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1 Psychological disorders in elite sports 

Athletes are expected to be tough, aggressive dominant and successful in competition as 

well as in most other aspects of their lives. In short, athletes are considered to have a 

clear masculine gender role identity, which is a dominant perception even in female 

athletes (Lantz & Schroeder, 1999). According to the narrow attributes of being tough, 

aggressive and getting things done athletes can function as role models for young sport 

spectators (Biskup & Pfister, 1999). And even to athletes themselves the athletic identity 

is very specific and goes along with global recognition as well as having a sport lifestyle 

and the bodily dimension of elite sport (Stephan & Brewer, 2007). Therefore, media 

reports about athletes failing to fulfil this narrow role image, or even being 

psychologically disordered, are sometimes received with surprise or shock. However, 

these reports of a mismatch between image and reality are increasingly common and 

supported by the scientific evidence.  

For example, a recent qualitative analysis by Doherty, Hannigan, and Campbell (2016) 

revealed that depressed athletes are under extensive pressure to maintain a certain image. 

The authors argue that, in an athlete’s view, depression represents the antithesis of what 

would be accepted in sport. Elite sports require personal and psychological 

characteristics such as goal-setting, self-direction, prioritizing sport over other activities, 

dealing with setbacks, unshakable confidence, superior concentration skills, and pushing 

through pain (e.g. MacNamara, Button, & Collins, 2010), whereas psychological 

problems such as depression appear certainly less suitable. In their interviews one 

participant pointed out: “I can’t tell my sponsors that this is happening because I could 

be a liability to them, does suicidal represent your brand?” (Doherty et al., 2016, p. 6). 

Their report represents the image of clinically relevant psychological problems, such as 

depression, in elite sports. Obviously, an open discussion and the promotion of 

understanding in regards to psychological problems and disorders would be helpful and 

heighten the chance for adequate support for suffering athletes.  

However, a common strategy in elite sports is to ignore the apparent problem; clinically 

relevant problems in athletes are still underrepresented in sport-psychological research 

and practice. This research is mostly concerned with performance enhancement, such as 

mental or cognitive training or interventions in order to optimize motivational aspects 

allowing even meta-analyses in this field cover the effectiveness of sport psychological 

interventions on performance (D. J. Brown & Fletcher, 2017). A traditional definition of 
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sport psychology is concerned only with psychological factors that influence 

participation and performance in sport and exercise, while well-being was only 

recognized by the Division of Exercise and Sport Psychology (Division 47) of the 

American Psychological Association after the millennium (Gardner & Moore, 2006). 

However, the impact of depression or burnout on performance may be considerably 

higher than previously estimated: not only is sport withdrawal part of the syndrome, but 

in the worst case suicide might occur. Thus, even under a perspective of performance 

enhancement and without speaking of the ethical importance of the promotion of 

athletes’ mental health, clinical psychology should be a considerable part of sport 

psychology. 

Taking a closer look at clinical sport psychology, we find so little research on mental 

health and well-being that narrative overviews were able to describe almost each study 

on mental health problems in athletes (e.g. Hoyer & Kleinert, 2010). Thus, reliable 

sources and estimates of the prevalence of depression in athletes are scarce. Therefore, 

the importance of scientific research on this matter appears to be highly needed. 

Consequently, the present dissertation aims to enhance the scientific knowledge on 

depression and burnout among elite and junior elite athletes. More specifically, this 

dissertation addresses the current state of knowledge of depression in a systematic 

manner and analyses the relationship between the constructs of depression and burnout.  

1.1 Depression in elite sports 

Depression is commonly recognized as a psychological disorder and the concept of 

depression is deeply rooted in medical history. Therefore, several types of depression are 

included in the current fifth edition of the Diagnostic and Statistical Manual of Mental 

Disorders (DSM V, American Psychiatric Association, 2013). Depressive syndromes are 

characterized by symptoms of depressed mood, anhedonia, fatigue, feelings of guilt and 

suicidal ideation. Furthermore, depression can be regarded as a multisystem disorder 

with affective, cognitive and physiological manifestations (Insel & Charney, 2003; Lee, 

Jeong, Kwak, & Park, 2010). In addition to its symptoms and consequent increased risk 

of suicidal behaviour (Hawton, Casanas, Haw, & Saunders, 2013), depression is a severe 

psychological disorder which can manifest itself in a long-lasting chronic problem 

associated with other comorbidities (Holzel, Harter, Reese, & Kriston, 2011).  



 

 

Depression and burnout in athletes 5 

Current data on prevalence of depression among the German general population suggest 

that about 8.1% of those aged 18 to 79 years suffer from depressive symptoms (Jacobi et 

al., 2014). The prevalence of unipolar depression in the German population is estimated 

to be 7.7% in a 12-month time period, the 12-month prevalence is 6% for major 

depression and 2% for dysthymia. Altogether, about 6.2 million Germans have a unipolar 

depression in a period of 12 months (Jacobi et al., 2014). The national and international 

risk of developing a depression during life (lifetime prevalence) is estimated to be 16-

20% (Bijl, Ravelli, & van Zessen, 1998; Ebmeier, Donaghey, & Steele, 2006).  

In elite sports, there is little research on depressive syndromes with few studies among 

US collegiate athletes to be found (e.g. S. Armstrong & Oomen-Early, 2009; Yang et al., 

2007). Other theoretical work points out the overlap with other syndromes in sports such 

as the overtraining syndrome (L. E. Armstrong & Van Heest, 2002; Puffer & McShane, 

1992), which develops out of a long-lasting imbalance between training and recovery. 

Especially after long periods of intensified training, performance can decrease. If this 

state persists after a resting period of at least several weeks or months, it is referred to as 

overtraining syndrome (Meeusen et al., 2013). Besides the decline in performance, which 

is obviously negative for athletes, this chronic state can manifest itself in symptoms such 

as fatigue, loss of weight and appetite, sleep disturbances, emotional instability, anxiety, 

heavy transpiration, heavy muscles and frequent, small infections (Budgett et al., 2000). 

Also the connection between increased training loads and negative or depressed mood 

has been established in previous empirical work (Morgan, Brown, Raglin, O'Connor, & 

Ellickson, 1987; Morgan, Costill, Flynn, Raglin, & O'Connor, 1988; O'Connor, Morgan, 

Raglin, Barksdale, & Kalin, 1989; Raglin, Morgan, & O'Connor, 1991). Thus a further 

examination of depression and overtraining might be useful. However, to argue – without 

clinical evidence -- that depression may occur in athletes but “the most common 

syndrome seen in the competitive athlete is the chronic fatigue/depression syndrome” (p. 

329; Puffer & McShane, 1992), might contribute to minimizing the potential risk of 

depression in elite athletes and therefore research on this matter.  

Focusing on empirical evidence, in German athletes there was however no clear data on 

prevalence or general mechanisms of depression until recently. Thus knowledge on 

possible mechanisms were rather speculative. Therefore Nixdorf, Frank, Hautzinger, and 

Beckmann (2013) addressed this issue in a first cross-sectional study aiming to gain 

information on depression prevalence in German elite athletes. In a sample of N = 162 

athletes (n = 99 elite level, n = 35 junior level, n =  29 amateur level), depressive 
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syndromes were assessed using the Allgemeine Depressionsskala (ADS; Hautzinger, 

Bailer, Hofmeister, & Keller, 2011), which is the German version of the Centre of 

Epidemiology Scale – Depression  (CES-D; Radloff, 1977). Based on a cut-off score of 

23, around 15 % of the elite athletes were positively identified as having depressive 

symptoms and therefore at high risk of being diagnosed with a depressive disorder. This 

prevalence appears to be relatively high for this high-functioning sample, although 

perhaps typical for the general population based on the used measurement. In addition, 

depressive symptoms had high to moderate associations with risk factors such as chronic 

stress, current state of stress and recovery, and various coping strategies such as 

resignation, flight, or positive self-instruction (Nixdorf et al., 2013).  

This study highlighted the need for further investigation of depression in German elite 

athletes. However, to gain a more precise picture the integration of various information 

is needed. There is plenty of research on depressive disorders in the general population 

available. However, the important question is, can this information be used in the context 

of elite sports? Therefore, the current state of empirical research in regards to depression 

in elite athletes needs to be summarized and compared to the available general findings. 

This would reveal the relevance of this topic to elite sports, discover opportunities to 

apply knowledge from the general population to the specific population of athletes, and 

point to missing information which future research might address. 

1.2 Burnout in elite sports 

Burnout is mainly described as a three-dimensional syndrome in response to 

occupational stress, involving emotional exhaustion, cynicism and lack of professional 

efficacy (Maslach & Jackson, 1981; Maslach, Schaufeli, & Leiter, 2001). Research on 

burnout in elite sports started in 1984 (Caccese & Mayerberg, 1984) and was followed 

by many studies, as is illustrated by the 5 reviews conducted so far (Dale & Weinberg, 

1990; Eklund & DeFreese, 2015; Fender, 1989; Goodger, Gorely, Lavallee, & Harwood, 

2007; Gustafsson, DeFreese, & Madigan, 2017). In addition, the concept of burnout was 

adapted to the domain of sports and called athlete burnout (Smith, 1986). Athlete burnout 

is characterized by three core dimensions (see also table 1), which are a) physical and 

emotional exhaustion, b) sport devaluation and c) reduced sense of accomplishment 

(Raedeke & Smith, 2001).  
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The construct of burnout was conceptualized in different ways in the context of sports 

(Gustafsson et al., 2017). Smith (1986) proposed a cognitive-affective stress model and 

therefore saw athlete burnout primarily based on personal factors such as personality and 

motivational factors which are influencing a stress-based process. Later, Coakley (1992) 

focused on the social aspects athletes are exposed to, such as conditions, structures and 

environments. He argued that athletes experience a lack of control over their sport 

participation and this promotes a unidimensional athletic identity. This in turn would 

elevate the risk for burnout. Other approaches emphasized the risks due to sport 

commitment (Raedeke, 1997) or negative motivational states (amotivation, extrinsic 

motivation) according to the self-determination theory (Li, Wang, Pyun, & Kee, 2013; 

Ryan & Deci, 2000). More recently, Gustafsson, Kenttä, and Hassmén (2011) suggested 

an integrated burnout model which includes many of the antecedents (perceived sport 

stress, unidimensional athletic identity, less adaptive forms of sport motivation, etc.).  

Ample empirical research has been conducted to gain information on athlete burnout (for 

review see Eklund & DeFreese, 2015). For example, perfectionism is often discussed as 

a predecessor to athlete burnout (Gustafsson et al., 2017). Perfectionism can be described 

as a personal disposition characterized by striving for flawlessness and setting 

exceedingly high standards. It is accompanied by tendencies towards overly critical 

evaluations of one’s behaviour (see Flett & Hewitt, 2002; Frost, Marten, Lahart, & 

Rosenblate, 1990; Hewitt & Flett, 1991b). The concept of a multidimensional personality 

disposition (Enns & Cox, 2002) has different aspects. Some aspects are regarded as 

maladaptive and other aspects as adaptive (Stoeber & Otto, 2006). Especially in athletes, 

research is concerned with the discussion about adaptive and maladaptive perfectionism 

(Gotwals, Stoeber, Dunn, & Stoll, 2012). Therefore, perfectionistic concerns have been 

related to athlete burnout (e.g. Hill, 2013; Hill, Hall, Appleton, & Kozub, 2008) and 

longitudinal studies support the connection between perfectionistic concerns and athlete 

burnout (Madigan, Stoeber, & Passfield, 2015, 2016). 

