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Abstract: The current study investigated associations between cognitive components such as
psychological resilience and perceived stress, and affective components such as positive and negative
affect, and athlete burnout and perceived performance among 670 Norwegian junior athletes attending
high schools specialized for sports. A hypothesized model of the relations between the constructs was
analyzed by structural equation modeling (SEM). The results in the current study show that athlete
resilience is a key in understanding athlete burnout and perceived performance, and that cognitive
(perceived stress) and affective reactions (negative and positive affect) are important mediators in
this process.
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1. Introduction

Junior athletes need to cope with multiple stressors on their pathways towards elite sports [1-3].
First of all, they are exposed to high physiological loads caused by training and competitions [4].
Secondly, they normally experience social hassles, demanding and high amounts of school tasks,
and potential difficulties relating to their peer-groups [5]. Thirdly, they need to participate in
competitions and handle competitive stressors [2]. Ultimately, performance enhancements are
normally the central concern for ambitious athletes, as athletes themselves and by others are continually
evaluating their accomplishments. Thus, junior athletes who aim to become future elite athletes need
to learn to cope with such stressors on their pathways towards elite sports [2,3]. Nevertheless, little is
known with regard to how psychological factors are associated with the likelihood for athlete burnout
or, on the other hand, high perceived performance, among junior athletes.

Stress is a reaction with emotional (biological), physical, cognitive, and behavioral manifestations,
that occurs as a result of situations where individuals judge their coping resources to be insufficient [6].
A stressor is a trigger that releases a stress reaction, e.g., during an important competition for an
athlete [7]. Stressors in sport can be categorized into competitive stressors [8] and organizational
stressors [9]. Competitive stressors are defined as an “ongoing transaction between an individual
and the environmental demands associated primarily and directly with athletes” performance” [2].
Thus, it is how athletes relate to the competitive situation, the appraisals they make, and how they
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are going to cope with it that defines the transaction. To be competitive, athletes need to prepare
mentally, physically, and technically [10]. The situation will be perceived as a significant stressor if they
are not well prepared. Occurrences of injuries and illnesses are also significant stressors for athletes,
since such occurrences normally make them less competitive [10]. Athletes also need to cope with
both internal and external pressures and expectations, and potential rivalry with team members or
other competitors in the competitive setting [11]. Importantly, competitions are the key element in
elite sports, and athletes with ambitions must learn to cope with such competitive stressors to excel in
their sports.

Organizational stressors are defined as “an ongoing transaction between an individual and the
environmental demands associated primarily and directly with the organization within which he or
she is operating” [2]. Dysfunctional relationships between coaches and athletes, between athletes,
and between team members are found to be significant organizational stressors for athletes [3]. Research
shows that the working alliance between coaches and athletes can explain both their performances
and occurrences of athlete burnout [12,13]. Lack of financial support, personal issues such as lack of
necessary nutrition, and team atmosphere are other typical significant organizational stressors [10].
Research indicates that athletes experience more stress that is primarily and directly associated with
organizational stressors rather than competitive stressors [8,14]. This is a big paradox, since sport
organizations are meant to support athletes in their efforts to develop in their sports.

The theoretical approach that is discussed in the current study shares important similarities with
the cognitive activation theory of stress (CATS). CATS focuses on the cognitive element of stress,
whereas athletes’ reactions to stressors depend on the cognitive evaluations of the situation and their
appraisals of what they can do about it [6]. The stress reaction is defined as positive (eustress) if
athletes believe they have the resources to cope with the situation [15,16]. However, stress is defined
as negative (distress) when the situation is considered to be novel (e.g., when athletes are favorites in
an important competition for the first time), when there is homeostatic imbalance (e.g., when athletes
are exhausted because of too much training), and/or when athletes perceive threats (e.g., if they are not
well prepared to a competition because of an injury and risk being beaten by other competitors) [17].
Thus, negative stress (distress) in sports results from situational demands that athletes cannot control
because of perceived inadequate coping resources.

According to CATS, a negative stressor releases an “alarm” in the body that involves the
hypothalamic-pituitary—adrenocortical axis (HPA) [17,18]. The HPA is an important part of the
neuroendocrine system that is responsible for releasing stress hormones in the body through interactions
between the hypothalamus, the pituitary gland, and the adrenal gland [19]. Ultimately, the body
responds differently to eustress and distress [20]. Eustress is associated with positive affect responses,
whereas distress is associated with negative affect responses [16]. Eustress stimulates positive affect
states such as feeling enthusiastic, active, and alert, in a state that refers to high energy, full concentration,
and pleasurable engagement [21,22]. Distress stimulates negative affect responses such as feeling sad
and lethargic, in a state that refers to anger, contempt, disgust, guilt, fear, and nervousness [22].

Since the stress reaction is dependent on the appraisal the individual makes of the situation
and the available coping resources, the approach is defined as a “transactional” perspective [23].
Thus, stress is an ongoing process that involves individuals transacting with their environments,
making appraisals of the situations they find themselves in, and endeavoring to cope with any issues
that may arise [23]. Research claims that there are distinct associations between different stress reactions
and affect [15,24]. Importantly for sport psychology, these different affect states represent different loads
for the individual: Long-term exposure to distress is positively associated with athlete burnout, while
eustress is negatively associated with athlete burnout [21,25-27]. Importantly, if athletes experience
negative stress that lasts over time, the stress might become chronic. Chronic stress normally leads
to exhaustion, and athletes might ultimately lose motivation for their sports [28]. This dysfunctional
state is defined as athlete burnout [29,30]. Importantly for sport psychology, research claims that the
occurrences of athlete burnout are rising in junior sports [31,32]. Therefore, burnout among junior
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athletes is a big challenge, and it is important to focus on protective factors that might buffer against
the potential negative effects from stress in junior sports.

