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Records identified from*:
Databases (n =965)
Pubmed (n =53)
Web of science (n=190)
Cochrane library (n =8)
Wan Fang Database (n =421)
CNKI (n =110)
CSTI (n=183)
Addition records identificd
through other sources (n=2)

Records removed before
screening:
Duplicate records removed
(n=228)
Records marked as incligible
by automation tools (n =26)

Records screened
m=713)

Records excluded
(n=646)

Reports sought for retrieval
(n=67)

Reports not retrieved
m=2)

Reports assessed for cligibility
(n=65)

Reports excluded:50

Not Sports and exercise interventions (n =26 )

Unrelated outcome (n =8 )

Non-experimental design (n =16 )

Studies included in review
(0=15)
Reports of included studics
(n=15)
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Instruments

ABQ

BOSA
SpBI-DC
SMBM

Waves of data collection

Two Three One Three- Four
competitive competitive month months months
season points  season points  apart apart apart
261631 £510121718 141530 151319205 8
23,26;32 2425
1327

2

21522
2

711

2

ABQ, Athlete Burnout Questionnaire; BOSA, Burnout Scale for University Athletes; SpBI-DC, Sport Burnout Inventory—Dual Career Form; SMBM, Shirom-Melamed Burnout Measure.
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Factor themes Reference numbers

Personal protective factors

Confidence/motivation coping strategy 10:26;17 3 9
Mindfulness 123 2 6
Perfectionistic strivings 211512:13;20;25:28 7 2
Task-oriented goals 8 1 3
Gratitude 7 1 3
Mental toughness u 1 3
Resilience-related skills 2,27 2 6
Life satisfaction 32 1 3

Sport-environmental protective factors

Social support 4 1 3
Athletes’ relatedness satisfaction 19 1 3
Identity leadership of athlete leaders 3 1 3
Satisfaction and emotional connection 16 1 3

with the sports community

Personal risk factors

Perfectionistic concerns 21151213,20;2528 7 2
Emotional exhaustion 3 1 3
Gender—female 9 1 3
Competitive anxiety 10 1 3
Chronic stress 5 1 3
Sleep disruptions 32 1 3

Sport-environmental risk factors

Coaches’ use of punishment-oriented 31 1 3
feedback

18 1 3
Negative social interaction 4 1 3
School burnout symptoms 2 1 3
Interpersonal exhaustion 3 1 3
Affected by burnout
Motivation 14 1 3
Sleep 29:30 2 6
Depressive symptoms 32 1 3

Percentages in relation to the total number of included empirical articles (N = 32). Reference numbers: 1. Amemiya and Sakairt (2019); 2. Crowell and Madigan (2021); 3. Amemiya and
Sakairi (2022); 4. DeFreese and Smith (2014); 5. Frank et al. (2017); 6. Fransen et al. (2022);7. Guo et al. (2022);8. Ingrell et al. 2019); 9. Isoard-Gautheu et al. (2015); 10, Kelecek and Koru
(2022); 11. Kvéton et al. (2021); 12. Madigan et al. (2016a); 13. Madigan et al. (2015); 14. Martinent et al. (2014); 16, Scotto di Luzio et al. (2020); 17. Pres and Ugrinowitsch (2021); 18. Santos-
Afonso et al. (2023); 19, Shannon et al. (2022); 20. Smith etal. (2018); 21. Sorkkila et al. (2020); 22. Sorkkila et l. (2019); 23. Zhang et al. (2023); 24. Madigan and Nicholls (2017); 25. Madigan
etal. (2016b); 26, Pires et al. (2016); 27. Ueno and Suzuki (2016); 28. Waleriariczyk and Stolarski (2022); 29, Gerber et al. (2018); 30. Li et al. (2018); 31. Mellano et al. (2022); 32. Glandorf et al.
(2024)
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Male
Media HR 69.51
(11.27)
Min HR 5924 (9.58)
Max HR 8623
(15.20)
RMSSD 4386
(24.72)
PNNSO 18.76
(16.98)
LF 7688
(11.78)
HE 2308
11.77)
Ratio LE. 487 (357)
HE
D1 3106
a7.51)
sD2 68.77
(28.20)

Female

77.67(12.00)

63.74(13.36)

104.25 (36.49)

56.57 (48.38)

20.04(20.01)

64.59 (16.83)

34.14 (15.67)

278 (257)

40.00 (34.30)

71.62 (47.51)

Total
7535
(12.34)
6247
(12.55)
99.17
(32.89)
5298
“337)
19.68
(19.18)
68.06
16.51)
3102
(15.47)

334(3.03)

37.47
(30.74)
70.81
(42.88)

