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Objective: The aim of the present study was to explore the role of stress, 

recovery, and coping on table-tennis athlete burnout symptoms in considering 

both the roles of individual and contextual (training center) factors.

Methods: One hundred and fifty-nine youth elite table-tennis players 

(Mage = 14.07, SD = 2.13) involved in 15 intensive training centers completed 

self-report questionnaires and socio-demographic data.

Results: When time 1 (T1) levels 1 (individual) and 2 (training group, contextual 

factor) stress, recovery, and coping were simultaneously entered as predictors 

of each of the three burnout symptoms (physical and emotional exhaustion, 

sport devaluation, reduced accomplishment) at T2 (controlling for levels 1 

and 2 burnout at T1), the results of multilevel analyses revealed that: (a) T1 

level 1 recovery significantly negatively predicted T2 reduced accomplishment 

(β = −0.23, p = 0.03); (b) T1 level 2 disengagement-oriented coping significantly 

negatively predicted T2 reduced accomplishment (β = −0.71, p = 0.03); and (c) 

T1 level 2 task-oriented coping marginally significantly positively predicted T2 

physical and emotional exhaustion (β = 0.99, p = 0.06).

Conclusion: Results of the present study provided evidence for the usefulness 

to disentangle the variances attributable to the individual (level 1) and contextual 

(level 2; training group) levels of the predictors (recovery, stress and coping) 

of athlete burnout. Moreover, rather than examining the antecedent role of 

stress on athlete burnout, it could be particularly fruitful to explore theoretical 

constructs able to annihilate the maladaptive effects of chronic stress such as 

coping and recovery.
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Introduction

Young elite athletes in intensive training settings must commit 
to a significant amount of training to accede to the highest 
competitive levels. Within intensive training centers, they have to 
manage a series of physical (e.g., injury risks), psychological (e.g., 
demonstrating personal competence), and social (e.g., distance 
from family) daily stressors in a win-at-all-coast atmosphere 
(Martinent et  al., 2020). In particular, table-tennis players are 
confronted to specific psychological constraints related to the 
limited margin of error, the important number of required 
repetitions, and the pressure inherent to the competitive 
environment (Martinent et al., 2014a). These daily stressors may 
lead to athlete burnout (Martinent et  al., 2014b) which can 
be  defined as a syndrome characterized by reduced sense of 
accomplishment, sport devaluation, and emotional and physical 
exhaustion (Raedeke, 1997). Burnout is related to maladaptive 
outcomes such as illness or dropout (Gustafsson et  al., 2011). 
Although prolonged experience of stress can be conceptualized as 
an antecedent of athlete burnout (Gustafsson et al., 2011), it is 
noteworthy that a certain level of stress is an integral part of elite 
sport settings (Martinent and Decret, 2015a). As such, the 
objective is no longer to annihilate stress but to attempt to reach a 
balance between stress state and personal resources (e.g., recovery, 
coping).

The concept of recovery has received increasing attention in 
research and practice over the past 20 years based on the rationale 
that it helps understanding how to cope with stress and how to 
build enduring resources (Kellmann, 2010). Biopsychological 
perspective of recovery and stress (Kellmann et  al., 2018) 
“embraces physical and biopsychosocial dimensions of both stress 
and recovery to indicate the extent to which an athlete is physically 
and/or mentally stressed, as well as whether this athlete is capable 
of using individual strategies for recovery and which strategies are 
used” (Nicolas et al., 2022, pp. 1). For instance, recovery allows 
athletes supporting high loads of daily training and improving 
their overall fitness whereas the absence of recovery can lead to 
overtraining and burnout (Kellmann, 2010). Thus, simultaneously 
measuring stress and recovery states seems particularly salient to 
assess individual biopsychosocial balance able to foster high-level 
performance and prevent the triggering of athlete burnout 
(Kellmann, 2010; Vacher et al., 2017; Kellmann et al., 2018).