Recent research has identified protective factors that are found to buffer against the potential
negative effects from stress in sports [33]. Research shows that athletes who succeed on the stressful
pathway towards elite sports have developed a psychological protective mindset that makes them
capable of avoiding potential negative consequences from stress, such as athlete burnout and
performance impairments [33]. This psychological protective mindset is defined as psychological
resilience [33]. Thus, resilience is defined as psychological protective factors or processes that buffer
effects of adversity (stress) [34].

Research both from sport [35] and life in general [36—40] points out the existence of key
features that protect individuals against negative effects from stress, rather than the absence of
such stressors. In general, these protective factors are either within themselves or in their environment.
Thus, the protective factors are classified as internal protective factors, such as psychological attributes
and family support and cohesion, and external protective factors, such as social support. Psychological
attributes include positive personality, optimistic plans for the future, and perception of own social
competence [35,40—42], whereas family support and cohesion occur when individuals experience a
coherence between significant family members in important questions and if the family is supportive
in general [37]. External protective factors such as social support refer to the importance of having
functional social support systems in athletes” environments. Individuals who do not have functional
social support systems are more vulnerable to stress [43].

The aim of the current study was to investigate possible associations between cognitive components
such as psychological resilience and perceived stress and affective components such as positive and
negative affect, and athlete burnout and perceived performance, among high-level Norwegian junior
athletes attending high schools specialized for sports. Psychological resilience was expected to be
positively associated with positive affect and negatively associated with negative affect and perceived
stress. Psychological resilience and positive affect were expected to be negatively associated with athlete
burnout and positively associated with perceived performance, whereas negative affect and perceived
stress were expected to be positively associated with athlete burnout and negatively associated with
perceived performance.

2. Materials and Methods

One thousand nine hundred and seventeen junior athletes from 27 different Norwegian high
schools for elite sports were invited by the authors to voluntarily participate in the current study.
Six hundred and seventy out of them completed the data collection. Training is included both on the
school schedule and after school every day of the week. The athletes were asked to participate in
an online study through an email invitation. The athletes were asked to fill out various self-report
instruments measuring psychological variables, such as psychological resilience, affect, perceived
stress, athlete burnout, and perceived performance. In addition, they also responded to questions
covering demographic variables, such as gender, age, ambitions, type of school, and their sport. Data
from the current study are part of a bigger data set that is used in different theoretical approaches.
Prior to the data collection, the study was approved by the Norwegian Centre for Research Data.

The variables examined in this study include items and inventories such as age, gender, type of
school, type of sport, ambition, and performance level. The psychological measurements that were
used in the current study are based on previously developed scales proven to hold both satisfactory
validity and reliability. All measurements were used in Norwegian. They are described below in
more detail.

The Resilience scale for adults (RSA). The RSA is a self-report instrument for evaluating six
protective dimensions of resilience in adults: (1) perception of the self, (2) planned future, (3) social
competence, (4) family cohesion, (5) social resources, and (6) structured style [37,44,45]. The RSA has 33
items, and examples of items covering the six dimensions are, respectively: “When something unexpected
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happens, I often feel perplexed.”, “My plans for the future are difficult to complete, “I feel comfortable together
with other people.”, “In my family there is common understanding about what is important in life.”, “I cannot
discuss personal problems with anyone.”, and “I'm at my best when I have goals that I'm trying to achieve.”
The measurement is tested across different cultures and countries with very acceptable reliability and
validity scores [34]. Each item is given a response that ranges from one to seven, where higher scores
reflect higher levels of protective factors of resilience. Cronbach’s alphas were 0.79, 0.77, 0.76, 0.79, 0.81,
and 0.63 for perception of self, planned future, social competence, family cohesion, social resources,
and structured style, respectively.

The Positive and Negative Affect Schedule (PANAS). PANAS was used to measure affect based
on of two subscales that measure positive and negative affect, respectively [46]. The athletes were
asked to look back on experiences they had during the last week and consider to what extent they
experienced the different emotions that the different items represent. The items represent ten different
emotions used for positive affect (i.e., excited, strong, proud) and negative affect (i.e., upset, nervous,
irritable), respectively, and each item was considered on a 5-point Likert scale from 1 (“not at all”) to 5
(very much). Earlier studies have reported strong validity [46] for PANAS, and previous research on
young athletes has supported the factor structure of PANAS [47]. Cronbach’s alphas were 0.87 and
0.86 for positive affect (PA) and negative affect (NA), respectively.

The Perceived Stress Scale (PSS-14). The Perceived Stress Scale (PSS-14) was used to measure
perceived stress [48,49]. The PSS is a 14-item scale where the athletes were asked about their thoughts
and feelings in general during the last month. Two examples of items are: “During the past month,
how often have you felt that you were unable to control the important things in your life?”, and “In the last
month, how often have you been upset because of something that happened unexpectedly?” Thus, the questions
measured conditions that were central to the stress experience, such as the degree to which the athletes
experienced that their lives were unpredictable, uncontrollable, and overloaded [48,50]. The items
were rated on a five-point Likert-type scale from zero (never) to four (very often). The validity construct
is reported to be good for the PSS-14 [48,50]. The reliability for the measurement was 0.84.