P<0.001*

U=3927.50

=0001%
U=35505
P<0.001*
F=1030
P=0043*
F=1652
p=0623

31265
P<0.001*
U=32560
P<0.001*
U=31245
P<0.001*

p=0478

X, mean; SD, Standard Deviation. HR, Heart rate; LE, Low frequency; HE, High frequency;
RMSSD: Standard deviation of successive absolute differences of R-R intervals; pNNS0:
percentage of adjacent intervals varying by more than 50 ms; SD, standard deviation of R-R
inervals, * Significant differences p<0.05. Mean comparisons using Students -test or
Mann-Whitney U test depending on whether they follow a normal distribution.
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Male Female Total p-value

66 (28.10%) 169 (71.90%) 235 (100%)

Age (years) Mean (SD) 4094 (8.26) 4266(9.18) 42.18(395)
Age group <p50 (43 years) 36 (54.55%) 81(47.92%) 117 (49.80%)

2P50 (43 years) 30 (45.45%) 88 (5208%) 118 (50.20%)
Teaching level Early Childhood and 22 (33.30%) 82(48.52%) 104 (44.20%)

Primary Education

Secondary Education/ 31(4697%) 47 (27.81%) 78 (33.20%)

Baccalaureate/Vocational

Training

University Teaching 13 (19.70%) 40(23.67%) 53 (22.60%)
Workplace Concerted center 31 (4697%) 77 (45.56%) 108 (46.00%) X =0038

Private center 35 (53.03%) 92 (54.44%) 127 (54.00%) p=0dts
Knowledge area’ Health science 21 (51.20%) 44 (44.00%) 65 (46.10%)

Science 3(7.30%) 24(24.00%) 27(19.10%)

Engineering and architecture 5(12.20%) 0.00% (0) 5(3.50%)

Social and Legal Sciences 5(12.20%) 9(9.90%) 14.(9.90%)

Arts and Humanities 7(17.10%) 23 (23.00%) 30 (21.30%)
Teaching experience Mean (SD) 1077 (8.13) 13.66 (9.98) 12.86(957) F=a61
(years) p=0076
Teaching satisfaction Mean (SD) 831(1.07) 801 (1.34) 8.09(1.27) F=0102
(0-10) p=0.124
Teachingstress (0-10)  Mean (SD) 673(2.18) 755 (1.98) 732 (207) U=2525

P=0012¢

SD, Standard Deviation. *Significant differences p <0.05. Chi-squared test for the comparison of prevalences. Mean comparisons by Students i-test or Mann-Whitney U test depending on
whether they follow a normal distribution. 'Fisher's exact test applied because more than 20% of the frequencies have a sample size <5.
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MBI

STAI (A/E)

BIG FIVE

AAQ-I

TIL Scale
ucLA

X (SD)

X (SD)

Categories N
(%)

Subescales
X (SD)

X (SD)

Subscales
X (sD)

X (SD)

X (SD)

Normal range
Slightly depressed
Moderately depressed

Severely depressed

BEE. Emotional X(SD)
exhaustion
Categories Low
Moderate
High
BD. Depersonalizacion | X (SD)
Categories Low
Moderate
High
BPD. Personal X (D)
accomplishment
Categorias Low
Moderate
High

Extraversion

Agreeableness

Conscientiousness

Openness to experience.

Male
5.88 (3.29)

44.53 (4.05)

44/(93.60%)
3(6.40%)
0(0%)
0(0%)
2235 (11.95)

16/(23.20%)
34 (49.30%)
19/(27.50%)

416 (3.05)

38 (55.10%)
30 (43.50%)
1(1.40%)

32,63 (4.11)

18(26.10%)
47 (30.70%)
4(19.00%)

13.32(457)

583 (1.88)

7.13(1.90)

810 (1.55)

5.02(1.94)

7.06 (2.06)

19.27(837)

4.58 (1.66)

Female
699 (3.22)

44.90 (4.71)

106 (85.50%)
18 (14.50%)
0.(0%)
0(0%)
2441 (10.75)

34(18.30%)

105 (56.50%)
47 (25.30%)
3.85 (3.86)

107 (57.50%)
75 (40.30%)
4(2.20%)

3167 (5.62)

63 (33.90%)
106 (57.00%)
17(9.10%)

15.36 (4.19)

5.46 (1.68)

7.08(1.63)

8.27(147)

5.98(2.13)

8.03 (1.64)

1965 (9.99)

465 (1.77)

Total
668 (3.27)

44.80 (4.53)

0(0%)
0(0%)
0(0%)
0(0%)
2384 (10.90)

50 (19.60%)

139 (54.50%)
66 (25.90%)
3.94(3.64)

145 (56.90%)
105 (41.20%)
5(2.00%)

31.93(5.97)

81(31.80%)
153 (60.00%)
21(8.20%)

14.82 (437)

5.56 (1.74)

7.09(1.75)

823 (1.49)

5.71(209)

7.91(1.77)

1954 (9.46)