Also, other psychological and sociological factors are being discussed in regards to 

athlete burnout. Social support has been shown to be negatively associated with athlete 

burnout (Coakley, 1992; DeFreese & Smith, 2013). Coping with stress was shown to be 

related, and also might mediate the burnout-perfectionism association (Hill, Hall, & 

Appleton, 2010; Raedeke & Smith, 2004). Further, motivation has been demonstrated to 

play an important role and autonomous motivation might therefore reduce athlete 

burnout (Adie, Duda, & Ntoumanis, 2008; Appleton & Hill, 2012; Jowett, Hill, Hall, & 



 

 

Depression and burnout in athletes 8 

Curran, 2013). More specific, a recent longitudinal study revealed that autonomous 

motivation may partially mediate the relationship between perfectionistic concerns and 

athlete burnout (Madigan et al., 2016). Taken together, there is an active discussion an 

athlete burnout with many useful information regarding mechanisms and important 

factors associated with burnout. 

 

Table 1 

Comparison of symptoms of depression and athlete burnout 

Depressive symptoms (according DSM 

V, American Psychiatric Association, 

2013) 

Athlete burnout core symptoms 

(according Raedeke & Smith, 2001) 

- Fatigue or loss of energy 

- Change in weight 

- Insomnia or hypersomnia 

- Psychomotor agitation or 

retardation 

- Physical and emotional 

exhaustion  

- Depressed mood 

- Feelings of worthlessness and/or 

guilt 

- Impaired concentration or 

decision making 

- Reduced sense of accomplishment 

- Anhedonia (loss of interest and 

pleasure)  

- Suicidal ideation 

- Sport devaluation 

 

Note. Symptoms set in italics represent major criteria for each construct. This table was 

modified and included with the kind permission from Frank, R, Nixdorf, I., & Beckmann, 

J. (in press). Analyzing the Relationship Between Burnout and Depression in Junior Elite 

Athletes. Journal of Clinical Sport Psychology. 

 

1.3 Depression and burnout in elite sports 

In contrast to depression, there are no prevalence rates reported for athlete burnout. This 

is mainly due to the lack of a generally-accepted definition of presence or absence of a 

burnout syndrome. Also in terms of clinically recognized diagnostic systems, such as the 

DSM V (American Psychiatric Association, 2013) or the current International 

Classification of Diseases (ICD 10; World Health Organization, 2012), burnout is not 

represented as a formal main diagnosis. In fact, the missing definition of burnout has 

been a major critique over the past decades (Bianchi, Schonfeld, & Laurent, 2015). And 
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still, burnout is often considered as a part or a sub-category of depression (for review see 

Bianchi et al., 2015). The question arises as to whether burnout and depression are 

separable into distinct entities (Schonfeld & Bianchi, 2016). 

Cresswell and Eklund (2006) argued that they are two different constructs and their 

theoretical distinction needs empirical clarification. However, relatively little evidence 

is gathered on this matter, even in the general population (Bianchi et al., 2015). The 

results of these studies indicate that the constructs share elements but essentially address 

different phenomena (Bakker et al., 2000; Toker & Biron, 2012). Due to the struggles in 

defining burnout, the common strategy of discriminating both constructs is by analysing 

their main measurements. On this theme, confirmatory factor analyses support the 

distinct assumption between burnout and depression in the general population (Bakker 

et al., 2000; Toker & Biron, 2012), as well as in elite athletes (De Francisco, Arce, 

Vílchez, & Vales, 2016). The present research follows the assumption of two different 

constructs, and addresses how they are related and connected. Both constructs can be 

related on a symptom level, on a conceptual level and regarding their relation over time. 

These issues will be addressed in the following pages. 

1.3.1 Relation of syndromes 

By their common definitions, athlete burnout and depression have some overlapping 

symptoms (table 1). Physical and emotional exhaustion can be expected to overlap with 

fatigue or loss of energy, for example. Depression has more detailed physiological 

symptoms, such as change in weight, sleep disturbances or psychomotor changes, than 

burnout: however, such disturbances can be expected in physically and emotionally 

exhausted persons, since functions of the hypothalamic–pituitary–adrenal axis (HPA 

axis) are likely to be affected after chronic stress or fatigue (Lee et al., 2010; Varghese 

& Brown, 2001). The second core symptom of burnout is reduced sense of 

accomplishment. Here, the relation to the occupational domain (sport) is apparent. 

Besides this relationship, reduced sense of accomplishment can be reflected as the 

cognitive impairment and negative thinking, which is also well known for depressed 

patients (Beck, 2005; Haffel et al., 2005). Recent research has demonstrated for burnout 

to be connected to such depressive cognitive styles (Bianchi & Schonfeld, 2016). The 

third core symptom -- sport devaluation -- appears to be linked with anhedonia, which 

can be described as the reduction of joy in important aspects of life. Obviously, sport can 

be expected to be highly important for athletes.  
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Summing up the comparison, there appears to be a large overlap in symptoms of both 

concepts. However, it is notable that depression offers a much more detailed description 

of main diagnostic criteria. Also, depression has clear symptoms on the cognitive and 

somatic level (e.g. change in weight, psychomotor agitation, impaired concentration), 

while burnout does not in this precise manner. This might be due to the struggles in 

defining burnout and its rather broad and vague core symptoms. At the same time, this 

difference offers some degree of differentiation: in regards to burnout negative thoughts 

and affected psycho-physiological symptoms are only concerned with sports and the 

exhaustion resulting from it. In contrast, depressive symptoms are not bound to a specific 

personal domain, and are expected to affect most aspects of a person’s life and identity. 

1.3.2 Relation of concepts and factors 

The already highlighted conceptual perspectives of burnout and depression might relate 

both constructs. More specifically, they both appear in a stress-based perspective and 

might be linked in this regard. Taking a closer look at their conceptual definition 

regarding stress, burnout is defined as being connected to occupational stress (Maslach 

et al., 2001), which is also highlighted in the core dimensions for athletes (Raedeke & 

Smith, 2001). This could be regarded as a potential difference between burnout and 

depression and would lead to the question of whether depression in athletes is mainly 

linked to their sport or to other aspects of their lives. Recent research in elite athletes 

illustrated connections between depression and sport-related factors including injuries 

(Kerr, Marshall, Harding, & Guskiewicz, 2012; Mainwaring, Hutchison, Bisschop, 

Comper, & Richards, 2010), overtraining (L. E. Armstrong & Van Heest, 2002), failure 

during competition (Hammond, Gialloreto, Kubas, & Davis, 2013) or effects of the sport 

discipline (Nixdorf, Frank, & Beckmann, 2016; Schaal et al., 2011; Wolanin, Hong, 

Marks, Panchoo, & Gross, 2016). Furthermore, an exploratory analysis of major stressors 

revealed higher depression scores for athletes, with stressors mainly related to their sport 

and the demands within (Nixdorf, Frank, & Beckmann, 2015). These findings raise doubt 

on the potential to differentiate burnout from depression by the connection to athletes’ 

occupation. However, there might be cases of depressive episodes in athletes which are 

due to factors unrelated to sports or triggers located outside of sports (e.g. genetics, life 

events).  

When focusing on important, associated factors for burnout and depression connections 

are also apparent. As already pointed out, perfectionism is regarded as an important 

factor in the development of athlete burnout (Gustafsson et al., 2017; Madigan et al., 
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2016). Further, perfectionism seems to be especially important in sports, where 

exceedingly high standards might be desired in order to perform at the best personal 

level. Thus adaptive and maladaptive aspects should be considered in this domain 

(Gotwals et al., 2012). However, the concept of perfectionism is well known in regards 

to depression; and research highlights the potential impact of perfectionistic attitudes 

(Cox & Enns, 2003; Hewitt & Flett, 1991a, 1993; Hewitt, Flett, & Ediger, 1996). In fact, 

there is a long history of research on dysfunctional cognition and attitudes in clinical 

patients (e.g. Beck, 1967; Weissman & Beck, 1978). Perfectionistic thinking is therefore 

considered an important part of dysfunctional attitudes (Beevers, Strong, Meyer, 

Pilkonis, & Miller, 2007; de Graaf, Roelofs, & Huibers, 2009) and later efforts examined 

the relation between perfectionistic thinking and dysfunctional attitudes (Ashby & Rice, 

2002). Therefore, research showed that specific attitudes and beliefs (such as distorted 

or negative thinking, overgeneralized assumptions, or selective information processing) 

are apparent in depressed patients, and assumed that such dysfunctional attitudes 

illustrated a vulnerability for clinical disorders, certainly depression (Beck, 2005; G. P. 

Brown & Beck, 2002).  

Unfortunately, this connection is missing in elite athletes: instead research is more 

concerned with the syndrome of burnout. Recent research indicated connections between 

burnout and dysfunctional attitudes in the general population (Bianchi & Schonfeld, 

2016). Thus, perfectionism and dysfunctional attitudes might be highly relevant for 

athletes and might bare information for the relation of both constructs. Again, research 

is needed in order to unravel this potentially valuable information. 

1.4 Research potential 

As already highlighted there are multiple challenges and possibilities in regards to 

research on depression and burnout in athletes. First, research on depression is scant in 

elite athletes. Especially when thinking of the possible negative implications and severity 

of this clinical disorder (Hawton et al., 2013; Holzel et al., 2011) a thorough investigation 

seems appropriate. Thus, a clear picture of the current state of knowledge would be useful 

in regards to estimating the relevance of this topic and also to direct future research. 

Second, many questions arise regarding the relationship between depression and burnout. 

These questions address the distinctiveness of both constructs, their overlap and 

relationship in regards to their symptoms, their connection in regards to their conceptual 
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frameworks and therefore important factors and mechanisms they might share, and how 

they are related temporally and thus how they possibly affect each other. Much research 

has been done on burnout in elite athletes, which might be useful in regards to depression. 

Knowledge could be transferred, and prevention could be based on shared important 

factors and thus be more effective. Furthermore it might be valuable to know which 

construct precedes the other or is more sensitive so screening for athletes’ mental health 

could be more specific. However, knowledge of the relation between burnout and 

depression is certainly needed in order to approach these advantages. 

1.5 Aim of the studies 

The following studies were conducted in order to target two main goals: 1) Review the 

state of knowledge on depression in elite athletes and 2) Relate the constructs of 

depression and burnout. More specifically, the review of depression should provide an 

overview of studies covering this topic and highlighting prevalence rates in the various 

samples, to approach an evaluation of the relevance of depression in athletes. 

Furthermore, knowledge on associated factors should be summarized and information 

provided regarding important research questions and study designs. 