The Athlete Burnout Questionnaire (ABQ). The ABQ [26,30] was used to measure athlete
burnout. The ABQ comprises three subscales: (1) devaluation of sports participation, (2) a reduced
sense of accomplishment, and (3) emotional and physical exhaustion. Each subscale consists of five
items that cover each of these dimensions: “I have negative feelings toward sports”, "It seems that no matter
what I do, I don’t perform as well as I should”, and “I feel so tired from my training that I have trouble finding
energy to do other things”. The athletes were asked to consider to what extent each item reflects their
feelings towards their sport participation on a five-point Likert scale ranging from 1 (“Almost Never”)
to 5 (“Almost Always”). A global burnout score was computed as described by Raedeke and Smith [51].
The reliability and the factorial and convergent/divergent validity of the ABQ are supported in previous
research [30,31,52]. Cronbach’s alphas were 0.85, 0.86, and 0.76 for emotional and physical exhaustion,
devaluation of sports participation, and reduced sense of accomplishment, respectively.

Perceived performance in sport. The athlete satisfaction questionnaire was used to measure
athletes’ perceived satisfaction with their own progress in sport [53]. The scale includes 4 items that
cover the athletes’” perception of their absolute performance (“I am satisfied with the degree to which
I have reached my performance goals during the season”), improvements in performance (“I am
satisfied with the degree of development of my skill level”), and goal achievement (“I am satisfied with
my goal achievements the last period”). The items were considered on a 7-point scale ranging from 1
(not at all satisfied) to 7 (extremely satisfied) based on their experiences from training and competitions
in the current period. Cronbach’s alpha was 0.92 for the measurement.

Data Analysis

Firstly, data were analyzed by examining the correlations between the variables using the Pearson
correlational coefficient. Then, descriptive statistics such as statistical means, standard deviations,
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and maximum and minimum values and the Cronbach’s alpha were computed. These analyses were
conducted with the SPSS 25 program (IBM Corp., New York, United States).

Thirdly, the data were analyzed by structural equation modeling (SEM) using the AMOS 25
program (IBM Corp., New York, United States) [54]. SEM uses a confirmatory approach to the analysis,
where a hypothesized model of the relations between the theoretical constructs is tested statistically
to determine the extent to which it is consistent with the data [55]. The result is referred to as the
goodness of fit of the theoretical model. If the goodness of fit is adequate, the plausibility of the
proposed relations among the constructs is supported.

3. Results

From the 1917 participants, 670 (49.3% males and 51.7% females) completed the data collection,
which gives a response rate of 35.5%. The sample had a mean age of 18 years (ranging from 17 to
20 years) and practiced a variety of sports, with football (18%), handball (18%), cross country skiing
(11%), biathlon (9%), ice-hockey (5%), alpine skiing (5%), cycling (5%), and track and field (4%) being
those most frequently reported. Seventy eight percent of the junior athletes in the current study had
ambitions to become future elite athletes in their sports, whereas 22% did not [56].

Table 1 shows the correlations between the study variables as well as the possible maximum
scores, statistical means, standard deviations, and Cronbach’s alphas.

Table 1. Correlations, descriptive statistics, and Cronbach’s alphas of the variables, n = 670.

1 2 3 4 5 [3 7 8 9 10 11 12 13
1. RS-Self -
2. RS-Planned Future 0.62 * -
3. RS-Social Competence 043*  032* -
4. RS-Family Cohesion 0.41* 0.38* 0.22% -
5. RS-Social Resources 0.47 * 0.46 * 0.44* 0.66 * -
6. RS-Structure 0.35* 043* 0.22* 0.31* 0.33* -
7. PA-Positive Affect 047* 0.49* 0.28* 0.27* 0.32* 0.31* -
8. NA-Negative Affect -045* -036* -0.18* -025* -035* —0.19* -027* -
9. Perceived Stress -0.68* -056* -030* -037* -044* -033* -049* 0.60* -
10. ABQ-Exhaustion -044* -043* -021* -028* -034* -034* -042* 051* 0.53* -
11. ABQ-Devaluation -0.28* -039* -0.17* -025* -029* -032* -052* 037* 0.37* 0.63 *

12. ABQ-Accomplishment -046* -043* -025* -024* -032* -022* -0.52* 043* 049* 050* 051* -
13. Perceived performance  0.34*  0.38*  0.16* 0.16* 025%* 024* 051* -029* -035* -031* -031* -—0.61*

Mean 491 5.20 5.12 5.76 6.13 5.12 36.3 22.8 245 2.35 2.20 2.67 471
Standard deviation 116 1.27 1.10 0.99 0.86 1.20 6.63 7.18 7.70 0.81 0.81 0.81 1.15
Maximum 7 7 7 7 7 7 50 50 56 5 5 5 7
Minimum 1 1 1 1 1 1 12 10 0 1 1 1 1
Cronbach’s alpha 0.79 0.77 0.76 0.79 0.81 0.63 0.87 0.86 0.84 0.85 0.86 0.76 0.92

Note. * p < 0.01.