4.63 (1.74)

alue
F=0024

Pp=0048*
F=1084
p=0618

X =2.093
Pp=0846

F=0304
p=0279
X=1194
p=0550

F=1610
p=0579
X =0.301
Pp=0860

F=7293
p=0285
X =2681
p=0262

F=1289

p=0012%
F=0502
p=0233
F=189
Pp=0887
F=0399
p=0514
F=0205

Pp=0.007
F=4546
Pp=0201

F=1720
p=0803
F=0272
p=0830

X, mean; SD, Standard Deviation. *Significant differences p<0.05. Chi-square test used for comparison of prevalences. Mean comparisons using Students -test or Mann-Whitney U test
depending on whether they follow a normal distribution. A'Fisher’s exact test applied because more than 20% of the frequencies have a sample size <. PSS, Perceived Stress Scale; Zung, Self-
raing Depression Scale; STAI, State-Trait Anxiety Inventory Questionnaire (A-A: State- Anxiety):; MBI, Maslach Burnout Inventory; AAQ-11, Acceptance and Action Questionnaire-II; TIL

Scale UCLA, The Three-ltem Loneliness Scale.
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Amemiya and §

(2019)

Crowell and Madigan,
2021

Amemiya and Sakairi

(2022)

DeFreese and Smith
(2014)

Frank et al. (2017)

nsen et . (2022)

Guoetal. (2022)

Ingrell etal. (2019)

Isoard-Gautheu et al.
(2015)

Kelecek and Koruc (2022)

Kvéton etal. (2021)

Madigan etal. (2016a)

Madigan etal. (2015)

Martinent et al. (2014)

Martinent etal. (2020)

Scotto di Luzio et al

(2020)

Pires and Ugrinowitsch

(2021)

Santos-Afonso et al.
(2023)

Shannon et al. (2022)

mith etal. (2018)

Kkila et al. (2020)

Sorkkila etal. (2019)

Zhang et al. (2023)

Madigan and Nicholls
(2017)

Madigan etal. (2016b)

Pires etal. (2016)

Ueno and Suzuki (2016)

Waleriaiiczyk and
Stolarski (2022)

Gerber etal. (2018)

Lietal. (2018)

Mellano et al. (2

dorf etal. (2024)

n, Mage (SD, Range),
%females

N=125, Mage = 19,84
(SD = 1.04), 40%

N'=170, Mage = 19.5,44%

N=143, Mage = 19.83

(SD = 1.03), 38%

N=429,M=197(SD =23,
range 18-24), 59%

N=194, Mage = 15.08
(SD =1.95), 0%

N=279, Mage = 2079
(SD = 3.96, range 14-34), 54%

N =352, Mage = 1883
(SD=4.27),41%

N=78, Mage = 12.7
(SD = 0.44), 38%

N =895, Mage = 15,67
(D=1 13-18),
48%

N =303, Mage = 22 (SD = 5.66),
51%

N'=251, Mage = 16,65 (range
14-19),49%

N=141, Mage = 17,3 (SD = 08,
range 16-19), 12%

N=103, Mage = 17,7 (SD = 08,
range 16-19), 20%

N=145, Mage = 13.89
(SD =2.03),32%

N=159, Mage = 14.07
(SD=2.13),31%

N =250, Mage = 15.65
(SD = 1.6),41%

N'= 44, Mage = 25.57
(SD =4.72, range 18-35), 59%

N=64, Mage = 135,05

N =605, Mage = 24.04
(SD =556, 32%

N= 162, Mage = 16,15
(SD = 184, range 14-21), 0%

N=391, Mage = 16 (SD = 0.17,
range 15-16), 51%

N=391, Mage = 16 (SD = 0.17),
51%

N'=515, Mage = 18.24
(SD = 3.16, range 12-31), 44%

N'=102, Mage = 17.7 years
(SD = 0.7; range 16 to 20),
27,5%

N=129, Mage = 248 (SD %
5.1 range ¥ 20 to 35 years),
483%

N = 15, Mage = 24,00
(SD =3,55), 0%

N=63; Mage = 19.4 (SD = 1.1),
62%

N =173, Mage = 27.47
(SD =6.11, range 18 to 39), 49%

N =257; Mage = 168
(SD =1.4),37%

N = 10, Mage = 24.80 years
(SD=2553),0%

N =126, Mage = 19.78,
(SD = 1.28, range 18 t0 22),
100%

N =267, Mage
(SD = 4.69), 44%

087,

Sport type

Tennis, soft tennis, dance, football,

softball, and soccer.

Soccer, football,softball, volleyball,
cross country, baseball, and in others

(cg.tennis).

“Tennis, soft tennis, tackwondo, dance
team sport, American football, soccer,
sofiball

Swimming, track and field.

Mountain biking, badminton,
‘gymnastics, swimming, speed skating,

short track, soccer, and hockey.

Basketball volleyball, soccer, ice
hockey; Nordic skiing.

Several professional sports teams.

Soccer, ice hockey, figure skating,
floorball, swimming, diving,

basketball, badminton, and tennis.

Handball

Volleyball

Swimming, tennis, volleyball,
basketball, and football

Soccer, rugby, basketball, athletics,
other sports (e.g, cycling, squash),

Soccer, rugby, basketball, athletics,
other sports (e.g, cycling, squash)

Table tennis

Table tennis

Le. boxing, cycling, swimming,
‘gymnastics, basketball, football, and
handball.