Burnout may also depend on athletes’ ability to cope with 
their daily stressors (Martinent et  al., 2014b). Coping can 
be defined as the set of cognitive strategies and behavioral efforts 
carried out by athletes to handle the internal and/or external 
sports requirements that threat to surpass their perceived 
resources (Nicholls and Polman, 2007). Sport scholars 
conceptualized coping construct using three core coping 
dimensions (Gaudreau and Blondin, 2002). Task-oriented 
coping (TOC) involves strategies that directly face the stressful 
situation, and the thoughts and affects that appear in the situation 
(thought control, seeking support, relaxation, logical analysis). 
Distraction-oriented coping (DsOC) comprises the strategies 

that focus on other stimuli instead of the stressful one to 
disconnect from the stressful situation (distancing, mental 
distraction). Disengagement-oriented coping (DgOC) refers to 
the strategies allowing to escape from the stressful situation 
(resignation, venting of unpleasant emotions; Martinent and 
Nicolas, 2016). Young athletes use fewer coping strategies and are 
less flexible in their coping range than older athletes (Nicholls 
and Polman, 2007). Thus, young athletes in intensive training 
settings could be  particularly vulnerable to the stressors 
encountered in their daily life and in turn to athlete burnout 
(Martinent and Decret, 2015a). As such, it could be particularly 
useful to explore the respective impact of stress, recovery and 
coping strategies on athlete burnout symptoms in including 
simultaneously these three constructs within the design of the 
study. Past studies have generally reported positive associations 
of the use of TOC with adaptive outcomes such as positive affect 
or sport performance and the use of DgOC with maladaptive 
outcomes such as negative affect (Gaudreau and Blondin, 2002; 
Nicholls and Polman, 2007; Doron and Martinent, 2021). 
Moreover, previous longitudinal studies have highlighted the 
critical role that coping plays in the development of athlete 
burnout (Madigan et al., 2020; Pires and Ugrinowitsch, 2021). 
Results of this literature showed that the use of DgOC was linked 
to an increase in athlete burnout over time, while TOC was 
unrelated or negatively associated with changes in burnout 
over time.

The sport literature also suggested that athlete burnout may 
result from both personal (stress, recovery, and coping) and 
contextual factors (Gustafsson et  al., 2011). Of particular 
importance in the context of the present study, the environment 
in which the young athletes are grounded (intensive training 
centers) could be conceptualized as a contextual factor likely to 
impact athlete burnout. Indeed, the atmosphere in the training 
group could impact recovery, stress and coping factors. For 
instance, Tamminen and Gaudreau (2014) pointed out an 
interesting result regarding the social nature of coping processes 
when athletes deal with shared challenges and demands within a 
training group characterized by day-to-day influence of teammate 
interactions on stressors and coping. As such, disentangling the 
variances attributable to the individual and contextual levels could 
help clearly depicting the respective roles of individual and 
contextual factors in the prediction of athlete burnout symptoms. 
This might provide new insights on the athlete burnout literature 
likely to bring applied implications related to the prevention of 
athlete burnout. Distinct strategies aiming at preventing athlete 
burnout could be implemented if individual or contextual factors 
predict athlete burnout symptoms.

In sum, the aim of the present study was to explore the role of 
stress, recovery, and coping on athlete burnout symptoms in 
considering both the roles of individual and contextual (training 
center) factors. We hypothesized that: (1) the scores of stress and 
DgOC would be positively associated with burnout; and (2) the 
scores of TOC and recovery would be  negatively related to 
burnout symptoms. Moreover, we broadly assumed that the two 
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levels (individual and contextual) would be  involved in the 
prediction of burnout scores.

Materials and methods

Participants

One hundred and fifty-nine youth table-tennis players (50 
girls, 109 boys; Mage = 14.07, SD = 2.13; range = 11–19) involved 
in 15 intensive training centers (from 8 to 22 athletes per 
centers) accredited by the French Federation of table-tennis 
participated in this study. These training centers “focus on 
helping athletes to reach the highest levels of performance, 
providing the necessary preparation for a successful transition 
to professional sporting life, and having good academic results” 
(Martinent et al., 2018, pp. 2726). Participants trained 15.04 h a 
week (SD = 5.78; from 1 to 2 training sessions per day) and their 
playing experience was 6.36 years (SD = 2.24). They participated 
in regional (n = 32), national (n = 82), or international (n = 45) 
table-tennis competitions. The competitive schedule of young 
athletes is based on the school time (main competitive events 
planned for the end of the school calendar). This study is part 
of a broader research project focused on different purposes. 
Thus, the sample of the present study was also used by Martinent 
and Decret (2015a,b) and Martinent et al. (2014a,b, 2018, 2020). 
None of the results pertaining to the data in this study are 
presented elsewhere.