One approach that has been used to interpret burnout inventory scores is to develop norms by
dividing the distribution into thirds [57]. Scores among college students in the upper-third reflect
high degrees of burnout (cutoff scores for exhaustion, devaluation, and accomplishment are 3.00, 2.40,
and 2.60, respectively), scores in the middle-third reflect average tendencies of burnout (cutoff for
exhaustion, devaluation, and accomplishment are 2.20, 1.60, and 2.00, respectively), and those in the
bottom-third reflect low burnout scores [26]. Table 1 shows that the mean values reflect average burnout
scores in the upper level on exhaustion and devaluation, whereas the mean values for accomplishment
scores are reflecting high burnout. Frequencies statistics show that 162 (101 males and 61 females)
junior athletes reported exhaustion scores in the upper-third (24%), 261 (182 males and 79 females)
reported devaluation scores in the upper-third (39%), and 368 (267 males and 101 females) reported
accomplishment scores in the upper-third (55%).

Introductorily, we outlined a complex process model incorporating several factors which could
affect burnout and perceived performance among athletes, namely resilience, perceived stress,
and positive and negative affective states. The correlation analysis in Table 1 shows that all variables
in the current study were weakly or strongly associated in either a positive or a negative direction.
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In order to gain a better understanding of these complex patterns of associations, we performed path
analyses based on the theoretical model presented in the introduction (Figure 1).

POSITIVE AFFECT
/ f -0.40

0.34
/ -0.28 0.46 \
-0.18 /’( \ > ATHLETE BURNOUT
-0.63
RESILIENCE PERCEIVED STRESS
\ PERCEIVED
0.60 0.3a P@MANCE
\, 017

NEGATIVE AFFECT

Figure 1. The observed significant relations between the variables in the theoretical model in the study.

There were several indirect effects in the model. Resilience had indirect effects on positive affect
(z=10.17, p < 0.05), negative affect (z = —0.38, p < 0.05), perceived performance (z = 0.30, p < 0.05),
and burnout (z = —0.33, p < 0.05). These results emphasize the endogenous role of resilience on many
potential psychological factors among athletes. Furthermore, perceived stress had indirect effects on
perceived performance (z = —0.23, p < 0.05) and burnout (z = 0.31, p < 0.05). We also controlled for
gender in the model, finding that gender had an effect on perceived stress (§ = 0.19, p < 0.01), but
all other paths were nonsignificant. Further, the inclusion of gender in the model had no substantial
impact on the paths in the model (all with/without gender f§-discrepancies were below 0.02, indicating
that the interplay of variables in the model are nongender-specific.

Assessments of model fits were judged according to criteria suggested by Hu and Bentler [58,59].
We used the chi-square test, the comparative fit index (CFI), the Tucker-Lewis Index (TLI) and the root
square mean error of approximation (RMSEA) provided in AMOS. In general, CFI and TLI values
above 0.95 and RMSEA below 0.08 indicate that the model fits the data adequately. We also tested
indirect effects in the model [60]. The overall fully saturated model did of course explain all variance in
the model: (x (0, N = 670) = 0.00, p < 0.001. We then trimmed the model by removing nonsignificant
paths and covariances starting with the path with the highest p-value, using a p < 0.01 criterion adjusted
to the N in the sample [61]. The modified model had adequate model fits: (x% (5, N = 670) = 15.50,
p = 0.008, CFI = 0.993, TLI = 0.980, RMSEA = 0.056.

4. Discussion

The theoretical model in the current study of associations between cognitive and affective
components of stress, athlete burnout and perceived performance, was mainly confirmed. The results
in the current study confirm the hypotheses, whereas all relations are significant except for the
expected associations between resilience and negative affect and resilience and perceived performance,
and perceived stress and athlete burnout and perceived stress and perceived performance. The model
fit scores are good. Based on the results in the current study, it can be argued that athlete resilience is a
key in understanding the athlete burnout syndrome and perceived performance, and that cognitive
and affective responses are mediating effects.
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4.1. Athlete Resilience: A Key Buffer in Athlete Burnout

First of all, the relatively high percentage of junior athletes who score in the upper third of burnout
scores in the current study is alarming and shows the importance of studies that investigate the
burnout syndrome (24%, 39%, and 55% for exhaustion, devaluation, and reduced accomplishments,
respectively). The results in the current study point out the importance of athlete resilience in
understanding athlete burnout and perceived performance. The tested model shows a strong, negative
association between resilience and perceived stress. Thus, as theory claims, highly resilient athletes
will experience less stress when they experience life- or sport-related adversities, in comparison with
less resilient athletes [33,34]. The strong negative association between resilience and perceived stress
can be attributed to the psychological reactions that occur when athletes experience stressors. It is
how athletes relate to potential stressors that decides their perceived stress experience. For instance, if
athletes think they are capable of executing necessary actions to overcome adversity (perception of self),
they will not experience stress to the same extent as if they do not think they are capable of doing that.
If athletes think they are not able to do what is necessary to achieve their goals, it might be experienced
as a self-discrepancy, either a specific discrepancy, e.g., within their sports, or a discrepancy related to
their global self [62,63]. If athletic performances are exclusively related to athletes” identity, they will
struggle to keep a positive global self when exposed to difficulties in their sports [64]. Interestingly,
the strongest correlations in the current study are the negative correlations between perception of self
and perceived stress. This might indicate that keeping a positive self-perception might be crucial in
preventing possible negative consequences from stress, such as athlete burnout, and in influencing
perceived performance positively.