The relation between burnout and depression offers a wide range of questions that can 

be investigated. The present study focuses on the question of if depression and burnout 

are related regarding their symptomatology in junior elite athletes. On a conceptual level 

the question of whether stress is a shared, critical aspect for both constructs should be 

approached. Finally, the temporal relation regarding a potential predecessor should be 

addressed.  
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2 Methods 

The present dissertation implements different research approaches and methods. In the 

first article the goal was to provide a useful overview on prevalence rates and 

psychological factors in regards to depression. This was executed by a systematic review, 

which should provide guidance for further research. The second study was conducted in 

order to relate depression and burnout among junior elite athletes. This was addressed in 

a cross-sectional and longitudinal study design, which revealed useful clues in regards to 

their conceptual and temporal relation. The study was part of a funded research project, 

described in the following.  

2.1 Study 1: Systematic literature review 

The review on depression in elite athletes was conducted to provide an overview of the 

subject and to highlight research potential for further investigations on this matter. In 

order to ensure a systematic approach we conducted the review following the Preferred 

Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA; Liberati et al., 

2009). As some studies on depressive symptoms among collegiate athletes addressed the 

difference between athletes and non-athletes, this question was considered in the present 

review. However, there were only a few studies and they varied in their approaches to 

comparison, so no further examination (e.g. systematic comparison, meta-analysis) of 

this question could be performed. Instead, the results (observed prevalence rates of 

depression in athletes) were critically discussed and related to findings in the general 

population. Of further interest were associated factors which provided information into 

possible comorbidities and important factors to depression in athletes. We highlighted 

and discussed these factors in regard to overall findings.  

2.2 Research project 

From 2014 till 2016 the Bundesinstitut für Sportwissenschaft (BISp) founded a project 

in order to promote prevention of depression and burnout in junior elite athletes. The 

project was initiated, applied for, planned and executed by my colleague Insa Nixdorf 

and myself. The project was conducted to cover multiple research questions, with the 

main goal being to investigate mechanisms of depression and burnout in junior elite 

athletes in order to gain knowledge of risk factors and ideas for prevention. The present 

study on the relation between burnout and depression covered one of the questions of 
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interest. The project developed from previous results on the relevance of clinical 

psychological issues among junior elite athletes, and followed also the recommendations 

supposed by the review in study 1.  

In this project we focused on junior athletes for several different reasons. First of all, 

prevalence of depression was surprisingly high in German junior elite athletes (Nixdorf 

et al., 2013). Therefore, this group might be at a special risk which should be accounted 

for in this research. More generally, the onset of depressive syndromes starts to develop 

in early adolescents with its main peak around 31 years of age (Jacobi, Wittchen, et al., 

2004). Recent findings in the German Bundesgesunheitssurvey studies suggest an even 

earlier onset (Jacobi, Klose, & Wittchen, 2004) and further evidence points out that initial 

depressive episodes occur mainly in early adolescence and during puberty (Birmaher et 

al., 1996; Hankin et al., 1998). In addition, previous research in junior athletes has 

identified certain stressors due to multiple adjustments during this stage of an athletic 

career, such as transitions into other surroundings, which can be colleges or other training 

groups (Beckmann, Szymanski, Elbe, & Ehrlenspiel, 2006; Yang et al., 2007). Finally, 

the project’s goal was to develop prevention strategies for applied practice in young 

athletes. For all these reasons we prioritized young athletes.   

2.3 Study 2: Relating burnout and depression 

To analyse the mechanisms between depression and burnout in junior elite athletes, we 

used several different designs and analyses. The present study treated burnout as a 

different construct from depression, which is in line with recent research results (Bakker 

et al., 2000; Cresswell & Eklund, 2006; Toker & Biron, 2012). To assess the two 

constructs, we used the ADS (Hautzinger et al., 2011) for depression and the Athlete 

Burnout Questionnaire (ABQ; Raedeke & Smith, 2001; Ziemainz, Abu-Omar, Raedeke, 

& Krause, 2004) for burnout. Both questionnaires are frequently used and validated in 

adults and are also implemented in junior athletes (e.g. Appleton & Hill, 2012; Hill, 2013; 

Nixdorf et al., 2016). 

A first analysis was conducted in order to relate depression and burnout cross-sectionally 

and investigate their relationships with stress. Thus chronic stress and current state of 

recovery were assessed to cover different aspects of stress. In a multiple linear regression, 

each construct was regressed against the other, with chronic stress and recovery as 

predictors. This provided insight into their current relation in regards to stress. This will 
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enrich the conceptual discussion with results which either support or oppose the stress-

based assumptions, which in turn could possibly explain the syndromes’ overlap. At first 

glance this appears similar to a mediational pattern, where a mediator (stress, in this case) 

accounts for a connection between two variables. However, for a mediation process the 

causal location of the mediator has to be between the dependent and independent variable 

(Hayes, 2013) while stress is most certainly not causally located between burnout and 

depression. Instead, the interest is the interrelation of all constructs. Therefore, we 

applied the multiple linear regression in order to cover this research question. 

For the temporal link between depression and burnout, we performed a cross-lagged 

panel model (CLPM) analysis. Three waves in the longitudinal design were conducted 

in order to cover important different phases of sporting season. These phases were the 

preparatory phase, the competition phase and the recovery phase after the season’s most 

important competition. As discussed by Rogosa (1980) the CLPM is a convenient 

approach to test temporal links between constructs. It is however also argued, that other 

approaches might be superior (Hamaker, Kuiper, & Grasman, 2015). The analysis of 

longitudinal data therefore depends on the study being conducted and the research 

question (Selig & Preacher, 2009). In this case, we were interested in inter-individual 

change regarding the constructs, which was best captured by the CLPM. 

In the present study we also considered the use of latent change models as well as the use 

of latent growth curve models, since a change over the season in the dependent variable 

could be expected (for discussion of the models see Selig & Preacher, 2009). However, 

although theoretically plausible, our focus in this study was not on the intra-individual 

change and its effect on the other construct, but rather the temporal relation of depression 

to burnout which is again best captured with the CLPM. From a statistical perspective, 

both latent-modelling approaches would require a higher sample size as more parameters 

would have to be estimated. Thus they were not chosen in the present analysis. 

Another possible analysis method considered was the implementation of random 

intercept – cross lagged panel models (RI-CLPM). This modelling approach includes a 

random intercept in order to account for stable, trait-like individual differences. It is an 

attempt to disentangle the within-person process from stable between-person differences 

and thus account for possible errors or bias in the data (Hamaker et al., 2015). Thus we 

calculated RI-CLPM models additionally. However, due to the low sample size and the 

inclusion of additional, latent factors to the model, power was too low to get any useful 
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results for interpretation. However, the RI-CLPM model gave similar results to the 

CLPM model in the current study, which supports the analyses and results we present.  
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3 Studies 

3.1 Study 1: Depression among elite athletes 

Title:  Depression among elite athletes: Prevalence and psychological factors  

Authors: Raphael Frank, Insa Nixdorf & Jürgen Beckmann 

Publication: (2013) Deutsche Zeitschrift für Sportmedizin, 64(11), 320-326. Doi: 

10.5960/dzsm.2013.088 

 

The present study was carried out after the first investigation of depression prevalence 

rates and associated factors in German elite athletes (Nixdorf et al., 2013). This first 

examination illustrated the relevance of depressive syndromes for German athletes. In 

order to deliver a systematic overview over prevalence rates and important factors, we 

conducted this systematic review. The goal was to critically discuss the prevalence rates 

in the various studies and highlight potential aspects for future research.  

The initial literature research revealed only a few articles. This allowed a more 

descriptive approach to the findings, since statistical approaches (e.g. comparison of 

effect sizes) could not be performed. Therefore, our main focus for the presentation of 

the findings was a discussion of the substantial differences in observed prevalence rates 

and the discussion of possible important other factors.  

As the first author, I mainly conducted, planned, executed and wrote the present study 

and the paper. Substantial support from the other authors was welcomingly appreciated.  

The manuscript was accepted by the Deutsche Zeitschrift für Sportmedizin in 2013. The 

German version of the article is attached at the end of this dissertation. As the first author, 

I translated the following English version, which was published in 2015 by the Deutsche 

Zeitschrift für Sportmedizin. Indication via title, keywords and abstract is in German and 

English language. Thus, both versions are openly accessible and indicated by 

international research databases. The included article is printed with the kind permission 

of the authors and the journal Deutsche Zeitschrift für Sportmedizin. 

http://www.zeitschrift-sportmedizin.de/artikel-online/archiv-2013/heft-11/depressionen-im-hochleistungssport-praevalenzen-und-psychologische-einfluesse/
http://www.zeitschrift-sportmedizin.de/artikel-online/archiv-2013/heft-11/depressionen-im-hochleistungssport-praevalenzen-und-psychologische-einfluesse/
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3.2 Study 2: Burnout and depression in junior elite athletes 

Title: Analyzing the relationship between burnout and depression in junior elite 

athletes 

Authors: Raphael Frank, Insa Nixdorf & Jürgen Beckmann 

Publication: Journal of Clinical Sport Psychology  

 

This study was part of the previously-mentioned project founded by the BISp. The goal 

was to analyse the relation between burnout and depression in a cross-sectional and 

longitudinal study design. This approach provided the possibility to analyse a larger 

sample cross-sectionally, considering other constructs such as recovery and chronic 

stress as well. Thus, burnout and depression could be related regarding other associated 

constructs. Furthermore, we used the longitudinal assessment to approach the temporal 

link between depression and burnout in a cross-lagged panel design; and we implemented 

structural equation modelling to approach the possible links over time between both 

constructs.  

As the first author, I mainly conducted, planned, executed and wrote the present study 

and the paper. Substantial support from the other authors was welcomingly appreciated.  

The manuscript was submitted in March and accepted in June 2017 at the Journal of 

Clinical Sport Psychology. The journal is an internationally recognized, peer-reviewed 

journal especially focused on a clinical understanding of sport psychological topics. The 

article is included with the kind permission of the authors and the Journal of Clinical 

Sport Psychology.
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Analyzing the Relationship Between Burnout and Depression in 

Junior Elite Athletes 

Raphael Frank, Insa Nixdorf & Jürgen Beckmann 

Technical University Munich

Abstract 

Findings on burnout and depression in athletes 

highlight their potential severity. Although both 

constructs are discussed in similar, stress-based 

concepts, it is unclear how they relate to each 

other. To address this issue, we conducted a 

cross-sectional multiple linear regression 

analysis (MLR; N = 194) and a longitudinal 

analysis of a three-wave cross-lagged panel 

(CLP; n = 92) in German junior elite athletes. 

MLR showed depression and burnout were both 

associated with chronic stress. Stress was a 

significant better predictor for both burnout and 

depression than each was for the other. CLP 

analysis on the constructs of burnout and 

depression revealed support for cross-paths in 

both directions. Thus, burnout and depression 

might cause each other to some degree, with no 

distinct direction of this link. However, as both 

syndromes do not fully explain each other, 

interchanging both terms and syndromes should 

be avoided. Preferably, future research might 

consider the transfer of knowledge between both 

syndromes in order to draw founded 

conclusions. 