Measures

The Coping Inventory for Competitive Sport (CICS: Gaudreau 
and Blondin, 2002) is a French questionnaire of 39 items assessing 
10 coping strategies aggregating in the three core dimensions of 
TOC (thought control, effort expenditure, seeking support, logical 
analysis, relaxation, mental imagery), DsOC (mental distraction, 
distancing), and DgOC (venting of unpleasant emotions, 
disengagement/resignation). Participants rated the use of each 
coping strategy to cope daily stressors of the past 3 days on a scale 
of 1 (does not correspond at all) to 5 (corresponds very strongly). 
Cronbach’s alphas were of 0.86, 0.76 and 0.82 for TOC, DsOC and 
DgOC, respectively.

The French version of the Recovery-Stress Questionnaire for 
Athletes (RESTQ-Sport: Martinent et al., 2014b) contains 67 items 
measuring 17 subscales organized in the two macro dimensions 
of stress (general stress, emotional stress, social stress, conflicts/
pressure, fatigue, lack of energy, physical complaints, disturbed 
breaks, emotional exhaustion, injury) and recovery (physical 
recovery, general well-being, sleep quality, being in shape, personal 
accomplishment, self-efficacy, self-regulation; Kellmann, 2010). 
Participants rated frequency of each item during past 3 days on a 
scale ranging from 0 (never) to 6 (always). Cronbach’s alphas were 
of 0.94 and 0.90 for stress and recovery, respectively.

The French version of the Athlete Burnout Questionnaire 
(ABQ: Isoard-Gautheur et al., 2010) comprised three subscales 
assessing reduced accomplishment, sport devaluation, and 
emotional/physical exhaustion. Participants responded on a 
5-point Likert scale ranging from 1 (almost never) to 5 (most of 
the time). Cronbach’s alphas ranged from 0.66 to 0.89 (for the two 
measurement times).

Procedure

The research was approved by the National table-tennis 
federation’s ethical committee and followed the principles of the 
Declaration of Helsinki. Permission to contact participants was 
obtained from the head coaches of each training center. Prior to 
data collection, written informed consent was gathered from 
players and their parents. Firstly, participants completed the ABQ, 
CICS and RESTQ-Sport on the half of the competitive season 
(Time 1, T1) during which “athletes must cope with ever-
increasing social, psychological and physiological demands” 
(Martinent et  al., 2014b, pp.  1651). Secondly, participants 
completed the ABQ 3 months later, at the end of the competitive 
season (Time 2, T2).

Data analyses

A multilevel analysis approach allowed exploring relationships 
between study variables. Multilevel models extend multiple 
regressions to nested (hierarchically structured) data (Vacher 
et al., 2017). Considering hierarchical structure of the data (Level 
1: individuals; Level 2: training groups) allowed unbiased 
estimates of the parameters (Singer and Willett, 2003). All the 
analyses were computed using the lme4 package of R. Firstly, the 
intra-class correlations were examined in computing the null 
models for the three dimensions of athlete burnout at T2 (i.e., 
dependent variables of the present study). Secondly, we  ran a 
series of multilevel models in which burnout symptoms at T2 were 
regressed onto levels 1 and 2 coping and recovery-stress states 
controlling for levels 1 and 2 burnout symptoms at T1. Group 
mean centering was used for all Level 1 predictors whereas grand 
mean centring was used for Level 2 predictors based on the 
rationale no centering may produce biased point estimates (Doron 
and Martinent, 2016).

Results

Descriptive statistics are presented in Table 1. The systematic 
within-and between-individual variance in the T2 athlete burnout 
dimensions were computed using the null models (see Table 2). 
Results indicated that there was substantial level 1 (individual) 
and level 2 (training group) variance: σ2 (i.e., variance in level-1 
residual) ranged from 0.49 to 0.87 whereas τ00 (i.e., variance in 

https://doi.org/10.3389/fpsyg.2022.1007697
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Martinent et al. 10.3389/fpsyg.2022.1007697

Frontiers in Psychology 04 frontiersin.org

level − 2) ranged from 0.02 to 0.08. Thus, the intra-class 
correlations (ICC = τ00/(τ00 + σ2)) revealed that level 2 variance 
represented 4–8% to the total variance whereas level 1 variation 
accounted for 92–96% to the total variance of the athlete burnout 
symptoms (Table 2).

Not surprisingly, the largest effects of multilevel models were 
observed for the effects of T1 levels 1 and 2 burnout on the same 
burnout variable at T2 (0.42 ≥ β ≥ 1.78; Table  3). Of greater 
interest, when T1 levels 1 and 2 stress, recovery, and coping (TOC, 
DsOC, and DgOC) were simultaneously entered as predictors of 
each of the three burnout symptoms (physical and emotional 
exhaustion, sport devaluation, reduced accomplishment) at T2 
(controlling for levels 1 and 2 burnout at T1), the results revealed 
that: (a) T1 level 1 recovery significantly negatively predicted T2 
reduced accomplishment (β = −0.23, p = 0.03); (b) T1 level 2 

DgOC significantly negatively predicted T2 reduced 
accomplishment (β = −0.71, p = 0.03); and (c) T1 level 2 TOC 
marginally significantly positively predicted T2 physical and 
emotional exhaustion (β = 0.99, p = 0.06; Table 3).