4.2. The Cognitive Moderator

Correlations between the dimensions of resilience and negative affect vary from weak to high.
Perception of self, planned future, and social resources are the dimensions with the strongest correlations,
whereas social competence, family cohesion, and structure are the variables with weak correlations.
However, there is no significant association between resilience and negative affect as the theoretical
model in the current study suggested. A possible attribution can be found in earlier research that
claims that people react differently when they experience adversities and setbacks, and not everyone
gets stressed and exhausted from it [65]. A plausible explanation is therefore that it is how athletes
relate to adversities that makes the difference, not the adversity itself. Thus, the relationship between
resilience and negative affect is mediated through perceived stress. The cognitive component is
therefore essential, and the cognitive appraisal therefore predicts the affective stress response, which is
consistent with theory and research [6,17,21]. Importantly, one can assume that athletes with higher
levels of resilience will experience less stress, which in turn reduces the exposure to chronic stress,
and as well as the likelihood of experiencing burnout.

The current study did not confirm the expected association between resilience and perceived
performance. This is an interesting finding that might be attributed to the importance of resilience
to withstand adversity and difficulties. Thus, athletes can withstand the experience of stagnation
and difficulties in their sports and still be resilient (e.g., not being satisfied with their performances).
However, this needs to be studied in longitudinal studies.

4.3. The Affective Moderator

Interestingly, the current study shows that it is the affective components that are strongly associated
with athlete burnout and perceived performance. Thus, it is how athletes cognitively (perceived stress)
relate to difficulties and adversity that predicts their affective reactions, and it is the affective reactions
that influence the impact on burnout and perceived performance. The current study did not find
any significant associations between perceived stress and athlete burnout, and perceived stress and
perceived performance. However, the association between positive affect and athlete burnout is strong
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and negative, whereas the association between positive affect and perceived performance is strong
and positive. The associations between negative affect and athlete burnout are moderate and positive,
while the associations between negative affect and perceived performance are weak and negative.
When athletes are exposed to adversity or difficulties and expect that the outcome of the situation will
turn out well for them, their affective reaction will be positive [20,24]. In such cases, athletes believe
they have the necessary resources to cope with the demands of the situation [15]. However, if they do
not think they have the necessary coping resources to handle the situation, the affective response will
be negative. Importantly, it is the perception of themselves in the situation that stimulates the affective
reaction, which underlines the importance of mental resilience in understanding athletes” perceived
stress level and the affective stress response. Thus, emotions seem to play an important role in the
work to develop junior athletes towards elite sports.

4.4. Limitations

Even though the current study has several interesting results, it also has several limitations. First
of all, longitudinal studies are needed to fully investigate both direct and indirect relationships and
how these develop over time. Secondly, the data in the current study were based on self-reporting
measures and how these self-report instruments accurately reflect the variables is unknown. Future
studies should combine self-reported data with data obtained in a more objective manner.

5. Conclusions

The current study indicates that athlete burnout and perceived performance can be explained by
athlete resilience, and that cognitive and affective reactions are important mediators in this process.
Finally, the current study indicates that affect plays an important role in the development of athlete
burnout and perceived performance. However, affect is associated with perceived stress and perceived
stress is associated with athlete resilience. Thus, interventions that aim to build athlete resilience
should be of high importance in junior sports.

Author Contributions: Conceptualization, EM., M.H., T.C.S,, and ES.; methodology, EM., M.H., and ES.; formal
analysis, EM., and F.S.; investigation, EM., and M.H.; writing—original draft preparation, EFM., M.H., and ES.;
writing—review and editing, FM.; visualization, EM.; supervision, FM.; project administration, F.M.

Funding: This research received no external funding.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  Compeas, B.E.; Connor-Smith, ].K.; Saltzman, H.; Thomsen, A.H.; Wadsworth, M.E. Coping with stress during
childhood and adolescence: Problems, progress and potential in theory and research. Psychol. Bull. 2001,
127, 87-127. [CrossRef]

2. Mellalieu, S.D.; Hanton, S.; Fletcher, D. A competitive anxiety review: Recent directions in sport psychology
research. In Literature Reviews in Sport Psychology; Hanton, S., Mellalieu, S.D., Eds.; Nova Science: New York,
NY, USA, 2006.

3. Woodman, T.; Hardy, L. Stress and anxiety. In Handbook of Sport Psychology; Singer, R.N., Hausenblas, H.A.,
Janelle, C.M., Eds.; Wiley: New York, NY, USA, 2001; pp. 290-318.

4.  Ericsson, K.A.; Krampe, R.T.; Tesch-Romer, C. The role of deliberate practice in the acquisition of expert
performance. Psychol. Rev. 1993, 100, 363—406. [CrossRef]

5. Cohn, PJ. An exploratory study on sources of stress and athlete burnout in youth golf. Sport Psychol. 1990, 4,
95-106. [CrossRef]

6. Reme, S.E.; Eriksen, H.R.; Ursin, H. Cognitive activation theory of stress- how are individual experiences
mediated into biological systems? Scand. ]. Work Environ. Health 2008, 6, 177-183.

7. Dickerson, S.S.; Kemeny, M.E. Acute stressors and cortisol responses: A theoretical integration and synthesis
of laboratory research. Psychol. Bull. 2004, 130, 355-391. [CrossRef] [PubMed]


http://dx.doi.org/10.1037/0033-2909.127.1.87
http://dx.doi.org/10.1037/0033-295X.100.3.363
http://dx.doi.org/10.1123/tsp.4.2.95
http://dx.doi.org/10.1037/0033-2909.130.3.355
http://www.ncbi.nlm.nih.gov/pubmed/15122924

Sports 2019, 7,171 9of 11

10.