Volleyball

Handball

Interactive team sports and individual

sports.

Soccer

“Team sports and individual sports

“Team sports (e.g., football, ice
hockey) and individual sports (e,

‘gymnastics,skiing).

No information.

Soccer, rugby, basketball, athletics or

other sports.

Athletics, netball, gymnastics, rugby,
cycling, soccer, and other sports (e
basketball, cricket).

Volleyball

Softball, baseball, track and field

events, badminton, and lacrosse

Short and long distance running,
football, combat sports, archery,

basketball, and tennis.

Team sports and individual sports.

Blind soccer

Field hockey, swimming and diving,
basketball, track and field, softball

and lacrosse.

“Team sports and individual sports

Measurements

(1) AMQ (2) $AS; (3)
BOSA; (4) PPES

(1) PCI; (2) ABQ

(1) BOSA; (2) K-10

(1) SSQSR; (2) PANSE; (3)
SMS; (4) PSS; (5) ABQ; (6)
SWLS

(1) CES-D; (2) ABQ; (3)
TICS; (4) Current state of

recovery

(1) PeerMCYSQ; (2)
CREST; (3) Well-being; (4)
ABQ; (5) Performance and

their team’s performance

(1) GQ-6; (2) AEQ; (3)
ABQ

(1) ABQ; (2) TEOSQ

ABQ

(1) ABQ; (2) SCAT; (3)
15CCS

(1) Sport-MPS-2; (2) ABQ;
(3) TDS; (4) Perceived

performance

(1) Sport-MPS; (2) BRSQ;
(3) ABQ

(1) Sport-MPS; (2) ABQ

(1) ABQ; () SMS

ABQ

(1) SSCAQ; (2) ABQ; (3)
BRSQ; (4) UWES

(1) ABQ; (2) ACSI-28BR

ABQ

(1) BPNSES; (2) ABQ

(1) EMPS-Brief; (2) ABQ;
(3) CES-D

SBI

(1) SBI; (2) BRS; (3) Sport
dropout

(1) AMQ; (2) AAQ-IE; (3)
CFQ; (4) ABQ

(1) MTI; (2) ABQ

(1) Sport-MPS; (2) ABQ

(1) ABQ; (2) ACSI-28

(1) RSUA; (2) BOSA

(1) SMPS2; (2) PPS-S; (3)
ABQ; (4) SES

(1) SMBM; (2) ISI; (3)

Sleep-EEG assessments

(1) ABQ; (2) PSQI

(1) ABQ; (2) SCQ: (3)
CFQ; (4) Perceived

seasonal success

(1) ABQ; (2) PSI; (3)
WURSS-11; (4) CESD; (5)
PSQL; (6) SWLS

Procedure

2 times (average of 3 months between

surveys).

T at the beginning of the athlete’s
competitive season, T2 at the end of

the season.

3 times (average of 3 months between

surveys)

3 additional seasonal time points (i.e.,

27 days apart).

T preparation; T2 competition and T3

recovery phase.

Tl in respective regular season
competition early; T2 late in respective
regular season competition (average of

19 weeks between questionnaire).

2 times—1 year gap.

6 times (4 months between surveys).

Tiwice a year (5 waves of measurement).

T1 beginning; T2 middle and T3 end

of the season.

3 waves. The longitudinal sample that
provided data after a 3-month interval.
‘The longitudinal sample that provided

data after a 1-year interval.

T1 beginning, T2 middle and T3 end
of the season (each separated by

3 months).

‘Twice separated by 3 months.

3 time points (1 month between each

completion) during a 2-month period.

3 time points (1 month between each

completion) during a 2-month.

T1 beginning of the season, T2 middle

or end of the season (5 months apart)

T in the preseason; T2 during the
State Championships and/or during
friendly; T3 during the firstleg of the
National Volleyball League; T4 during
the last leg of the National Volleyball
League and the Continental Club.
Championship.

T1 upon arrival of the athletes at the
National Handball Development
Center; T2 upon departure of the
athletes, after 10 days of immersion in
the National Camp.

T baseline Week 0; T2 post 12 weeks

following base-line.

Tiwice separated by 3 months.

T at the beginning of the first
semester; T2 6 months later at the end

of the school year.

T1 at the beginning of their first year in
upper secondary sport school; T2
6-months later at the end of the first
school year; T3 1 year later a the end
of the second school year; T finally,

6 months later in the beginning of the

third school year,

Three times.

2 times with 3-month interval

2 times with 3-month interval

T pre-season, T2 State Championship,
T3 main competition in country, T4 in

play-offs.

3 times (average of 3 months between

surveys)

2 times, 5 months apart,

2 times, 6 months apart.

6 times, 1 month apart.

T within the first 2 o 3 weeks of the
season, T2 during the last part of the

season just before playoffs.

T beginning, T2 middle and T3 end
of the season (6 month period).