Discussion

The fact that stress did not significantly predicted athlete 
burnout suggested that rather than annihilating the stress inherent 
to competitive sport, it seems more useful to help athletes recovering 
and/or coping with stress to reach an individual biopsychosocial 
balance able to prevent the fostering of burnout symptoms. In this 
perspective, it seems particularly useful to examine the role of 
theoretical constructs able to buffer the maladaptive effects of 
chronic (prolonged) stress. Indeed, as hypothesized and confirming 
previous literature (Kellmann et  al., 2018), T1 level 1 recovery 
significantly and negatively predicted T2 reduced accomplishment. 
Results also provided evidence of the role of coping in the prediction 
of burnout symptoms. In particular, T1 level 2 DgOC significantly 
negatively predicted T2 reduced accomplishment whereas T1 level 
2 TOC marginally significantly positively predicted T2 physical and 
emotional exhaustion. These two results are in contrast with cross-
sectional (Nicholls and Polman, 2007; Doron and Martinent, 2017) 
and longitudinal (Madigan et al., 2020; Pires and Ugrinowitsch, 
2021) literature showing that DgOC is generally related to 
dysfunctional athletes’ outcomes whereas TOC is associated with 
functional athletes’ outcomes. As such, future research should test 
again the prospective relationships between coping and athlete 
burnout to see whether the present results emerge in other samples, 
or whether there were results specific to the current sample.

Of particular importance in the context of the present study, 
results of the multilevel analyses provided evidence for the usefulness 
to disentangle the variances attributable to the individual (level 1) 
and contextual (level 2; training group) levels of the predictors 
(recovery, stress and coping) of athlete burnout. From an applied 
perspective, these results might help psychologists and consultants 
to prevent detrimental psychological outcomes related to burnout. 
Based on the rationale that only level 1 recovery (but not level 2) 
significantly predicted burnout symptoms, coaches of intensive 
training centers of young elite table tennis players had to prioritize 
individual recovery strategies to ensure an effective biopsychosocial 
adjustment leading to athletes’ performance, health and well-being 
(Nicolas et al., 2022). In contrast, results of the present study showed 
that only level 2 coping (but not level 1) significantly predicted 
burnout symptoms. As such, sport psychologists should mainly 
work on collective or shared coping strategies used by table tennis 
players within the training group in order to optimize the coping 
process of youth athletes involved in intensive training centers.

Given the specificity of our sample, future research is needed 
to replicate the present findings with athletes from different ages, 
sports, levels or other achievement fields (work). Otherwise, only 
few significant relationships were observed between stress, 
recovery, coping and athlete burnout. Nevertheless, it is 

TABLE 1 Descriptive statistics of the study variables.

Mean Standard deviation

Time 1 Stress 1.82 0.80

Time 1 Recovery 3.64 0.74

Time 1 Task-oriented coping 2.85 0.57

Time 1 Distraction-oriented 

coping

2.00 0.64

Time 1 Disengagement-

oriented coping

2.05 0.72

Time 1 Reduced 

accomplishment

2.45 0.72

Time 1 Emotional/Physical 

Exhaustion

1.80 0.89

Time 1 Sport devaluation 3.09 0.88

Time 2 Reduced 

accomplishment

2.40 0.72

Time 2 Emotional/Physical 

Exhaustion

2.92 0.98

Time 2 Sport devaluation 1.73 0.78

TABLE 2 Results of the null models.