11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.
28.

29.

30.

Jones, G. Performance excellence: A personal perspective on the link between sport and business. J. Appl.
Sport Psychol. 2002, 14, 268-281. [CrossRef]

Woodman, T.; Hardy, L. A case study of organizational stress in elite sport. . Appl. Sport Psychol. 2001, 13,
207-238. [CrossRef]

Hanton, S.; Fletcher, D.; Coughlan, G. Stress in elite sport performers: A comparative study of competitive
and organizational stressors. J. Sports Sci. 2005, 23, 1129-1141. [CrossRef] [PubMed]

Sarkar, M.; Fletcher, D. Psychological resilience in sport performers: A review of stressors and protective
factors. J. Sports Sci. 2014, 32, 1419-1434. [CrossRef]

Moen, F.; Myhre, K. Can the Working Alliance between Coaches and Athletes Explain Athlete Burnout
Among Junior Athletes? The Sport Journal. Available online: http://thesportjournal.org/article/working-
alliance-between-coaches-and-athletes-explain-athlete-burnout/ (accessed on 5 October 2017).

Moen, F.; Hrozanova, M.; Myhre, K. The effects of coach-athlete working alliance on affect, worry and
performance satisfaction among junior elite athletes. Int. J. Appl. Sport Sci. 2017, 29, 180-194.

Fletcher, D.; Hanton, S. Sources of organizational stress in elite sports performers. Sport Psychol. 2003, 17,
175-195. [CrossRef]

Lazarus, R.S.; Folkman, S. Stress, Appraisal and Coping; Springer: New York, NY, USA, 1984.

Moen, E; Federici, R.; Abrahamsen, F. Examining possible relationships between self-determination and
burnout among junior athletes in sport. Int. J. Coach. Sci. 2015, 9, 43-58.

Ursin, H.; Eriksen, H.R. The cognitive activation theory of stress. Psychoneuroendocrinology 2004, 29, 567-592.
[CrossRef]

Buijs, RM.; Van Eden, C.G. The integration of stress by the hypothalamus, amygdala and prefrontal cortext:
Balance between the autonomic nervous system and the neuroendocrine system. In Cognition, Emotion and
Autonomic Responses: The Integrative Role of the Prefrontal Cortex and Limbic Structures; Uylings, H.B.M., van
Eden, C.G,, de Bruin, ].P.C., Feenstra, M.P.G., Pennartz, C.M.A., Eds.; Elsevier: Amsterdam, The Netherlands,
2000.

Malenka, R.C.; Nestler, E.J.; Hyman, S.E. Neural and Neuroendocrine Control of the Internal Milieu.
In Molecular Neuropharmacology: A Foundation for Clinical Neuroscience, 2nd ed.; Sydor, A., Brown, R.Y., Eds.;
McGraw-Hill Medical: New York, NY, USA, 2009; Volume 246, pp. 248-259.

Crawford, J.R.; Henry, J.D. The positive and negative affect schedule (PANAS): Construct validity,
measurement properties and normative data in a large non-clinical sample. Br. J. Clin. Psychol. 2004, 43,
245-265. [CrossRef] [PubMed]

Moen, E; Myhre, K.; Klockner, K.; Gausen, K.; Sandbakk, &. How can Physical and Psychological Variables
Explain Athlete Burnout? The Sport Journal. 2017. Available online: http://thesportjournal.org/article/
physical-affective-and-psychological-determinants-of-athlete-burnout/ (accessed on 27 April 2017).
Watson, D.; Clark, L.A.; Tellegen, A. Development and validation of brief measures of positive and negative
affect: The PANAS scales. J. Personal. Soc. Psychol. 1988, 54, 1063-1070. [CrossRef]

Fletcher, D.; Hanton, S.; Mellalieu, S.D. An organizational stress review: Conceptual and theoretical issues in
competitive sport. In Literature Reviews in Sport Psychology; Hanton, S., Mellalieu, S.D., Eds.; Nova Science:
New York, NY, USA, 2006.

Hamama, L.; Ronen, T.; Schachar, K.; Rosenbaum, M. Links Between Stress, Positive and Negative Affect,
and Life Satisfaction Among Teachers in Special Education Schools. J. Happiness Stud. 2013, 14, 731-751.
[CrossRef]

Raedeke, T.D. Is athlete burnout more than stress? A commitment perspective. . Sport Exerc. Psychol. 1997,
19,396-417. [CrossRef]

Raedeke, T.D.; Smith, A.L. The Athlete Burnout Questionnaire Manual; Fitness Information Technology:
Morgantown, WV, USA, 2009.

Smith, R.E. Toward a cognitive-affective model of athletic burnout. J. Sport Psychol. 1986, 8, 36-50. [CrossRef]
Tabei, Y.; Fletcher, D.; Goodger, K. The relationship between organizational stressors and athlete burnout in
soccer players. J. Clin. Sport Psychol. 2012, 6, 146-165. [CrossRef]

Eklund, R.C.; Cresswell, S.L. Athlete burnout. In Handbook of Sport Psychology, 3rd ed.; Tenenbaum, G.,
Eklund, R.C., Eds.; Wiley: Hoboken, NJ, USA, 2007; pp. 621-641.