Keywords: athlete burnout, chronic stress, 

recovery, cross-lagged panel, mental health 

 

Burnout and depression can be considered 

important aspects in the context of psychological 

problems in athletes (e.g. Gouttebarge, Frings-

Dresen, & Sluiter, 2015; Gulliver, Griffiths, 

Mackinnon, Batterham, & Stanimirovic, 2015). 

Both syndromes affect athletes on physical and 

emotional dimensions and have the potential to 

negative outcomes by their main symptoms, but 

also in maintaining their athlete career due to 

fear of being exposed (Doherty, Hannigan, & 

Campbell, 2016). Although research is 

addressing each syndrome among athletes (for 

review see Eklund & DeFreese, 2015; Wolanin, 

Gross, & Hong, 2015) findings on the relation of 

both constructs are largely missing, especially in 

the context of sports. Therefore, there is a lack in 

useful information on how burnout and 

depression are related and how they might affect 

each other.  

Research on burnout in elite sports appeared in 

1984 (Caccese & Mayerberg, 1984) followed by 

many reviews (Dale & Weinberg, 1990; Eklund 

& DeFreese, 2015; Fender, 1989; Goodger, 

Gorely, Lavallee, & Harwood, 2007), which 

illustrate the rapidly expanding field of research 

since then. In addition, the concept of burnout 

was adapted for the domain of sports and called 

athlete burnout form thereon. Athlete burnout is 

characterized by three core dimensions (see table 

1), which are a) physical and emotional 

exhaustion, b) sport devaluation and c) reduced 

sense of accomplishment (Raedeke & Smith, 

2001).  

Research on depression in elite athletes is only 

recently evolving, with the first articles on 

depression tending to be more theoretical and 

pointing to overlaps with overtraining and the 

physical demands in elite sports (L. E. 

Armstrong & Van Heest, 2002; Puffer & 

McShane, 1992). Symptoms of depression 

include depressed mood, anhedonia, fatigue, 

feelings of guilt and suicidal ideation (see table 

1). Furthermore, depression can be regarded as a 

multisystem disorder with affective, cognitive 

and physiological manifestations (Insel & 

Charney, 2003; Lee, Jeong, Kwak, & Park, 

2010). Empirical data was mainly established in 

college athletes (S. Armstrong & Oomen-Early, 

2009; Storch, Storch, Killiany, & Roberti, 2005; 

Yang et al., 2007) and recent research on this 

matter recognizes the relevance and in some 

cases the severity of depressive syndromes in 

athletes (Gulliver et al., 2015; Nixdorf, Frank, 

Hautzinger, & Beckmann, 2013; Wolanin, 

Hong, Marks, Panchoo, & Gross, 2016). 

Reviews on this matter argue that in spite of 

rather high prevalence of depression in athletes, 

both, theoretical testing of frameworks and 

empirical studies of depression’s relationship to 

other constructs (such as burnout) are missing 

(e.g. Frank, Nixdorf, & Beckmann, 2013; 

Wolanin et al., 2015). 

At this stage, knowledge from research on 

athlete burnout could possibly enhance 

knowledge on depression in athletes and vice 

versa. However, the connection and possible 

developmental mechanisms between both 

constructs have not been scientifically 

elaborated so far. Still, burnout is often 

considered as a part, or a sub-category of 

depression (for review see Bianchi, Schonfeld, & 

Laurent, 2015). Even though burnout and 

depression may show symptoms which could be 

roughly related (table 1), Cresswell and Eklund 

(2006) point out that they are two different 

constructs and their theoretical distinction needs 
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empirical clarification. Even in the general 

population, very few studies address this issue 

(Bianchi et al., 2015). The results of these studies 

indicate that the constructs share elements but 

essentially address different phenomena (Bakker 

et al., 2000; Toker & Biron, 2012). However, 

results on how these different construct are 

related over time are rare.  

 

Table 1.  Symptoms of depression and athlete burnout 

Depressive symptoms (according DSM V, American 

Psychiatric Association, 2013) 

Athlete burnout core symptoms (according 

Raedeke & Smith, 2001) 

- Depressed mood 

- Fatigue or loss of energy 

- Anhedonia (loss of interest and pleasure)  

- Physical and emotional exhaustion 

- Reduced sense of accomplishment 

- Sport devaluation  

- Change in weight 

- Insomnia or hypersomnia 

- Psychomotor agitation or retardation 

- Feelings of worthlessness and/or guilt 

- Impaired concentration or decision making 

- Suicidal ideation 

 

Note. Symptoms above the dashed line are representing major criteria for each construct.

Theoretical frameworks for depression and 

burnout in athletes 

Examining the theoretical frameworks, athlete 

burnout and depression are often conceptualized 

in a stress-based model. Adapting developmental 

concepts of burnout to the context of sports we 

find three different starting points: (1) based on 

personal factors (Smith, 1986), (2) based on 

condition (Coakley, 1992) and (3) an integrated 

burnout model based on both (Gustafsson, 

Kentta, & Hassmen, 2011). Smith (1986) saw 

burnout as a potential outcome for an athlete who 

is unable to efficiently cope with the chronic 

psychological stress involved in elite sports, 

such as training loads and competitions. Coakley 

(1992) on the other hand assumed that burnout 

arose due to the structure and conditions of sport 

environments, assuming adolescent athletes lost 

autonomy and developed narrow, sport-centered 

identities, which led to burnout. More recently, 

Gustafsson et al. (2011) suggested an integrated 

burnout model which includes many of the 

antecedents (perceived sport stress, 

unidimensional athletic identity, less adaptive 

forms of sport motivation, etc.).  

The development of depression is commonly 

described by a vulnerability-stress model (e.g. 

Alloy et al., 2006; Haffel et al., 2005; Hyde, 

Mezulis, & Abramson, 2008). Here certain 

vulnerabilities (genetics, social support or 

isolation, cognitive distortions, etc.) in 

combination with a stressor (chronic or acute) 

can lead to depression (Lee et al., 2010). 

Findings among athletes also illustrate the 

relation to stress (Nixdorf et al., 2013) and 

certain stressors such as training loads, pressure 

to perform well (Nixdorf, Frank, & Beckmann, 

2015) or an important competition (Hammond, 

Gialloreto, Kubas, & Davis, 2013). 

Relation between depression and burnout in 

athletes 

By illustrating these theoretical frameworks for 

burnout and depression, stress appears to be a 

shared, important factor. Therefore, both 

constructs might be connected by its relation to 

stress. Regarding the definition of burnout, the 

symptoms are related as a response to 

occupational stress (Maslach, Schaufeli, & 

Leiter, 2001), which is also highlighted in the 

core dimensions for athletes (Raedeke & Smith, 

2001). Here, sources of stress are clearly related 

to a person’s occupation. On the topic of 

depression, recent research in elite athletes 

illustrated connections to sport-related factors 

including injuries (Kerr, Marshall, Harding, & 

Guskiewicz, 2012; Mainwaring, Hutchison, 

Bisschop, Comper, & Richards, 2010), 

overtraining (L. E. Armstrong & Van Heest, 

2002), failure during competition (Hammond et 

al., 2013) or effects of the sport discipline 

(Nixdorf, Frank, & Beckmann, 2016; Schaal et 

al., 2011; Wolanin et al., 2016). Furthermore, an 

exploratory analysis of major stressors revealed 

higher depression scores for athletes, with 

stressors mainly related to their sport and the 

demands within (Nixdorf et al., 2015). These 

findings point to a large amount of stress 

evolving within the sport context, which also 

might support the stress-based connection 

between burnout and depression in athletes. 
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Besides their conceptual relation, their temporal 

and therefore developmental relation is largely 

uncertain and only few studies execute this idea 

and investigate processes between burnout and 

depression among the general population 

(Bianchi et al., 2015). In regards to burnout, 

some researchers proposed a process model 

(Hallsten, 1993; Leiter, 1993; Van Dierendonck, 

Schaufeli, & Buunk, 2001). In this line of 

thought, burnout would represent a process of 

milder symptoms of burning out with eventually 

developing a severe burnout syndrome at a later 

phase. This assumption regarding burnout is also 

considered in elite sports (Gustafsson, Kenttä, 

Hassmen, Lundqvist, & Durand-Bush, 2007). 

Such considerations however are primarily 

mentioned in burnout development.  

Conceptions around a temporal link between 

depression and burnout are rather uncertain. 

Therefore, it remains unclear whether depression 

precedes burnout or the association is inversely; 

or if both are not linked in their development. It 

is therefore not surprising that some studies 

address depression as an outcome of burnout 

(Armon, Melamed, Toker, Berliner, & Shapira, 

2014; Hakanen & Schaufeli, 2012). This 

assumption seems to be in line with the before 

mentioned process-model of burnout with rather 

severe symptoms such as depressive mood at a 

later stage (Gustafsson, Hassmen, Kenttä, & 

Johansson, 2008). However, other studies point 

to contrary directions finding burnout a possible 

consequence of depression (Armon, Shirom, & 

Melamed, 2012; Campbell, Prochazka, 

Yamashita, & Gopal, 2010). In addition, 

bidirectional links were found indicating an 

interaction between both syndromes (Ahola & 

Hakanen, 2007; Toker & Biron, 2012). On the 

matter of elite sports, the literature is even less 

on this issue. However, evidence on the temporal 

relation of burnout and depression would bare 

useful knowledge on plausible developmental 

theories. Furthermore, it would give hints for 

applied practice by pointing out underlying 

mechanism for both syndromes on which 

prevention might be based on.  

In elite sports, we find only one study which 

clearly addresses burnout and depression jointly 

among this population. The cross-sectional study 

of De Francisco, Arce, Vílchez, and Vales 

(2016) found connections between burnout, 

depression and perceived stress among athletes 

in Spain. Here again the possible link between 

burnout and depression via stress is highlighted. 

On a conceptual level, the authors regarded 

depression rather an outcome of burnout. 

However, as the above mentioned results in the 

general population highlight possibilities for 

both directions, clear direction cannot be 

assumed at this stage and a link in both directions 

should be explored. As already pointed out, 

longitudinal evidence is needed in order to 

approach temporal assumptions between 

burnout and depression.  

Consequently, the present study addresses the 

questions: (1) Are depression and burnout 

related in athletes? (2) How are depression and 

burnout related in comparison with other 

stressors? (3) In which direction is the temporal 

relation between burnout and depression? In 

order to approach these questions, we assessed a 

junior elite athletes sample both cross-

sectionally and longitudinally. For the cross-

sectional analysis, we assessed burnout and 

depression along with stress measurements such 

as chronic stress and the current state of 

recovery. We expected burnout to be correlated 

with depression (hypothesis 1). We further 

hypothesized that both syndromes were linked to 

stress (hypothesis 2). For the longitudinal 

assessment, we explored the temporal and causal 

relation between burnout and depression solely 

in a cross-lagged panel design, and hypothesized 

that higher levels of either burnout or depression 

led to higher levels of the other respectively 

(hypothesis 3). 

Method 

Participants 

Participating junior elite athletes were recruited 

from a scientific project in order to investigate 

and help prevent depression and burnout in 

young elite athletes. The project’s goal was to 

enhance knowledge on burnout and depression. 

Gathered information should be transferred into 

recommendations for prevention. Initial contact 

details were provided by officials in the 

participating sport associations or sport clubs. 