Model equations Fixed 
effects

Random 
effects

−2*log 
likelihood

γ00 (ES) σ2 
(SD)

τ00 
(SD)

Reduced 

accomplishment = β0 + r

2.40*** 

(0.07)

0.49 

(0.70)

0.02 

(0.15)

301.2

Physical and emotional 

exhaustion = β0 + r

2.95*** 

(0.11)

0.87 

(0.93)

0.08 

(0.28)

384.3

Sport devaluation = β0 + r 1.71*** 

(0.08)

0.57 

(0.76)

0.03 

(0.18)

323.7

β0j = γ00 + U0J

*p < 0.05; **p < 0.01; ***p < 0.001. SE, standard errors; SD, standard deviations; β0j is the 
average level of burnout symptoms for individuals; γ00 = is the group mean of burnout 
symptoms; σ2 = var. (rij) variance in level-1 residual (i.e., variance in rij); τ00 = var. (U0j) 
variance in level-2 residual (i.e., variance in U0j); ***p < 0.001.
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noteworthy that T1 level 1 and 2 athlete burnout were controlled 
in the prediction of T2 athlete burnout. Another explanation 
refers to the timing of data gathering of athlete burnout (3 months 
between the two times). Because athlete burnout is considered to 
be an enduring phenomenon, substantial time could be needed to 
note changes (Martinent et al., 2014b). Thus, the present study 
could be replicated across the entire competitive season. Common 
method bias might have distorted the findings as all the study 
variables were measured using a single source of data (self-report 
questionnaires). Future research should complement self-report 
questionnaires with objective (e.g., performance data) or 
physiological indicators of overtraining (e.g., heart rate variability).

In conclusion, our investigation has shed light new insights on 
the athlete burnout literature in providing evidence for the 
usefulness to disentangle the variances attributable to the 
individual (level 1) and contextual (level 2; training group) levels 
of the predictors (recovery, stress and coping) of athlete burnout. 
Moreover, results of the present study highlighted that rather than 
examining the antecedent role of stress on athlete burnout, it 
could be particularly fruitful to explore theoretical constructs able 
to annihilate the maladaptive effects of chronic (prolonged) stress 
such as coping and recovery. Finally, the present study provided 
further evidence of the usefulness to examine the social nature of 
coping processes when athletes (individual or team sports) deal 
with shared challenges and demands within a training group.

Data availability statement

The raw data supporting the conclusions of this article will 
be made available by the authors, without undue reservation.

Ethics statement

The studies involving human participants were reviewed and 
approved by French table-tennis federation’s ethical committee. 
Written informed consent to participate in this study was provided 
by the participants' legal guardian/next of kin.

Author contributions

GM: conceptualization, methodology, investigation, and 
writing—original draft preparation. VC: formal analysis. GM, VC, 
EG-D: writing—review and editing. All authors have read and 
agreed to the published version of the manuscript.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.T

A
B

LE
 3

 R
es

u
lt

s 
o

f 
th

e 
m

u
lt

ile
ve

l m
o

d
el

s.

M
od

el
 e

qu
at

io
ns

Fi
xe

d 
eff

ec
ts

R
an

do
m

 
eff

ec
ts

−
2*

lo
g 

lik
el

ih
oo

d

γ 0
0 

(S
E)

γ 0
1 

(S
E)

γ 0
2 

(S
E)

γ 0
3 

(S
E)

γ 0
4 

(S
E)

γ 0
5 

(S
E)

γ 0
6 

(S
E)

γ 0
7 

(S
E)

γ 0
8 

(S
E)

γ 0
9 

(S
E)

γ 1
0 

(S
E)

γ 1
1 

(S
E)

γ 1
2 

(S
E)

σ2  
(S

D
)

τ 0
0 

(S
D

)

T2
Re

du
ce

dA
cc

om
pl

ish
m

en
t =

 β 0
 +

 β 1
St

re
ss

L1
 +

 β 2
St

re
ss

L2
+β

3R
ec

ov
er

yL
2 +

 β 4
Re

co
ve

ry
L1

 +
  

β 5
TO

C
L2

 +
 β 6

TO
C

L1
 +

 β 7
D

sO
C

L2
 +

 β 8
D

sO
C

L1
 +

 β 9
D

gO
C

L2
 +

 β 1
0D

gO
C

L1
 +

  

β 1
1 T

1R
ed

uc
ed

A
cc

om
pl

ish
m

en
tL

2 +
 β 1

2T
1R

ed
uc

ed
A

cc
om

pl
ish

m
en

tL
1 +

 r

2.
42

**
* 

(0
.0

5)

0.
19

 

(0
.2

3)

0.
04

 

(0
.0

1)

0.
71

 

(0
.6

7)

−
0.

23
* 

(0
.1

1)

−
0.

36
 

(0
.3

5)

−
0.

00
 

(0
.1

2)

−
0.

10
 

(0
.0

4)

0.
07

 

(0
.0

1)

−
0.

72
* 

(0
.3

3)

0.
00

 

(0
.1

1)

1.
78

**
* 

(0
.5

0)

0.
42

**
* 

(0
.0

1)
0.