Main findings

Mindfulness, mediated by alexithymic tendencies
two months later, was negatively associated with

burnout scores 4 months later.

‘The perfectionistic concerns cognitions dimension
predicted increases in the reduced sense of
accomplishment and devaluation dimensions of

burnout. Perfectionistic strivings cogni

negatively correlated with devaluation.

Cross-lagged modeling showed that both
interpersonal and emotional exhaustion toward
athletic practice predicted a future lack of personal
accomplishment and devaluation among athletes,
varying slightly depending on time. In addition,
research suggested that the relationship between
each burnout symptom and depression may

be affected by the season.

Study results showease burnout as a negative
temporal contributor to athlete well-being. Social
support was negatively associated with global
burnout and emotional/physical exhaustion but not
reduced accomplishment and devaluation across a
sport season. Negative social interactions positively
associated with global burnout and emotional/

ph
accomplishment and devaluation across a sport

ical exhaustion but not reduced

season.

Depression and burnout were both associated with
chronic stress. Therefore, burnout and depression
can cause cach other to some degree and no
particular direction can be specifically supported

by the current study.

Findings indicated that athletes’ team identification

mediated the relationship between athlete leaders’

identity leadership and both team outcomes

task climate, team resilience, and team
performance) and individual outcomes (i,
burnout, health, and individual performance).
Athlete gratitude is a significant negative predictor
of athlete burnout, and also a significant positive
predictor of athlete engagement. Athlete
engagement and athlete burnout are mutually
causal and can be mutually predicted. Athlete
gratitude indirectly affects athlete burnout through
athlete engagement, and also indirectly affects

athlete engagement through athlete burnout.

“Task orientation was significantly and negatively
related to a reduced sense of accomplishment and

sport devaluation. Furthermore, by focusing on the

within-person effect of achievement goals, this
study provides findings that support a motivational
approach to the longitudinally study of burnout

propensity among young student-athletes.

Results of multilevel growth models revealed that
during adolescence, reduced sense of
accomplishment” linearly decreased and was higher
for gils than boys. Moreover, “emotional/physical
exhaustion” increased then decreased, and seemed
10 have been attenuated at time points in which
athletes also had higher levels of “sport
devaluation” Finally; “sport devaluation’” increased
over time with higher increases for girl than boys.
At the beginning of the season burnout positively
correlated with competitive anxiety, but negatively
correlated with coping strategies. While in the
middle of the season, there is only positive
correlation between burnout and competitive
ansiety; at the end of the season there s stil

positive relation between burnout and competitive

anxiety and addition to this, competitive anxiety

showed positive correlation with coping strategies.

In the cross-sectional analyses, sequential
regressions revealed that perfectionism was a
significant predictor of athlete burnout and both

indicators of overtraining.

‘The present findings indicate that athletes who are
high in pefectionistic strivings tend to have higher
levels of autonomous motivation and show lower
levels of burnout, whereas athletes who are high in
perfectionistic concerns tend to have higher levels
of controlled motivation and show higher levels of
burnout.

Whereas perfectionistic concerns predicted
increases in athlete burnout over the 3 months,
perfectionistic strivings predicted decreases.
Results suggest that athlete burnout predicts
motivation over time but motivation did not

predict athlete burnout over time.

3 distinct trajectories for each athlete burnout
dimension, not only indicating linear or quadratic
change, but also stability in longitudinal athlete
burnout perceptions. Results suggested that

reduced accomy

ment predicted changes in the
2 other athlete burnout dimensions.

Athlete burnout i associated with negative
consequences for athletes' well-being, whereas
engagement reflects a positive state. In this study,
we provided preliminary evidence of the protective
role of the sport sense of community on athlete
burnout, Consistent with our hypothesis, sport

sense of community dimensions (i.c.,satisfaction of

needs and influence) negatively predicted athlete
burnout and controlled motivation, and positively
predicted engagement and autonomous motivation
six months later.

Burnout dimensions showed a moderate inverse
correlation to confidence motivation at all
measurement points during the season. However,
no coping differences were observed through the

longitudinal analysis.

Atthe end of the camp, the athletes presented
statistically higher means for all subscales of the
ABQ and for total burnout n relation to answers

obtained upon arrival at the camp.

Higher burnout at baseline predicted an increase in
autonomy frustration, whereas higher relatedness
satisfaction at baseline reduced burnout levels later

in the season.

Socially prescribed perfectionism (SPP) predicts
increases in exhaustion over time. SPP predicted
changes in devaluation and at the same time
devaluation predicted changes in SPP. The only
instance in which SPP did not predict a burnout
symptom was for a sense of reduced
accomplishment. Self-oriented perfectionism did
not predict any burnout symptoms over time nor

was it predicted by any burnout symptoms.

d.