Raedeke, T.D.; Smith, A.L. Development and preliminary validation of an athlete burnout measure. J. Sport
Exerc. Psychol. 2001, 23, 281-306. [CrossRef]


http://dx.doi.org/10.1080/10413200290103554
http://dx.doi.org/10.1080/104132001753149892
http://dx.doi.org/10.1080/02640410500131480
http://www.ncbi.nlm.nih.gov/pubmed/16194989
http://dx.doi.org/10.1080/02640414.2014.901551
http://thesportjournal.org/article/working-alliance-between-coaches-and-athletes-explain-athlete-burnout/
http://thesportjournal.org/article/working-alliance-between-coaches-and-athletes-explain-athlete-burnout/
http://dx.doi.org/10.1123/tsp.17.2.175
http://dx.doi.org/10.1016/S0306-4530(03)00091-X
http://dx.doi.org/10.1348/0144665031752934
http://www.ncbi.nlm.nih.gov/pubmed/15333231
http://thesportjournal.org/article/physical-affective-and-psychological-determinants-of-athlete-burnout/
http://thesportjournal.org/article/physical-affective-and-psychological-determinants-of-athlete-burnout/
http://dx.doi.org/10.1037/0022-3514.54.6.1063
http://dx.doi.org/10.1007/s10902-012-9352-4
http://dx.doi.org/10.1123/jsep.19.4.396
http://dx.doi.org/10.1123/jsp.8.1.36
http://dx.doi.org/10.1123/jcsp.6.2.146
http://dx.doi.org/10.1123/jsep.23.4.281

Sports 2019, 7,171 10 of 11

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.
45.

46.

47.

48.

49.

50.

51.

52.

53.

54.
55.

Cresswell, S.L.; Eklund, R.C. Athlete burnout: Conceptual confusion, current research and future directions.
In Literature Reviews in Sport Psychology; Hanton, S., Mellalieu, S.D., Eds.; Nova Science Publishers, Inc.:
New York, NY, USA, 2006.

Moen, F.; Myhre, K,; Stiles, T.C. An exploration about how Passion, Perceived performance, Stress and
Worries uniquely influence Athlete Burnout. J. Phys. Educ. Sports Manag. 2016, 3, 88-107.

Sarkar, M. Psychological Resilience: Definitional Advancement and Research Developments in Elite Sport.
Int. |. Stress Prev. Wellbeing 2017, 1, 1-4.

Hjemdal, O.; Friborg, O.; Stiles, T.; Rosenvinge, J.; Martinussen, M. Resilience predicting psychiatric
symptoms: A prospective study of protective factors and their role in adjustment to stressful life events.
Clin. Psychol. Psychother. 2006, 13, 194-201. [CrossRef]

Fletcher, D.; Sarkar, M. A Grounded Theory of Psychological Resilience in Olympic Champions. Psychol.
Sport Exerc. 2012, 13, 669-678. [CrossRef]

Cederblad, M. Fifty years of epidemiologic studies in child and adolescent psychiatry in Sweden. Nord. .
Psychiatry 1996, 50, 55-66. [CrossRef]

Friborg, O.; Hjemdal, O.; Rosenvinge, ].H.; Martinussen, M. A new rating scale for adult resilience: What are
the central protective resources behind healthy adjustment? Int. . Methods Psychiatr. Res. 2003, 12, 65-76.
[CrossRef] [PubMed]

Werner, E.E. High-risk children in young adult-hood: A longitudinal study from birth to 32 years. Am. .
Orthopsychiatry 1989, 59, 72-81. [CrossRef] [PubMed]

Werner, E.E. Risk, resilience and recovery: Perspectives from the Kauai longitudinal study. Dev. Psychopathol.
1993, 5, 503-515. [CrossRef]

Werner, E.E.; Smith, R.S. Journeys from Childhood to Midlife: Risk, Resilience and Recovery; Cornell University
Press: Ithaca, NY, USA, 2001.

Clausen, J.A. American Lives: Looking Back at the Children of the Great Depression; Free Press: New York, NY,
USA, 1993.

Werner, E.E.; Smith, R.S. Overcoming the Odds. High Risk Children from Birth to Adulthood; Cornell University
Press: London, UK, 1992.

Hepworth, D.H.; Rooney, R.H.; Larsen, J. Direct Social Work Practice: Theory and Skills, 6th ed.; Brooks Cole:
Pacific Grove, CA, USA, 2002.

Friborg, O.; Hjemdal, O. Resilience as a measure of adjustment. J. Nor. Psychol. Assoc. 2004, 41, 206-208.
Hjemdal, O.; Friborg, O.; Martinussen, M.; Rosenvinge, ].H. Preliminary results from the development and
validation of a Norwegian scale for measuring adult resilience. J. Nor. Psychol. Assoc. 2001, 38, 310-317.
Watson, D.; Clark, L.A.; Carey, G. Positive and negative affectivity and their relation to anxiety and depressive
disorders. J. Abnorm. Psychol. 1988, 97, 346-353. [CrossRef] [PubMed]

Crocker, PR.E. A confirmatory factor analysis of the Positive Affect Negative Affect Schedule (PANAS) with
a youth sport sample. J. Sport Exerc. Psychol. 1997, 19, 91-97. [CrossRef]

Cohen, S.; Kamarck, T.; Mermelstein, R. A global measure of perceived stress. ]. Health Soc. Behav. 1983, 24,
385-396. [CrossRef] [PubMed]

Gustafsson, H.; Skoog, T. The mediational role of perceived stress in the relation between optimism and
burnout in competitive athletes. Anxiety Stress Coping 2012, 25, 183-199. [CrossRef]

Cohen, S.; Williamson, G. Perceived stress in a probability sample of the United States. In The Social
Psychology of Health: Claremont Symposium on Applied Social Psychology; Spacapan, S., Oskamp, S., Eds.; Sage:
Newbury Park, CA, USA, 1988; pp. 31-67.

