consequently, these studies may
have underestimated the strength of the association between burnout and other health
outcomes or have missed out on certain associations (e.g. those that exist only at higher
burnout levels; Bianchi et al., 2014). This is not an easy problem to address but the sys-
tematic, continued, and prolonged monitoring of athletes over time may be one
means to unpick this issue further (see Saw et al., 2015). Second, our review included
studies with samples from a variety of different populations. Whereas this is beneficial
from a generalisability perspective, due to the small number of studies in certain popu-
lations, it was not possible to examine meaningful differences across these groups.
Future work would therefore benefit from a more systematic examination of demo-
graphic factors (e.g. age, competitive level; Ang et al., 2016). Finally, power estimations
for the included meta-analyses suggested some of the included effect sizes, particularly
for physical symptoms and vitality, may represent false positives (Gucciardi et al., 2021).
Thus, the associations between burnout and these two symptoms may be biased esti-
mates and, as such, warrant further examination.

Conclusion

We have provided the first systematic review of research examining the association
between athlete burnout and mental and physical health outcomes. We found relatively
robust evidence that burnout has negative effects on athletes’ health beyond its own
symptoms, and that this includes a range of outcomes (e.g. depression, satisfaction,
somatic symptoms). More studies with stronger designs that examine the development
of athlete burnout and its health consequences over time need to be conducted for
which we have provided recommendations, but clearly preventing and reducing
athlete burnout should become a focus for sporting organisations to support athlete
health and optimise performance.
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Note

1. This approach to test for meta-bias differs from the pre-registration since Gucciardi et al.
(2021) tutorial provided an assessment fit for the multiple levels of the meta-analysis run
and was thus deemed more appropriate than the original plan.

Data availability

The authors confirm that the data supporting the findings of this study are available
within the article and its supplementary materials.
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