‘Those elite athletes who are at risk of burnout

Four different burnout profiles were ident

might suffer pa

ularly from school burnout
symptoms, which then spill over into the sport
context, The athletes in the Burnout sk profile
showed a relatively high level of sport and school
burnout symptoms at the beginning of upper
secondary school, and the level of their school
burnout symptoms remained relatively steady over
6 months. However, the level of the sport burnout
symptoms in this group decreased over time. In the
Developed burnout group, the athietes initially
showed few sport and school burnout symptoms,
although both kinds of symptoms increased
significantly over a 6-month period.

In the increased burnout group symptoms were less
resilient and more likely to dropout from sport
than those in the other two groups. Athletes with
increased burnout are less rsilient and more likely

to dropout from sport.

Findings provide insights on the changing
mechanisms how mindfulness can reduce athlete
burnout. That s, athletes with higher levels of
mindfulness have low levels of burnout due to their
low levels of experiential avoidance and cognitive
fusion. These findings provided evidence
supporting the working mechanism that athlete
with higher tendencies towards the avoidance of
unpleasant private experiences and high levels of
fusions with the painful thoughts and feelings

normally have high levels of burnout.

Mental toughness predicted residual decreases in
total burnout, reduced sense of accomplishment,
physical and emotional exhaustion, and
devaluation over time. Mental toughness predicted

residual decreases in burnout over ti

.

‘When moderated regression analyses were

employed, interactive effects of evaluative concerns
perfectionism x personal standards perfectionism
were found indicating that personal standards
perfectionism buffered the effects of evaluative
concerns perfectionism on total burnout and
physical/emotional exhaustion.

“The results show an increase in the perception of
burnout in the athletes with the build-up of
training and competition, as well as the
requirement for optimal performance in the main
competition. The study also showed the importance
of the motivational factor in the emergence of

burnout.

“The results of this study suggest a new perspective
on the resilience competency of athletes to recovery
their mental health. Applying the concept of
resilience to sports may prevent burnout and the
dropout rate of athletes, and it may maintain and

improve their mental health

‘We provide further support for the notion that
when perfectionism—burnout link i studied
longitudinally personal standards perfectionism
shows burnout-decreasing effects, while evaluative
concerns perfectionism is maladaptive at least for
exhaustion and reduced sense of accomplishment.

‘We also report pioneering evidence that

perfectionism predicts changes in athlete
engagement, with evaluative concerns
perfectionism showing maladaptive effects for all
the dimensions and personal standards
perfectionism showing engagement-increasing
effects limited to the dedication subscale only.

In the present study between 12 and 14% of young
elite athletes reported clinically relevant burnout
symptoms, whereas 4-11% reported clinically
relevant insomnia symptoms. Athletes with
clinically relevant burnout were more likely to
report insomnia symptoms. Moreover, baseline
burnout symptoms predicted increased insomnia

symptoms over time.

“This five-wave longitudinal survey demonstrated

that burnout and sleep are not reciprocally related

in blind clite soccer players. The results in the
present study suggest that burnout may be a risk
factor of slecp problems among athletes but not

vice versa.

‘The results of the current study indicate burnout
levels in collegiate athletes may change from early
1o late season. Furthermore, significant predictors.
of late season burnout levels include early season
burnout scores, coaches' use of an autonomy-
supportive interpersonal style, coaches' use of
punitive feedback, and athletes’ perceptions of low
personal accomplishment.

At the between-person level, we found athlete

burnout to be associated with all examined health

variables. At the within-person level, emotional and
physical exhaustion was found to predict increases
in depressive symptoms, sleep disruptions were
found to predict increases in devaluation, and life
satisfaction was found to predict decreases i total
burnout, exhaustion, and reduced sense of

accomplishment

AAQII, Acceptance and Action Questionnaire - version 2; ABQ, Athlete Burnout Questionnaire; ACSI-28BR, Athletic Coping Skils Inventory-28; AEQ, Athlete Engagement Questionnaire; AMQ, Athlete Mindfulness Questionnaire; BOSA, The Burnout Scale for