Participating athletes were contacted via email 

and additionally informed in an initial 

information meeting. Therefore, only junior 

athletes with high competition level (at least 

regional selection squad or members in 

professional junior development facilities) were 

included in the study. Participants came from 

different sport disciplines: Mountain biking, 

badminton, gymnastics, swimming, speed 

skating, short track, soccer and hockey. For the 

cross-sectional analysis, (N = 194) German 

junior elite athletes (Mage = 15.08; SD = 1.95) 

provided data on questionnaires on depression, 

burnout, chronic stress, and recovery. For the 

causal analysis in the 3-wave cross-lagged panel, 

n = 92 German junior elite athletes 

(Mage = 14.82; SD = 2.26) provided data on the 

measurements for depression and burnout.  

Measures 

Depression.  Depressive symptoms in junior 

athletes were assessed with the widely used 

German version of the Center for Epidemiologic 

Studies Depression Scale (CES-D) from the 

National Institute of Mental Health (Hautzinger, 

Bailer, Hofmeister, & Keller, 2011; Radloff, 
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1977). The CES-D is a short self-report scale 

designed to measure depressive 

symptomatology in the general population. It has 

also repeatedly been used to assess depressive 

symptoms among elite athletes (e.g. S. 

Armstrong & Oomen-Early, 2009; Junge & 

Feddermann-Demont, 2016; Yang et al., 2007). 

The 20 items are assessed on a scale ranging 

from 0 to 3. The scale is reliable and 

standardized for the age range 11 – 90 years. The 

scale has been found to have high internal 

consistency (α = .89), which was in the present 

sample α = .85. 

Burnout. Symptoms of Burnout in athletes were 

assessed using the Athlete Burnout 

Questionnaire (ABQ; Raedeke & Smith, 2001) 

in its German version (Ziemainz, Abu-Omar, 

Raedeke, & Krause, 2004). The ABQ is a self-

report scale designed to assess the three core 

dimensions in athlete burnout: physical and 

emotional exhaustion, sport devaluation, and 

reduced sense of accomplishment. The 

questionnaire consists of 15 items on a scale 

ranging from 0 to 3. The scale had previously be 

shown to be valid and reliable (Ziemainz et al., 

2004) and also had acceptable internal 

consistency with Cronbach’s α = .86 in the 

present sample. 

Chronic stress. The Screening of the Trier 

Inventory of Chronic Stress (TICS;Schulz, 

Schlotz, & Becker, 2004) was used for assessing 

chronic stress in the last 3 months. The 12-item 

scale is a short self-description screening with 

items covering frequencies of experiences and 

feelings during the last three months. Answers 

are coded on a 5-point Likert scale ranging from 

0 (never) to 4 (very often). The scale has been 

found to be valid and reliable (Schulz et al., 

2004) in the general population. In German 

junior athletes, the scale was validated and 

normed and had a reliability of Cronbach’s 

α = .87 (Sallen & Hoffmann, 2012). Internal 

consistency in the present study was good with 

α = .90. 

Recovery. Current state of recovery was 

assessed using a short self-description protocol 

adopted from the RESTQ-Sport (Kellmann & 

Kallus, 2001). The RESTQ-Sport is often used 

for assessment and monitoring of stress and 

recovery states among athletes (for review see 

Kellmann, 2010) and provides good 

psychometric properties (Kellmann & Kallus, 

2001). The protocol uses the most important 

items in covering key aspects of the RESTQ-

Sport (Kellmann, 2000). The questionnaire 

covers the last week and therefore provides a 

measure of current individual state of recovery. 

The internal consistency of the used scale was 

acceptable with Cronbach’s α = .79. 

 

Procedure 

After review and approval of the protocol, 

participating athletes and their parents provided 

written informed consent. Data was assessed 

anonymously and pre-season in all sport 

disciplines with an online questionnaire battery. 

In case of interest or for further information on 

personal data, participants could use an 

individual code to access their individual data. 

Longitudinal data was assessed at specific, 

predetermined times in the sport schedule. Times 

of assessment were: T1 preparation phase, T2 

competition phase and T3 recovery phase. 

Therefore, dates were adjusted to the seasonal 

schedule to each sport discipline resulting in 

time intervals specific to each sport.  

Statistical analysis 

For the cross-sectional sample, we performed 

correlational analysis between the constructs 

(burnout and depression). We also performed 

multiple linear regression (MLR) for the 

question regarding the stress connection of both 

constructs (H2). MLR was performed with 

forced entry of all assessed constructs (burnout, 

depression, chronic stress and recovery) and 

standardized estimates (b*) were calculated, 

providing an opportunity to compare the 

different predictors. 

In the three-wave cross-lagged panel, structural 

equation modeling (SEM) was used to compare 

plausible models and identify possible cross-

paths between both constructs over time. Using 

this cross-lagged panel model (CLPM), various 

models with only differences regarding their 

cross-lagged paths were modeled and compared. 

For appropriate evaluation of the model fit, we 

used the following fit indices to minimize impact 

of sample size: Comparative fit index (CFI) and 

Tucker-Lewis Index (TLI). In addition, we used 

the standardized root mean square (SRMR), the 

mean square error of approximation (RMSEA), 

Akaike’s information criterion (AIC) and the 

Bayesian information criterion (BIC) to further 

evaluate model fit. Lower levels of AIC and BIC 

indicate better model fit. Regarding the other fit 

indices, we use the following cut-off values 

indicating acceptable fit: CFI < .90; TLI > .90; 

SRMR < .10; whereas the following indices 

indicated good model fit: CFI > .95; TLI > .95; 

SRMR < .08 (Marsh, 2004). 

Comparison of appropriate models was 

performed by using Satorra-Bentler chi-square 

difference tests (Satorra & Bentler, 2001). As 

Usami, Hayes, and McArdle (2015) point out, 

correct selection rates tend to be higher when 

using model fit indexes like the CFI or the 

RMSEA (mean square error of approximation) 

than when using a likelihood ratio test or any of 

several information criteria (i.e., Akaike’s 

information criterion, Bayesian information 
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criterion, consistent AIC, and sample-size-

adjusted BIC). Therefore, CFI and RMSEA were 

treated with certain priority in model selection.  

Results 

Cross-sectional analysis 

Mean sum scores (with standard deviations in 

parentheses) in the present sample were 10.30 

(7.14) for depression, 16.64 (8.06) for burnout, 

15.93 (8.26) for chronic stress and 26.68 (6.77) 

for recovery. Correlation between athlete 

burnout and depression was moderate (r = .59; 

p < .001). Further correlations between the 

constructs (table 2) showed moderate to strong 

correlations between all measured constructs. 

Therefore, multiple linear regression provided 

further insights. Regarding the analysis with 

depression as the dependent variable, recovery 

(b* = -.28; p <.001) and chronic stress (b* = .46; 

p <.001) appeared as valuable predictors. 

Notably, burnout was not a significant predictor 

(b* = .09; p = .223) in the model with all 

predictors. The overall model was significant 

with F(3, 190) = 75.39; p < .001 with a adjusted 

R² = .54. 

Table 2. Pearson correlation between 

depression, burnout, and state of recovery. 

 Burnout 
Chronic 

Stress 
Recovery 

Depression .59** .69** -.61** 

Burnout - .72** -.58** 

Chronic 

stress 
- - -.59** 

Note. **p < .001 

The model for burnout as the dependent variable 

had comparable results with F(9, 190) = 81.02; 

p < .001 with an adjusted R² = .55. Here, chronic 

stress in particular significantly predicted athlete 

burnout (b* = .54; p <.001). Furthermore, 

recovery (b* = -.21; p <.001) showed significant 

value as a predictor. Depression was again a non-

significant predictor for burnout (b* = .05; 

p = .451). 

Table 3. Multiple linear regression results for 

depression 

 b* SD t p 

Burnout .09 .05 1.22 .223 

Recovery -.28 .06 -4.52 <.001 

Chronic 

stress 

.46 .07 6.23 <.001 

 

 

Table 4. Multiple linear regression results for 

burnout 

 b* SD t p 

Depression .09 .07 1.22 .223 

Recovery -.21 .06 -3.37 <.001 

Chronic 

stress 

.54 .07 7.75 <.001 

 

Cross-lagged panel analysis  

Before employing CLPM, data was screened for 

multivariate outliers. Ten participants showed a 

Mahalanobis distance larger than the critical 

value of χ²(6)= 12.59, p < .05. As Mardia’s 

multivariate skewness statistic was critical with 

6.18 (p < .05), robust maximum likelihood 

estimation was used. For analysis of the cross-

lagged panel data, CLPM was employed and 

models with different cross-lagged paths were 

compared. This approach is commonly used, 

even in comparably small sample sizes (e.g. N = 

85; Zacher & de Lange, 2011). To enhance 

statistical power, path coefficients between 

second and third wave were constrained to equal 

their counterpart between first and second wave. 

Thus, the third wave had to replicate the 

previously modeled pattern. 

As a baseline, model 1 (stability) included only 

stability paths for burnout and depression. In this 

model no cross-path was included and the 

stability paths from T1 over T2 to T3 were 

constrained to be equal within both constructs 

but allowed to vary between the constructs. 

Model 2 (burnout → depression) additionally 

included the cross-paths from burnout to 

depression (burnout T1 → depression T2; 

burnout T2 → depression T3). Model 3 

(depression → burnout) included the equivalent 

cross-paths from depression to burnout 

(depression T1 → burnout T2; depression T2 → 

burnout T3). In both models (model 2 & 3), the 

additional cross-paths were constrained to be 

equal to explore the possible general 

mechanisms and increase statistical power by the 

third wave of follow-up. Model 4 (vice versa 

constrained) included both cross-paths from 

model 2 and model 3. Here, all of these 4 cross-

paths were constrained to be equal. In model 5 

(vice versa) only cross-paths with the same 

direction (burnout →depression vs. depression 

→burnout) were constrained to be equal. In 

contrast to model 4, model 5 allowed paths 

coefficients from burnout to depression and path 

coefficients from depression to burnout to differ 

in their value. 
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Table 5. Structural equation modeling results including model fit indices and model comparison 

 

Note: *<.05; **<.01; ***<.00 

Results for the structural equation modeling 

(table 5) show acceptable fit indices for the 

stability model (CFI = .93), however other 

indices did not reach classical benchmarks of 

significance (RMSEA = .14; SRMS = .14; 

TLI = .89). The inclusion of the cross-paths from 

burnout to depression (model 2) improved all 

indices of model fit. The same could be observed 

by including the cross-paths from depression to 

burnout (model 3). Comparison of both models 

with the stability model (model 1) showed a 

significant chi-square value (χ²(1) = 9.98; p < .01 

for model 2 and χ²(1) = 14.45; p < .001 for model 

3). The inclusion of both cross-paths (models 4 

& 5) also improved all fit indices in comparison 

to model 1 and led to a significant chi-square 

test. Both models (model 4 & 5) demonstrate 

adequate important indices of fit (CFI = 1.00 and 

RMSEA = .00) and only slightly differ for some 

fit indices. Model 4 has, due to its constrains, the 

most degrees of freedom, and the comparison 

with model 5 (χ²(1) = 0.42; p = .519) had no 

additional significant improvement. Therefore, 

model 4 offers the most promising fit. And 

notably, model 4 seems favorable over model 2 

(χ²(1) = 8.82; p < .01) and model 3 (χ²(1) = 6.98; 

p < .01), thus highlighting the importance of both 

cross paths. 