30
 

(0
.5

4)

0.
00

 

(0
.0

0)

22
3.

2

T2
Sp

or
tD

ev
al

ua
tio

n 
= 

β 0
j +

 β1
St

re
ss

L1
 +

 β 2
j S

tr
es

sL
2 +

β 3
Re

co
ve

ry
L2

 +
 β 4

Re
co

ve
ry

L1
+ 

β 5
TO

C
L2

 +
 β 6

TO
C

L1
 +

 β 7
D

sO
C

L2
 +

 β 8
D

sO
C

L1
 +

 β 9
D

gO
C

L2
 +

 β 1
0D

gO
C

L1
 +

 β 1
1T

1S
po

rt
D

ev
al

ua
tio

nL
2+

  

β 1
2T

1S
po

rt
D

ev
al

ua
tio

nL
1 +

 r

1.
77

**
* 

(0
.0

5)

0.
23

 

(0
.2

5)

0.
15

 

(0
.1

0)

0.
40

 

(0
.5

3)

−
0.

10
 

(0
.1

1)

−
0.

86
 

(0
.5

5)

0.
17

 

(0
.1

4)

0.
02

 

(0
.3

7)

−
0.

07
 

(0
.1

1)

0.
04

 

(0
.3

0)

0.
02

 

(0
.1

1)

0.
50

¥  

(0
.2

7)

0.
45

**
* 

(0
.0

8)

0.
35

 

(0
.5

9)

0.
00

 

(0
.0

0)

24
8.

0

T2
Em

ot
io

na
l/P

hy
sic

al
Ex

ha
us

tio
n 

= 
β 0

j +
 β 1

St
re

ss
L1

 +
 β 2

St
re

ss
L2

+β
3R

ec
ov

er
yL

2 +
 β 4

Re
co

ve
ry

L1
 +

 β 5
TO

C
L2

 +
  

β 6
TO

C
L1

+ 
β 7

D
sO

C
L2

 +
 β 8

D
sO

C
L1

 +
 β 9

D
gO

C
L2

 +
 β 1

0D
gO

C
L1

 +
 β 1

1T
1E

m
ot

io
na

l/P
hy

sic
al

Ex
ha

us
tio

nL
2 +

  

β 1
2T

1E
m

ot
io

na
l/P

hy
sic

al
Ex

ha
us

tio
nL

1 +
 r

2.
92

**
* 

(0
.0

7)

−
0.

36
 

(0
.3

6)

0.
03

 

(0
.1

4)

−
0.

86
 

(0
.6

8)

−
0.

02
 

(0
.1

5)

0.
99

¥  

(0
.5

3)

0.
14

 

(0
.1

7)

−
0.

14
 

(0
.4

2)

−
0.

09
 

(0
.1

4)

0.
12

 

(0
.3

6)

0.
10

 

(0
.1

4)

0.
82

**
* 

(0
.2

8)

0.
56

**
* 

(0
.0

9)

0.
58

 

(0
.7

6)

0.
00

 

(0
.0

0)

31
7.

1

β 0
j =

 γ 0
0 +

 U
0J

; β
1j
 =

 γ 1
0 +

 U
1J

; β
2j
 =

 γ 2
0 +

 U
2J

; β
3j
 =

 γ 3
0 +

 U
3J

; β
4j
 =

 γ 4
0 +

 U
4J

; β
5j
 =

 γ 5
0 +

 U
5J

; β
6j
 =

 γ 6
0 +

 U
6J

; β
7j
 =

 γ 7
0 +

 U
7J

; β
8j
 =

 γ 8
0 +

 U
8J

; β
9j
 =

 γ 9
0 +

 U
9J

; β
10

j =
 γ 1

00
 +

 U
10

J; β
11

j =
 γ 1

10
 +

 U
11

J; β
12

j =
 γ 1

20
 +

 U
12

J

¥ p <
 0.

06
; *

p <
 0.

05
; *

*p
 <

 0.
01

; *
**

p <
 0.

00
1.