University Athletes; BPNSES, 8item Need Satisfaction and Frustration Scale; BRS, Brief Resilience Scale; BRSQ, Behavioral Regulation Questionnaire in Sport; CES-D, Center for Epidemiologic Studies Depression Scale; CFQ, Coaching Feedback Questionnaire; CFQ,
Cognitive Fusion Questionnaire; CREST, Characterisics of Resilience in Sports Teams; EMPS-Brief, Multidimensional Perfectionism Scale brief version; GQ-6, Gratitude Questionnaire; ISCCS, Inventory of coping strategies in competitive sports; IS, Insomnia Severity
Index; K-10, Kessler Psychological Distress Scale; MIPS, Multidimensional Inventory of Perfectionism in Sport; MTI, The Mental Toughness Index; PANSE, Positive and Negative Social Exchanges; PCI, Perfectionistic Cognitions Inventory; PeerMCYSQ, Peer
Motivational Climate in Youth Sport Questionnaire; PPES, The Psychological Performance Effcacy Scale; PSI, 18-item Physical Symptom Checklist; PPS-S, Performance Perfectionism Scale-Sport; PSQL, Pitsburgh Sleep Quality Index; PSS, Perceived Stress Scale;
RSUA, Psychological Resilience Scale for University Athletes; SBI, Sport Burnout Inventory; SAS, The Sport Alexithymia Scale; SCAT, The Sport Competition Ansiety Test; SCQ, Sport Climate Questionnaire; SES, Sport Engagement Scale; SMBM, Shirom-Melamed
Burnout Measure; SMPS2, Sport-Multidimensional Perfectionism Scale-2; SMS, Sport Motivation Scale; Sport-MPS, Sport Multidimensional Perfectionism Scale; SSCAQ Sport Sense of Community in Adolescence Questionnaire; SSQSR, Social Support Questionnaire
short form; SWLS, Satisfaction With Life Scale; TDS, Training Distress Scale; TEOSQ, The Task and Ego Orientation in Sports Questionnaire; TICS, Trier Inventory for Chronic Stress; UWES, Utrecht Work Engagement Scale;WURSS-11, 11-item Wisconsin Upper
Respiratory Symptom Survey.
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Study characteristics Reference numbers %
Published

2014-2016 49;12;13; 14;25,26;27 8 25
2017-2019 155: 8 205 22, 245 29; 30 8 25
2020-2022 2367105 115153 16; 173 19; 215 28; 31 13 4
2023-2024 182332 3 9
Location

Europe 11-16; 19-22; 24; 25; 28; 29; 32 19 60
North America 45631 3 9
South America 17:18:26 3 9
East Asia 15375 23,27:30 6 19
Middle East 10 1 3
Sample size

<50 17;26,30 3 9
51-100 818,27 3 9
101-150 153512135 1424; 253 31 8 2
151-200 25:15;20:28 5 16
201-300 6115162932 5 16
301-400 7102122 4 3
400 59:19: 23 4 13
Gender

Female 31 1 3
Male 53185 20 26; 30 5 16
Combined -17;19; 21-25; 27-29; 32 2 81
Age (mean)

12-13 ;14518 3 9
1415 59,1516 4 3
16-17 11512:13;20; 21522, 2429 8 24
18-19 1-457:23,27: 3132 9 2
2024 610;19; 25; 6 19
25-27 17:28 2 6
Type of sport

Team 7:9;10;17; 18; 2 9 2
Individual 41415 3 9
Combined 152355685 11512 135 16; 195 21-25; 275 28;29; 32 20 62

Percentages (%) in relation to the total number of included empirical articles (N = 32). Reference numbers: 1. Amenmiya and Sakairi (2019 2, Crowell and Madigan (2021 3, Amermiya and
Sakairi (2022); 4. DeFreese and Smith (2014); 5. Frank et al. (2017); 6. Fransen et al. (2022);7. Guo et al. (2022); 8. Ingrell et al. (2019); 9. Isoard-Gautheu et a. (2015); 10. Kelecek and Koruc
(2022); 1. Kvéton et al. (2021; 12. Madigan et al. (2016a); 13, Madigan et al. (2015); 14. Martinent etal. (2014); 15. Martinent et al. (2020); 16. Scotto di Luzio et al. (2020); 17. Pires and
Ugrinowitsch (2021); 18, Santos-Afonso et al. (2023); 19. Shannon etal. (2022); 20. Smith et al. (2018); 21. Sorkkila et al. (2020); 22. Sorkkila et al. (2019); 23, Zhang et a. (2023); 24. Madigan
and Nicholls (2017); 25. Madigan et al. (2016b); 26. Pires et al. (2016); 27. Ueno and Suzuki (2016); 28. Waleriariczyk and Stolarski (2022);29. Gerber et al. (2018); 30, Li et al. (2018); 31.
Mellano et al. (2022); 32. Glandorf et al. (2024).
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Female
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Degree

MBI-SS

PWBS
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SD = standard deviation; §.

Sample

statistics Male
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Moderator Heterogeneity = Subgroup Number of  Sample SMD [95%Cl] Two-tailed test

variable 5 literature size
P 2 (%) z [
Intervention Aerobics 13 1,083 -172(-233,-1.12) 547 <0.001
<0001 94
content Combinatorial exercise 2 101 -278(~6.74,1.17) 138 017
Low intensity 3 398 ~097 [~1.18, ~0.76) 913 <0.001
Intensity of
<0001 9 Medium intensity 7 416 ~228(-351,-1.04) 361 0.0003
intervention
Medium to high intensity 2 95 ~119(-2.16,-0.22) 24 002
8 weeks 4 533 ~1.73(-269, ~0.76] 35 0.0005
10 weeks 5 332 ~1.72(~296, 048] 272 0.007
Intervention
<0001 94 12 weeks 4 242 ~2.50 [~431, ~0.69) 27 0.007
period
18 weeks 1 36 ~145(-219, ~071] 382 0.0001
30 weeks 1 a1 ~0.79[~142,-0.15) 242 002
2 times/week 3 146 ~0.91[~1.68, ~0.13] 23 002
Intervention 3 times/week 9 485 -217(-3.11,-123) 451 <0.001
<0001 92
frequency 5 times/week 1 9 ~1.03[~145,~061) 482 <0.001
5 times/week 1 314 ~0.92(~1.16, ~0.69) 7.77 <0.001
20 ~30 min 2 386 ~2.21[(~4.79,036] 168 009
Duration of one 40~ 45 min 3 149 ~232(~4.43,-022) 216 003
N <0001 94
exercise session 60 min 6 376 ~151[-234,~067) 355 0.0004