Figure 1 offers an overview over model 4 and its 

path coefficients. Autoregressive paths are 

moderate for depression (b = .51, p < .001) and 

burnout (b = .63, p < .001). Due to its constraints, 

all cross-paths have the same value (b = .18, 

p < .001), which is relatively small. However, 

cross-paths demonstrate a significant value to the 

overall fit and should be included due to the 

previous model-selection.  

 

Figure 1. Model 4 (vice versa constrained). All path coefficients are standardized. T1 = Time 1, 

preparation phase; T2 = Time 2 competition phase; T3 = Time 3, recovery phase. 

  

Discussion 

The present study empirically assessed the 

relationships between burnout and depression 

among junior elite athletes, and therefore 

contributes to a currently evolving field of 

research. Cross-sectional analysis provided 

support for the first assumption, namely that 

burnout and depression are related among 

athletes. This could be expected as research in 

the general population is more concerned with 

the question how both constructs are 

differentiated than with finding similarities 

(Bianchi et al., 2015).  

Further analysis showed that burnout and 

depression were both associated with stress-

based aspects of sports (chronic stress and 

current state of recovery). However, burnout as 

well as depression, was mostly explained by 

stress (chronic and current lack of recovery) 

rather than the counterpart (burnout for 

depression and vice versa), which did not 

improve the linear regression model. Therefore, 

stress might be important for explaining the 

found association between burnout and 

depression. Without this connection through 

stress, burnout and depression might represent 

Model χ² df CFI RMSEA TLI SRMR AIC BIC Comparison Δ χ ² Δdf

1) Stability only 24.94** 10 .93 .14 .89 .14 1143.20 1183.91

2) Burnout → Depression 42991 9 .98 .08 .97 .06 1131.90 1175.00 1) vs. 2) 9.98** 1

3) Depression → Burnout 15.14 9 .97 .09 .95 .09 1135.16 1178.26 1) vs. 3) 14.45*** 1

4) Vice versa constrained 29037 9 1.00 .00 42736 .05 1126.65 1169.75 1) vs. 4) 21.45*** 2

5) Vice versa 13697 8 1.00 .00 42736 .05 1128.18 1173.68 1) vs. 4) 19.20*** 2

5) vs. 2) 8.82** 1

5) vs. 3) 6.98** 1

5) vs. 4) 0.42 1
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different psychological constructs with little 

relation.  

This finding also supports stress-based theories 

for burnout (Gustafsson et al., 2011; Smith, 

1986) and depression (Alloy et al., 2006; Lee et 

al., 2010). It shows that both constructs seem to 

be highly stress-related, especially in a young 

sample with presumably high stress. In line with 

studies on burnout or depression in athletes 

(Cresswell, 2009; De Francisco et al., 2016; 

Nixdorf et al., 2013), the present finding deepens 

the stress-based assumption for both constructs. 

Research on stressors demonstrate various 

sources of stress for elite athletes based on the 

demands they have to deal with (Fletcher & 

Hanton, 2003; Fletcher, Hanton, Mellalieu, & 

Neil, 2012; Tabei, Fletcher, & Goodger, 2012). 

Therefore, the connection between stress and 

mental health problems, like burnout or 

depression, might be even more apparent in the 

present sample. At the same time, we highlight 

the need to be sensitive in regards to athletes’ 

amount of stress and their abilities to cope with 

this stress.  

Longitudinal results from the CLPM provide 

support for a bidirectional association between 

burnout and depression. Therefore, burnout and 

depression can cause each other to some degree 

and no particular direction can specifically be 

supported by the present study. This pattern was 

also found in previous studies in the general 

population (e.g. Ahola & Hakanen, 2007; Toker 

& Biron, 2012). Therefore, neither burnout nor 

depression can be expected as a clear 

predecessor of the other construct. Moreover, 

depression and burnout both appear to be 

relatively stable over time with certain 

influences from one to another. As already stated 

by Toker and Biron (2012) this bidirectional link 

between burnout and depression would be in 

accordance with theories pointing to possible 

loss spirals, such as assumptions from 

conservation of resources theory (COR; Hobfoll, 

2001, 2011) where loss of resources in one 

domain may further exacerbate the depletion of 

resources in other domains. The present findings 

point to such a process of reciprocal 

exacerbation of symptoms comparable to a loss 

spiral rather than a directional process with a 

possible final state. Consequently, the mere 

focus on one construct (such as athlete burnout 

in current research) would bear the risk of 

overlooking important mechanisms at an earlier 

state. Assumptions on a process of burnout with 

developing depressive symptoms at a later stage 

(e.g. Gustaffson et al., 2007) imply a direction 

from burnout symptoms to depression. Thus, 

focusing on burnout in order to explore 

predictors and mechanism seems plausible. But, 

since the present data also shows the inverse 

link, from depression to burnout, this assumption 

would be too narrow and important mechanisms 

would be overlooked.  Therefore, research in and 

prevention of syndromes such as burnout and 

depression should address both constructs. In 

addition, other constructs might play an 

important role in the relation between burnout 

and depression. The present study focused on its 

link in a stress-based concept. However, other 

links, such as motivational or environmental 

factors might contribute to the understanding of 

burnout, depression and its relation.  

In order to gain further evidence, research might 

consider adapting and validating knowledge 

from each field of research to the other. For 

example, there is some effort in research on the 

relation between injuries and depression (e.g. 

Appaneal, Levine, Perna, & Roh, 2009; Junge & 

Feddermann-Demont, 2016; Mainwaring et al., 

2010), whereas motivation is mainly assessed in 

regards to burnout (e.g. Cresswell & Eklund, 

2005; Lemyre, Roberts, & Stray-Gundersen, 

2007; Madigan, Stoeber, & Passfield, 2016). 

Thus, evaluating motivational assumptions in 

regards to depression and testing relations 

between injuries and burnout seems plausible. In 

general, the adaption and transfer of findings 

could possibly improve knowledge for 

preventing burnout and depression. 

Furthermore, results on such transferal studies 

might deliver possibilities for comparison of 

important factors for each syndrome and thus 

help unravel the relation between them. 

Limitations 

The present study highlights some important 

aspects of the relation between depression and 

burnout in junior elite athletes. However, the 

analysis of the CLPM is mainly concerned with 

their temporal or causal relation. By doing so, we 

assume both constructs are different and results 

for the CLPM are not able to distinguish the 

constructs (Bianchi et al., 2015). There are 

further constraints to the present study such as 

the relatively small sample size in the CLPM. 

Therefore, generalization of the present findings 

should be made with caution. The present sample 

of junior athletes might not be representative for 

the population of elite athletes in general. 

Furthermore, although assessing clinically 

relevant constructs, the present findings are 

concerned with their relation and possible 

mechanisms rather than the clinical relevance of 

depression or burnout in the present sample.  

Conclusion 

Research on burnout and depression increased 

over the past decades and both constructs have 

been pointed out as important aspects for 

athlete’s well-being. However, the relation 

between depression and burnout is largely 

uncertain, especially among athletes. Therefore, 

the present study contributes to this gap of 

knowledge by specifically addressing this issue 
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among junior elite athletes. The study points out 

that depression and burnout in athletes are 

connected and have a clear relation to stress. 

However, it is also apparent that the focus on 

either burnout or depression fails to explain the 

picture fully. As long as the relation and 

mechanisms are not addressed in more detail, 

processes and comorbidities should not be 

neglected in research. This would not just help 

enlighten the relation between depression and 

burnout in research, but also help understand the 

syndromes and therefore provide knowledge to 

enhance prevention in the applied field. For 

practitioner a founded knowledge on both 

syndromes is needed on which predicting factors 

are important for the syndromes. Also in terms 

of screening for athletes at risk it is important to 

know about the relation and interplay between 

both syndromes.   

At the same time, there is a need for research to 

agree on a definition and conceptualization of 

burnout. Only with a clear definition, there is a 

chance to distinguish and relate both constructs 

with more certainty in the future. The present 

findings illustrate that there might not be a clear 

starting point and the development of 

psychological syndromes might appear with 

different symptoms in a non-linear manner. 

Therefore, prevention of these psychological 

problems has to be of major concern in both 

constructs. Moreover, the integration of more 

than just one syndrome in prevention programs 

might be necessary and the focus on just one 

syndrome may increase the risk of potentially 

overlooking important aspects. 

References 

Ahola, K., & Hakanen, J. (2007). Job strain, 

burnout, and depressive symptoms: A 

prospective study among dentists. Journal of 

Affective Disorders, 104(1-3), 103-110. 

doi:10.1016/j.jad.2007.03.004 

Alloy, L. B., Abramson, L. Y., Whitehouse, W. 

G., Hogan, M. E., Panzarella, C., & Rose, D. 

T. (2006). Prospective incidence of first 

onsets and recurrences of depression in 

individuals at high and low cognitive risk for 

depression. Journal of Abnormal 

Psychology, 115(1), 145-156. 

doi:10.1037/0021-843X.115.1.145 

American Psychiatric Association. (2013). 

Diagnostic and statistical manual of mental 

disorders (5th ed.). Washington, DC: APA. 

Appaneal, R. N., Levine, B. R., Perna, F. M., & 

Roh, J. L. (2009). Measuring postinjury 

depression among male and female 

competitive athletes. Journal of Sport & 

Exercise Psychology, 31(1), 60-76.  

Armon, G., Melamed, S., Toker, S., Berliner, S., 

& Shapira, I. (2014). Joint effect of chronic 

medical illness and burnout on depressive 

symptoms among employed adults. Health 

Psychology, 33(3), 264-272. 

doi:10.1037/a0033712 

Armon, G., Shirom, A., & Melamed, S. (2012). 

The big five personality factors as predictors 

of changes across time in burnout and its 

facets. Journal of Personality, 80(2), 403-

427.  

Armstrong, L. E., & Van Heest, J. L. (2002). The 

unknown mechanism of the overtraining 

syndrome: clues from depression and 

psychoneuroimmunology. Sports Medicine, 

32(3), 185-209.  

Armstrong, S., & Oomen-Early, J. (2009). Social 

connectedness, self-esteem, and depression 

symptomatology among collegiate athletes 

versus nonathletes. Journal of American 

College Health, 57(5), 521-526. 

doi:10.3200/JACH.57.5.521-526 

Bakker, A. B., Schaufeli, W. B., Demerouti, E., 

Janssen, P. P. M., Van der Hulst, R., & 

Brouwer, J. (2000). Using equity theory to 

examine the difference between burnout and 

depression. Anxiety Stress and Coping, 

13(3), 247-268. 

doi:10.1080/10615800008549265 

Bianchi, R., Schonfeld, I. S., & Laurent, E. 

(2015). Burnout-depression overlap: A 

review. Clinical Psychology Review, 36, 28-

41. doi:10.1016/j.cpr.2015.01.004 

Caccese, T. M., & Mayerberg, C. K. (1984). 