 S
E,

 st
an

da
rd

 e
rr

or
s; 

SD
, s

ta
nd

ar
d 

de
vi

at
io

ns
; T

O
C

, t
as

k-
or

ie
nt

ed
 co

pi
ng

; D
sO

C
, d

ist
ra

ct
io

n-
or

ie
nt

ed
 co

pi
ng

; D
gO

C
, d

ise
ng

ag
em

en
t-

or
ie

nt
ed

 co
pi

ng
; γ

00
 =

 in
te

rc
ep

t o
f l

ev
el

-2
 re

gr
es

sio
n 

pr
ed

ic
tin

g;
 β

0j
; γ

10
, γ

20
, γ

30
, γ

40
, 

γ 5
0, 

γ 6
0, 

γ 7
0, 

γ 8
0, 

γ 9
0, 

γ 1
00

, γ
11

0, 
γ 1

20
 =

 in
te

rc
ep

t o
f l

ev
el

-2
 re

gr
es

sio
n 

pr
ed

ic
tin

g 
β 1

j, β
2j
, β

3j
, β

4j
, β

5j
, β

6j
, β

7j
, β

8j
, β

9j
, β

10
j, β

11
j, β

12
j. ¥ p <

 0.
10

; *
p <

 0.
05

; *
*p

 <
 0.

01
; *

**
p <

 0.
00

1.

https://doi.org/10.3389/fpsyg.2022.1007697
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Martinent et al. 10.3389/fpsyg.2022.1007697

Frontiers in Psychology 06 frontiersin.org

Publisher’s note

All claims expressed in this article are solely those of the 
authors and do not necessarily represent those of their affiliated 

organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or 
claim that may be made by its manufacturer, is not guaranteed or 
endorsed by the publisher.

References
Doron, J., and Martinent, G. (2016). Trajectories of psychological states of women 

elite fencers during the final stages of international matches. J. Sports Sci. 34, 
836–842. doi: 10.1080/02640414.2015.1075056

Doron, J., and Martinent, G. (2017). Appraisal, coping, emotion and performance 
during elite fencing matches: a random coefficient regression model approach. 
Scand. J. Med. Sci. Sports 27, 1015–1025. doi: 10.1111/sms.12711

Doron, J., and Martinent, G. (2021). Dealing with elite sport competition 
demands: an exploration of the dynamic relationships between stress appraisal, 
coping, emotion, and performance during fencing matches. Cognit. Emot. 35, 
1365–1381. doi: 10.1080/02699931.2021.1960800

Gaudreau, P., and Blondin, J.-P. (2002). Development of a questionnaire for the 
assessment of coping strategies employed by athletes in competitive sport settings. 
Psychol. Sport Exerc. 3, 1–34. doi: 10.1016/S1469-0292(01)00017-6

Gustafsson, H., Kenttä, G., and Hassmén, P. (2011). Athlete burnout: an integrated 
model and future research directions. Int. Rev. Sport Exerc. Psychol. 4, 3–24. doi: 
10.1080/1750984X.2010.541927

Isoard-Gautheur, S., Oger, M., Guillet, E., and Martin-Krumm, C. (2010). 
Validation of a French version of the athlete burnout questionnaire (ABQ): in 
competitive sport and physical education context. Eur. J. Psychol. Assess. 26, 
203–211. doi: 10.1027/1015-5759/a000027

Kellmann, M. (2010). Preventing overtraining in athletes in high-intensity sports 
and stress/recovery monitoring. Scand. J. Med. Sci. Sports 20, 95–102. doi: 10.1111/j.
1600-0838.2010.01192.x

Kellmann, M., Bertollo, M., Bosquet, L., Brink, M., Coutts, A. J., Duffield, R., et al. 
(2018). Recovery and performance in sport: consensus statement. Int. J. Sports 
Physiol. Perform. 13, 240–245. doi: 10.1123/ijspp.2017-0759

Madigan, D. J., Rumbold, J. L., Gerber, M., and Nicholls, A. R. (2020). Coping 
tendencies and changes in athlete burnout over time. Psychol. Sport Exerc. 
48:101666. doi: 10.1016/j.psychsport.2020.101666

Martinent, G., Cece, V., Elferink-Gemser, M., Faber, I., and Decret, J.-C. (2018). The 
prognostic relevance of psychological factors with regard to participation and success in 
table-tennis. J. Sports Sci. 36, 2724–2731. doi: 10.1080/02640414.2018.1476730

Martinent, G., and Decret, J.-C. (2015a). Coping profiles of young athletes in their 
everyday life: a three-wave two-month study. Eur. J. Sport Sci. 15, 736–747. doi: 
10.1080/17461391.2015.1051131

Martinent, G., and Decret, J.-C. (2015b). Motivational profiles among young 
table-tennis players in intensive training settings: a latent profile transition 

analysis. J. Appl. Sport Psychol. 27, 268–287. doi: 10.1080/10413200.2014. 
993485