290 min 4 273 ~1.84(-3.41,-027) 229 002
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Experimental  Control Experimental group Control intervention
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“Team sports: calisthenics,

Zhengetal, Nointervention
(m; ReT Colleges 50 N Female badminton, rope skipping, . . Sweds 5 times a week SADMP
B withexercise
baskerbal, etc.
Preserving the
Zangt®) | ReT Colleges 2 % Malefmle T orginalwiyof | Lowimensty | 10weeks Stimesa week somin Meat
e
Vocational Without engaging
Yang (202) rer 3 3% Malefemdle | GroupKl,K2 K3 aerobicslevel Mediumintensty | 12 weeks Stimesa week 0min MpAl
secondary school in any exercise
Exercses forfunctiona training
— includea warm-up,srength, | Continuing vith
Wang (2021) ReT - ® 2 2 Male, female speed, coordination, agility brain | regular behavioral | Medium intensity | 30 weeks 2times aweek A0min SASSV

activation, aerobic, and relaxation | activities

sessions.

‘Games involving ball, such N
o intervention
Wang (2016) RCT Colleges 3 37 Male, female volleyball,badminton, table - Medium intensity |12 weeks 3timesaweek 45 min SASC
with exercise
tennis,and basketbal

Forthe st
9 weeks, icea
Sccondary Taclwondo, Basketbal and Continuing vith
Lin (2020 rer 0 70| male female - 10 weeks week by week 120 min sas
whools Badminton daily routines
ten,four times
week
Luadl.022) | RCT Colleges A 3 Maefmde | Basketball Nointerventions | Medium intensty | 10 weeks 2times aweek 60 min MPAI
Asbic srseon theclipica |
Lia00) rer Collges 6 16 malefonale | powercyle eadmill and Mediumintensity | 12 ks Stimes aveek 90 min MPATS
interventions
badminton
Received ealth
Xie (2019) Rer Collges 162 12 Malefemale | Eight piecesofbrocade Lowintensty | Swecks Wtmesaweek | 2030min MpAl
cducaton
Continuing vith
Geetal Q015) | RCT Collges s 18 Malefemade | Vollyball - 18 weeks 3timesa week 120min Meat
daly routines
Contining with | From medium to
Du@21) Midle school 2 15 Malefemde  Soccerbll 10 weeks 3timesa week womin MPDM
dalyroutines | high ntensity
“Twenty-fourforms of Tajiquan
setsofmovements, track and ield
(st rumming el s, .
Contining wl
Zha 2017) ReT Colleges 20 30| Male, female healhexrcies, and yoga v the | * Medium intensity | 8 weeks 3times a week 60 min MPATS
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exch xercse
Acrobic execise ncludes
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Zhangozy) | RCT Collges 0 30 Malefomale Nolntervention Suecks Stimesa week somin sASs
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rope, dancing,etc.
Maintaning the
Jaera o2y | RET Colleges 2 0 Maefwde | Badminton Iwayof | Medimintensity | 10weks 2timesaveek 60 min MPAI
Noexercse
Xisoetal.2021) | RCT Collges 5 34 Malefomale | Eightpiccesof brocade Mediumintensty | 12 weeks Stimesa week s0min MpAl
ntervention

MPAL i the Mobile Phone Addiction Index Scale; SAS-SV i the Smartphone addiction Scale-Short Version; MPATS is the Mobile Phone Addiction Tendency Scale for College Students; SADMP is the Self-Assessment of Dependence on Mobile Phone for Teenagers
questionnaire; SAS-C is the Smartphone Addiction Scale for College Students; MPDM is the Self- Administered Mobile Phone Dependence Measurement Scale for Junior High School Students.
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Dependent variable (1) Age
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23and over
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“The mean difference s significant at the 0.05 level.
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Mode Age Mean Std. deviation

Below 20 17719 125586 13

Between 200 22 16177 127815 17

23and over 11195 092959 27

Total 16332 124678 257

Face-to-face Below 20 1.6685 135471 13
Between 20 t0 22 22265 140067 17

23and over 21801 168642 27

Total 19763 143372 257
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Value P Hypo df Err df

0942 3.869 4 506 0.004 003 0.898

ig Par Eta Sq Power

Academic Achievement Wilk's Lambda 0948 3450 4 506 0.009 0.027 0857

Degree Programs Pillai’ Trace 0997 0424 2 25 0655 0.003 0.848