Gender differences in perceived burnout of 

college coaches. Journal of Sport 

Psychology, 6(3), 279-288.  

Campbell, J., Prochazka, A. V., Yamashita, T., 

& Gopal, R. (2010). Predictors of persistent 

burnout in internal medicine residents: A 

prospective cohort study. Academic 

Medicine, 85(10), 1630-1634. 

doi:10.1097/ACM.0b013e3181f0c4e7 

Coakley, J. (1992). Burnout among Adolescent 

Athletes - a Personal Failure or Social-

Problem. Sociology of Sport Journal, 9(3), 

271-285.  

Cresswell, S. L. (2009). Possible early signs of 

athlete burnout: A prospective study. Journal 

of Science and Medicine in Sport, 12(3), 393-

398. doi:10.1016/j.jsams.2008.01.009 

Cresswell, S. L., & Eklund, R. C. (2005). 

Changes in athlete burnout and motivation 

over a 12-week league tournament. Medicine 

and Science in Sports and Exercise, 37(11), 

1957-1966. 

doi:10.1249/01.mss.0000176304.14675.32 

Cresswell, S. L., & Eklund, R. C. (2006). The 

convergent and discriminant validity of 

burnout measures in sport: A multi-

trait/multi-method analysis. Journal of 

Sports Sciences, 24(2), 209-220. 

doi:10.1080/02640410500131431 

Dale, J., & Weinberg, R. (1990). Burnout in 

sport: A review and critique. Journal of 

Applied Sport Psychology, 2(1), 67-83. 

doi:10.1080/10413209008406421 



Frank et al.   Journal of Clinical Sport Psychology 

 

Depression and burnout in athletes 33 

De Francisco, C., Arce, C., Vílchez, M. d. P., & 

Vales, Á. (2016). Antecedents and 

consequences of burnout in athletes: 

Perceived stress and depression. 

International Journal of Clinical and Health 

Psychology, 16(3), 239-246. 

doi:10.1016/j.ijchp.2016.04.001 

Doherty, S., Hannigan, B., & Campbell, M. J. 

(2016). The experience of depression during 

the careers of elite male athletes. Frontiers in 

Psychology, 7, 1069. 

doi:10.3389/fpsyg.2016.01069 

Eklund, R. C., & DeFreese, J. (2015). Athlete 

burnout: What we know, what we could 

know, and how we can find out more. 

International Journal of Applied Sports 

Sciences, 27(2).  

Fender, L. K. (1989). Athlete burnout: Potential 

for research and intervention strategies. The 

Sport Psychologist, 3(1), 63-71.  

Fletcher, D., & Hanton, S. (2003). Sources of 

organizational stress in elite sports 

performers. Sport Psychologist, 17(2), 175-

195.  

Fletcher, D., Hanton, S., Mellalieu, S. D., & 

Neil, R. (2012). A conceptual framework of 

organizational stressors in sport performers. 

Scandinavian Journal of Medicine and 

Science in Sports, 22(4), 545-557. 

doi:10.1111/j.1600-0838.2010.01242.x 

Frank, R., Nixdorf, I., & Beckmann, J. (2013). 

Depressionen im Hochleistungssport: 

Prävalenzen und psychologische Einflüsse 

[Depression in elite athletes: Prevalence and 

psychological factors]. Deutsche Zeitschrift 

Fur Sportmedizin, 64(11), 320-326. 

doi:10.5960/dzsm.2013.088 

Goodger, K., Gorely, T., Lavallee, D., & 

Harwood, C. (2007). Burnout in sport: A 

systematic review. The Sport Psychologist, 

21, 127-151.  

Gouttebarge, V., Frings-Dresen, M. H., & 

Sluiter, J. K. (2015). Mental and 

psychosocial health among current and 

former professional footballers. 

Occupational Medicine (Oxford, England), 

65(3), 190-196. doi:10.1093/occmed/kqu202 

Gulliver, A., Griffiths, K. M., Mackinnon, A., 

Batterham, P. J., & Stanimirovic, R. (2015). 

The mental health of Australian elite athletes. 

Journal of Science and Medicine in Sport, 

18(3), 255-261. 

doi:10.1016/j.jsams.2014.04.006 

Gustafsson, H., Hassmen, P., Kenttä, G., & 

Johansson, M. (2008). A qualitative analysis 

of burnout in elite Swedish athletes. 

Psychology of Sport and Exercise, 9(6), 800-

816. 

Gustafsson, H., Kenttä, G., & Hassmen, P. 

(2011). Athlete burnout: an integrated model 

and future research directions. International 

Review of Sport and Exercise Psychology, 

4(1), 3-24. 

doi:10.1080/1750984x.2010.541927 

Gustafsson, H., Kenttä, G., Hassmen, P., 

Lundqvist, C., & Durand-Bush, N. (2007). 

The process of burnout: A multiple case 

study of three elite endurance athletes. 

International Journal of Sport Psychology, 

38(4), 388-416. 

Haffel, G. J., Abramson, L. Y., Voelz, Z. R., 

Metalsky, G. I., Halberstadt, L., Dykman, B. 

M., . . . Alloy, L. B. (2005). Negative 

cognitive styles, dysfunctional attitudes, and 

the remitted depression paradigm: a search 

for the elusive cognitive vulnerability to 

depression factor among remitted 

depressives. Emotion, 5(3), 343-348. 

doi:10.1037/1528-3542.5.3.343 

Hakanen, J. J., & Schaufeli, W. B. (2012). Do 

burnout and work engagement predict 

depressive symptoms and life satisfaction? A 

three-wave seven-year prospective study. 

Journal of Affective Disorders, 141(2-3), 

415-424. doi:10.1016/j.jad.2012.02.043 

Hallsten, L. (1993). Burning out - a Framework. 

Professional Burnout: Recent Developments 

in Theory and Research, 95-113.  

Hammond, T., Gialloreto, C., Kubas, H., & 

Davis, H. (2013). The prevalence of failure-

based depression among elite athletes. 

Clinical Journal of Sport Medicine, 23(4), 

273-277. 

doi:10.1097/JSM.0b013e318287b870 

Hautzinger, M., Bailer, M., Hofmeister, D., & 

Keller, F. (2011). Allgemeine 

Depressionsskala (ADS) [German Version of 

the CES-D Scale] (2nd ed.). Göttingen: 

Hogrefe. 

Hobfoll, S. E. (2001). The influence of culture, 

community, and the nested‐self in the stress 

process: advancing conservation of resources 

theory. Applied Psychology, 50(3), 337-421.  

Hobfoll, S. E. (2011). Conservation of resources 

theory: Its implication for stress, health, and 

resilience. The Oxford handbook of stress, 

health, and coping, 127-147.  

Hyde, J. S., Mezulis, A. H., & Abramson, L. Y. 

(2008). The ABCs of depression: integrating 

affective, biological, and cognitive models to 

explain the emergence of the gender 

difference in depression. Psychological 

Review, 115(2), 291-313. doi:10.1037/0033-

295X.115.2.291 

Insel, T. R., & Charney, D. S. (2003). Research 

on major depression: strategies and priorities. 

JAMA, 289(23), 3167-3168.  

Junge, A., & Feddermann-Demont, N. (2016). 

Prevalence of depression and anxiety in top-

level male and female football players. BMJ 

Open Sport & Exercise Medicine, 2(1), 

e000087. doi:10.1136/bmjsem-2015-000087 

Kellmann, M. (2000). Psychologische Methoden 

der Erholungs-Beanspruchungs-

Diagnostik.[Psychological methods for stress 



Frank et al.   Journal of Clinical Sport Psychology 

 

Depression and burnout in athletes 34 

and recovery diagnostics.] Deutsche 

Zeitschrift Fur Sportmedizin, 51(7), 253-258.  

Kellmann, M. (2010). Preventing overtraining in 

athletes in high-intensity sports and 

stress/recovery monitoring. Scandinavian 

Journal of Medicine and Science in Sports, 

20 Suppl 2, 95-102. doi:10.1111/j.1600-

0838.2010.01192.x 

Kellmann, M., & Kallus, K. W. (2001). 

Recovery-stress questionnaire for athletes: 

User manual (Vol. 1): Human Kinetics. 

Kerr, Z. Y., Marshall, S. W., Harding, H. P., Jr., 

& Guskiewicz, K. M. (2012). Nine-year risk 

of depression diagnosis increases with 

increasing self-reported concussions in 

retired professional football players. 

American Journal of Sports Medicine, 

40(10), 2206-2212. 

doi:10.1177/0363546512456193 

Lee, S., Jeong, J., Kwak, Y., & Park, S. K. 

(2010). Depression research: Where are we 

now? Mol Brain, 3, 8. doi:10.1186/1756-

6606-3-8 

Leiter, M. P. (1993). Burnout as a 

Developmental Process - Consideration of 

Models. Professional Burnout : Recent 

Developments in Theory and Research, 237-

250.  

Lemyre, P.-N., Roberts, G. C., & Stray-

Gundersen, J. (2007). Motivation, 

overtraining, and burnout: Can self-

determined motivation predict overtraining 

and burnout in elite athletes? European 

Journal of Sport Science, 7(2), 115-126. 

doi:10.1080/17461390701302607 

Madigan, D. J., Stoeber, J., & Passfield, L. 

(2016). Motivation mediates the 

perfectionism-burnout relationship: A three-

wave longitudinal study with junior athletes. 

Journal of Sport & Exercise Psychology, 1-

39. doi:10.1123/jsep.2015-0238 

Mainwaring, L. M., Hutchison, M., Bisschop, S. 

M., Comper, P., & Richards, D. W. (2010). 

Emotional response to sport concussion 

compared to ACL injury. Brain Injury, 24(4), 

589-597. doi:10.3109/02699051003610508 

Marsh, H. W. (2004). In search of golden rules: 

Comment on hypothesis-testing approaches 

to setting cutoff values for fit indexes and 

dangers in overgeneralizing Hu and Bentler's 

(1999) findings. Structural Equation 

Modeling-a Multidisciplinary Journal, 

11(3), 320-341. doi:DOI 

10.1207/s15328007sem1103_2 

Maslach, C., Schaufeli, W. B., & Leiter, M. P. 

(2001). Job burnout. Annual Review of 

Psychology, 52(1), 397-422.  

Nixdorf, I., Frank, R., & Beckmann, J. (2015). 

An explorative study on major stressors and 

its connection to depression and chronic 

stress among German elite athletes. 

Advances in Physical Education, 05(04), 

255-262. doi:10.4236/ape.2015.54030 

Nixdorf, I., Frank, R., & Beckmann, J. (2016). 

Comparison of athletes' proneness to 

depressive symptoms in individual and team 

sports: Research on psychological mediators 

in junior elite athletes. Frontiers in 

Psychology, 7, 893. 

doi:10.3389/fpsyg.2016.00893 

Nixdorf, I., Frank, R., Hautzinger, M., & 

Beckmann, J. (2013). Prevalence of 

depressive symptoms and correlating 

variables among German elite athletes. 

Journal of Clinical Sport Psychology, 7, 313-

326.  

Puffer, J. C., & McShane, J. M. (1992). 