Martinent, G., Decret, J.-C., Guillet, E., and Isoard-Gautheur, S. (2014b). A 
reciprocal effects model of the temporal ordering of motivation and burnout among 
youth table-tennis players in intensive training settings. J. Sports Sci. 32, 1648–1658. 
doi: 10.1080/02640414.2014.912757

Martinent, G., Decret, J. C., Isoard-Gautheur, S., Filaire, E., and Ferrand, C. 
(2014a). Evaluations of the psychometric properties of the recovery-stress 
questionnaire for athletes among a sample of young French table tennis players. 
Psychol. Rep. 114, 326–340. doi: 10.2466/03.14.PR0.114k18w2

Martinent, G., Louvet, B., and Decret, J.-C. (2020). Longitudinal trajectories of 
athlete burnout among young table tennis players: a 3-wave study. J. Sport Health 
Sci. 9, 367–375. doi: 10.1016/j.jshs.2016.09.003

Martinent, G., and Nicolas, M. (2016). A latent profile transition analysis of 
coping within a naturalistic achievement-related stressful situation. Sport Exerc. 
Perform. Psychol. 5, 218–231. doi: 10.1037/spy0000062

Nicholls, A. R., and Polman, R. C. J. (2007). Coping in sport: a systematic review. 
J. Sports Sci. 25, 11–31. doi: 10.1080/02640410600630654

Nicolas, M., Gaudino, M., Bagneux, V., Millet, G., Laborde, S., and Martinent, G. 
(2022). Emotional intelligence in ultra-marathon runners: implications for recovery 
strategies and stress responses during a mountain ultra-marathon race. Int. J. 
Environ. Res. Public Health 19:9290. doi: 10.3390/ijerph19159290

Pires, D. A., and Ugrinowitsch, H. (2021). Burnout and coping perceptions of 
volleyball players throughout an annual sport season. J. Hum. Kinet. 79, 249–257. 
doi: 10.2478/hukin-2021-0078

Raedeke, T. D. (1997). Is athlete burnout more than just stress? A sport 
commitment perspective. J. Sport Exerc. Psychol. 19, 396–417. doi: 10.1123/
jsep.19.4.396

Singer, J. D., and Willett, J. B. (2003). Applied Longitudinal Data Analysis: Modeling 
Change and Event Occurrence. Oxford: Oxford University Press.

Tamminen, K. A., and Gaudreau, P. (2014). “Coping, social support, and emotion 
regulation in teams” in Group Dynamics in Exercise and Sport Psychology: 
Contemporary Themes. 2nd Edn. eds. M. Beauchamps and M. Eys (London: 
Routledge), 222–239.

Vacher, P., Nicolas, M., Martinent, G., and Mourot, L. (2017). Changes of 
swimmers’ emotional states during the preparation of national championship: do 
recovery-stress states matter? Front. Psychol. 8:1043. doi: 10.3389/fpsyg.2017.01043

https://doi.org/10.3389/fpsyg.2022.1007697
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1080/02640414.2015.1075056
https://doi.org/10.1111/sms.12711
https://doi.org/10.1080/02699931.2021.1960800
https://doi.org/10.1016/S1469-0292(01)00017-6
https://doi.org/10.1080/1750984X.2010.541927
https://doi.org/10.1027/1015-5759/a000027
https://doi.org/10.1111/j.1600-0838.2010.01192.x
https://doi.org/10.1111/j.1600-0838.2010.01192.x
https://doi.org/10.1123/ijspp.2017-0759
https://doi.org/10.1016/j.psychsport.2020.101666
https://doi.org/10.1080/02640414.2018.1476730
https://doi.org/10.1080/17461391.2015.1051131
https://doi.org/10.1080/10413200.2014.993485
https://doi.org/10.1080/10413200.2014.993485
https://doi.org/10.1080/02640414.2014.912757
https://doi.org/10.2466/03.14.PR0.114k18w2
https://doi.org/10.1016/j.jshs.2016.09.003
https://doi.org/10.1037/spy0000062
https://doi.org/10.1080/02640410600630654
https://doi.org/10.3390/ijerph19159290
https://doi.org/10.2478/hukin-2021-0078
https://doi.org/10.1123/jsep.19.4.396
https://doi.org/10.1123/jsep.19.4.396
https://doi.org/10.3389/fpsyg.2017.01043

	The impact of stress, recovery and coping on burnout symptoms of young elite table-tennis players: A prospective multilevel study
	Introduction
	Materials and methods
	Participants
	Measures
	Procedure
	Data analyses

	Results
	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Conflict of interest
	Publisher’s note

	References