Raedeke, T.D.; Smith, A.L. Coping resources and athlete burnout: An examination of stress mediated and
moderation hypotheses. J. Sport Exerc. Psychol. 2004, 26, 525-541. [CrossRef]

Lemyre, N.P.; Treasure, D.C.; Roberts, G.C. Influence of variability in motivation and affect on elite athlete
burnout susceptibility. J. Sport Exerc. Psychol. 2006, 28, 32-48. [CrossRef]

Riemer, H.A.; Toon, K. Leadership and satisfaction in tennis: Examination of congruence, gender and ability.
Res. Q. Exerc. Sport 2001, 72, 243-256. [CrossRef]

Arbuckle, J.L. IBM SPSS Amos 22 User’s Guide; Amos Development Corporation: Chicago, IL, USA, 2016.
Byrne, B.M. Structural Equation Modeling with AMOS: Basic Concepts, Applications, and Programming, 2nd ed.;
Routledge Taylor & Francis Group: Washington, DC, USA, 2010.


http://dx.doi.org/10.1002/cpp.488
http://dx.doi.org/10.1016/j.psychsport.2012.04.007
http://dx.doi.org/10.3109/08039489609104315
http://dx.doi.org/10.1002/mpr.143
http://www.ncbi.nlm.nih.gov/pubmed/12830300
http://dx.doi.org/10.1111/j.1939-0025.1989.tb01636.x
http://www.ncbi.nlm.nih.gov/pubmed/2467566
http://dx.doi.org/10.1017/S095457940000612X
http://dx.doi.org/10.1037/0021-843X.97.3.346
http://www.ncbi.nlm.nih.gov/pubmed/3192830
http://dx.doi.org/10.1123/jsep.19.1.91
http://dx.doi.org/10.2307/2136404
http://www.ncbi.nlm.nih.gov/pubmed/6668417
http://dx.doi.org/10.1080/10615806.2011.594045
http://dx.doi.org/10.1123/jsep.26.4.525
http://dx.doi.org/10.1123/jsep.28.1.32
http://dx.doi.org/10.1080/02701367.2001.10608957

Sports 2019, 7,171 11 of 11

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Moen, F.; Hrozanova, M.; Stiles, T.C.; Stenseng, F. Working Alliance in the Coach-Athlete Relationship and Athlete
Burnout—The Mediating Role of Athlete Resilience, Accepted in The International Journal of Sport Psychology. 2019.
Maslach, C.; Jackson, S.E.; Leiter, M.P. Maslach Burnout Inventory Manual, 3rd ed.; Consulting Psychologists
Press: Palo Alto, CA, USA, 1996.

Hu, L.T.; Bentler, PM. Cutoff criteria for fit indexes in covariance structure analysis: Conventional criteria
versus new alternatives. Struct. Equ. Modeling A Multidiscip. ]. 1999, 6, 1-55. [CrossRef]

Barrett, P. Structural equation modelling: Adjudging model fit. Personal. Individ. Differ. 2007, 42, 815-824.
[CrossRef]

Preacher, K.J.; Kelley, K. Effect size measures for mediation models: Quantitative strategies for communicating
indirect effects. Psychol. Methods 2011, 16, 93-115. [CrossRef] [PubMed]

Kline, R.B. Principles and Practice of Structural Equation Modeling, 4th ed.; Guilford Press: New York, NY,
USA, 2016.

Brunet, J.; Sabiston, C.M.; Castonguay, A.; Ferguson, L.; Bessette, N. The association between physical
self-discrepancies and women'’s physical activity: The mediating role of motivation. J. Sport Exerc. Psychol.
2012, 34, 102-132. [CrossRef] [PubMed]

Higgins, E.T. Self-discrepancy: A theory relating self and affect. Psychol. Rev. 1987, 94, 319-340. [CrossRef]
[PubMed]

Maffulli, N.; Longo, U.G.; Gougoulias, N.; Loppini, M.; Denaro, V. Long-term health outcomes of youth
sports injuries. Br. J. Sports Med. 2010, 44, 21-25. [CrossRef] [PubMed]

Pines, A.M. Burnout: An Existential Perspective; Taylor & Francis: Washington, DC, USA, 1993.

® © 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).


http://dx.doi.org/10.1080/10705519909540118
http://dx.doi.org/10.1016/j.paid.2006.09.018
http://dx.doi.org/10.1037/a0022658
http://www.ncbi.nlm.nih.gov/pubmed/21500915
http://dx.doi.org/10.1123/jsep.34.1.102
http://www.ncbi.nlm.nih.gov/pubmed/22356878
http://dx.doi.org/10.1037/0033-295X.94.3.319
http://www.ncbi.nlm.nih.gov/pubmed/3615707
http://dx.doi.org/10.1136/bjsm.2009.069526
http://www.ncbi.nlm.nih.gov/pubmed/19952376
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Results 
	Discussion 
	Athlete Resilience: A Key Buffer in Athlete Burnout 
	The Cognitive Moderator 
	The Affective Moderator 
	Limitations 

	Conclusions 
	References