Depression and chronic fatigue in athletes. 

Clinics in Sports Medicine, 11(2), 327-338.  

Radloff, L. S. (1977). The CES-D scale: A self-

report depression scale for research in the 

general population. Applied Psychological 

Measurement, 1(3), 385-401. 

doi:10.1177/014662167700100306 

Raedeke, T. D., & Smith, A. L. (2001). 

Development and preliminary validation of 

an athlete burnout measure. Journal of Sport 

& Exercise Psychology, 23(4), 281-306.  

Sallen, J., & Hoffmann, K. (2012). Spezifische 

Normierung des Trierer Inventars zum 

chronischen Stress (TICS) zur 

diagnostischen Anwendung im Spitzensport. 

[Specific standardization for the Trierer 

Inventory for chronic stress (TICS)] 

Zeitschrift für Sportpsychologie, 19(3), 95-

109. doi:10.1026/1612-5010/a000074 

Satorra, A., & Bentler, P. M. (2001). A scaled 

difference chi-square test statistic for 

moment structure analysis. Psychometrika, 

66(4), 507-514. doi:Doi 

10.1007/Bf02296192 

Schaal, K., Tafflet, M., Nassif, H., Thibault, V., 

Pichard, C., Alcotte, M., . . . Toussaint, J. F. 

(2011). Psychological balance in high level 

athletes: gender-based differences and sport-

specific patterns. PloS One, 6(5), e19007. 

doi:10.1371/journal.pone.0019007 

Schulz, P., Schlotz, W., & Becker, P. (2004). 

Trierer Inventar zum chronischen Stress. 

Göttingen: Hogrefe. 

Smith, R. E. (1986). Toward a Cognitive-

Affective Model of Athletic Burnout. 

Journal of Sport Psychology, 8(1), 36-50.  

Storch, E. A., Storch, J. B., Killiany, E. M., & 

Roberti, J. W. (2005). Self-reported 

psychopathology in athletes: A comparison 

of intercollegiate student-athletes and non-

athletes. Journal of sport behavior, 28(1).  

Tabei, Y., Fletcher, D., & Goodger, K. (2012). 

The relationship between organizational 

stressors and athlete burnout in soccer 

players. Journal of Clinical Sport 

Psychology, 6(2), 146.  

Toker, S., & Biron, M. (2012). Job burnout and 

depression: Unraveling their temporal 

relationship and considering the role of 



Frank et al.   Journal of Clinical Sport Psychology 

 

Depression and burnout in athletes 35 

physical activity. Journal of Applied 

Psychology, 97(3), 699-710. 

doi:10.1037/a0026914 

Usami, S., Hayes, T., & McArdle, J. J. (2015). 

Inferring longitudinal relationships between 

variables: Model selection between the latent 

change score and autoregressive cross-

lagged factor models. Structural Equation 

Modeling: A Multidisciplinary Journal, 

23(3), 331-342. 

doi:10.1080/10705511.2015.1066680 

Van Dierendonck, D., Schaufeli, W. B., & 

Buunk, B. P. (2001). Toward a process model 

of burnout: Results from a secondary 

analysis. European Journal of Work and 

Organizational Psychology, 10(1), 41-52. 

Wolanin, A., Gross, M., & Hong, E. (2015). 

Depression in athletes: Prevalence and risk 

factors. Current Sports Medicine Reports, 

14(1), 56-60. 

doi:10.1249/JSR.0000000000000123 

Wolanin, A., Hong, E., Marks, D., Panchoo, K., 

& Gross, M. (2016). Prevalence of clinically 

elevated depressive symptoms in college 

athletes and differences by gender and sport. 

British Journal of Sports Medicine, 50(3), 

167-171. doi:10.1136/bjsports-2015-095756 

Yang, J., Peek-Asa, C., Corlette, J. D., Cheng, 

G., Foster, D. T., & Albright, J. (2007). 

Prevalence of and risk factors associated with 

symptoms of depression in competitive 

collegiate student athletes. Clinical Journal 

of Sport Medicine, 17(6), 481-487. 

doi:10.1097/JSM.0b013e31815aed6b 

Zacher, H., & de Lange, A. H. (2011). Relations 

between chronic regulatory focus and future 

time perspective: Results of a cross-lagged 

structural equation model. Personality and 

Individual Differences, 50(8), 1255-1260. 

doi:10.1016/j.paid.2011.02.020 

Ziemainz, H., Abu-Omar, K., Raedeke, T., & 

Krause, K. (2004). Burnout im Sport. 

[Burnout in sports] Leistungssport, 34(6), 

12-17.  

  

 

 

 



 

 

Depression and burnout in athletes 36 

4 Discussion 

The present dissertation captures the field of depression and burnout in elite and junior 

elite athletes. The first study described the current state of knowledge on depressive 

syndromes, discussed prevalence rates and associated factors, and provided guidance for 

further research. The second study related depression to athlete burnout and specifically 

examined their conceptual relationships to stress as well as their temporal inter-relation. 

Both studies are discussed in the previous articles; thus I primarily address conclusions 

and assumptions beyond the aspects already discussed inside the publications. 

4.1 Depression in elite athletes 

As already mentioned, research on depression in athletes is growing, but still 

comparatively rare. The review article illustrated that prevalence of depression in athletes 

varies depending on the country, sample, measurement methods, and/or the status of the 

athletes (e.g. injured, retired). Recent results (e.g. Hammond et al., 2013; Nixdorf et al., 

2015) suggest that this heterogeneity is due to further variables such as the time of 

assessment (phase, periodization) or other demographic variables (e.g. age, wins and 

losses; present sport funding, Olympic season). Thus, a clear and precise description of 

the assessed sample is necessary in order to relate findings to each other. 

A precise evaluation of the prevalence rates seems difficult. Estimates might be made 

more accurate over time, given more empirical data and information on this issue. In this 

regard, it is important to consider as much information as possible to draw conclusions. 

Thus, the relationship to the equivalent general population and the used measurement 

should be of a minimum standard. Conservatively, the overall severity and prevalence of 

depression in athletes might be stated to be as at least as high as in the general population. 

This might be surprising considering the physically fitness level and the presumed level 

of functioning in elite athletes, as mentioned in the introduction to this dissertation. 

However, this surprise might also reflect the possible false assumptions of athletes, such 

as being tough, aggressive and getting things done all the time (Biskup & Pfister, 1999). 

Therefore, the importance of researching and promoting athletes’ mental health is not 

only illustrated by the high prevalence, but also by the conflict between these prevalence 

rates and the perceptions of sport spectators and athletes themselves (Doherty et al., 

2016; Stephan & Brewer, 2007).  
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Since the publication of study 1 further empirical studies on depression in elite athletes 

have been conducted and published. In order to provide a current overview, subsequent 

articles have been added to the summary in table 2. These newer studies further 

contribute to the already stated severity of depressive syndromes among elite athletes. 

Results from Australian elite athletes (Gulliver, Griffiths, Mackinnon, Batterham, & 

Stanimirovic, 2015) and from North American athletes (Wolanin et al., 2016) showed 

comparable rates: 26,5 and 26% of assessed athletes were at risk for depressive 

symptoms, using the CES-D and a low cut-off score of 16. Also underpinned is the 

importance of considering the athletes’ situation at the time of assessment. The found 

prevalence of 60 % by Hammond et al. (2013) before a championship tournament might 

certainly illustrate this importance.  

Also noteworthy is the commonly-used cross-sectional approach and the assessment of 

demographics along with mental health aspects (Gouttebarge, Frings-Dresen, & Sluiter, 

2015; Junge & Feddermann-Demont, 2016; Schaal et al., 2011; Wolanin et al., 2016). 

These data contribute to enhancing the picture of the current state of research on 

depression and clinical disorders in athletes. However, little information is gathered on 

developmental factors and therefore on chances for prevention of mental disorders. Thus, 

theoretically-assumed mechanisms and associations should be examined in future 

research (Frank, Nixdorf, & Beckmann, 2013). In this regards, demographic effects such 

as different scores across sport disciplines (Wolanin et al., 2016) or between tournaments 

(Hammond et al., 2013) can further be investigated to identify possible underlying 

mechanisms. Nixdorf et al. (2016) might offer a useful example in this regard by pointing 

out negative attribution after failure as a mediator for higher depression scores in 

individual sport disciplines. 
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Table 2 

Overview of studies on depression in elite athletes - updated 

Depression 

assessment 

Sample of 

athletes 
Design 

Prevalence, 

rounded 

Assessed 

factors related 

to depression 

Study 

interview by 

experts  

N = 2 067 cross-

sectional 

design for 

assessment of 

prevalence 

last 6 months: 

4% 

differences 

across sport 

disciplines and 

gender 

Schaal et al., 

2011 

Representative 

sample in France 

life-time: 

11% 

further clinical 

disorders 

sport disciplines 

unknown 
    

ADS N = 162 (99 

profess.; 35 

youth) 

cross 

sectional; 

correlational 

online study 

professionals: 

15% 

chronic stress, Nixdorf et 

al., 2013 

Cut-off = 23 German athletes youths: 20% coping, 
 

18 sport 

disciplines   
exhaustion & 

recovery 

CES-D N = 257 cross 

sectional; 

correlational 

study 

21% state und trait 

anxiety 

Yang et al., 

2007 

Cut-off = 16 College, USA (Cut-off = 23: 

6%) 

„freshman“ 

 
13 Sport-teams     

 
N = 66 cross-

sectional; 

comparison 

athletes vs. 

Non-athletes 

16% coping Proctor & 

Boan-

Lenzo, 2010 

 
College, USA 

 
Baseball player 

 
N = 104 

(Athletes) 

cross 

sectional; 

correlational 

study 

33.5%  self-worth, Armstrong 

& Oomen-

Early, 2009 
 

College, USA social 

connectedness, 

  sport disciplines 

unknown 

sleep 

PAI N = 105 

(athletes) 

cross-

sectional; 

comparison 

athletes vs. 

Non-athletes 

female 10% social anxiety, Storch et al., 

2005 

Cut-off = 32 College, USA male 4% problems with 

alcohol,  
soccer, volley-, 

basket- and 

football, tennis, 

swimming 

 
perceived social 

support 

    differences 

between gender 

single 

questions on 

"melancholy, 

depression, 

unhappiness" 

 

 

 

N = 723 cross-

sectional 

2-4% (several 

times a week) 

 - Thiel et al., 

2010 German athletes 

Handball, 

athletics 
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Depression 

assessment 

Sample of 

athletes 
Design 

Prevalence, 

rounded 

Assessed 

factors related 

to depression 

Study 

self-rating on 

categories 

„honestly 

yes“, 

„honestly no“, 

„no answer“ 

N = 1 154 cross-

sectional; 

online 

assessment, 

Randomized 

Response 

Technique 

9%  - Breuer & 

Hallmann, 

2013 
German athletes 

sport disciplines 

unknown 

positive 

testing on 

antidepressant

s 

N = 82 880 cross-

sectional and 

longitudinal 

1%  - Machnik et 

al., 2009 50 nations 

178 sport 

disciplines 

Semi-structured 

Interview 

+ 

BDI II 

N = 50 

Canada 

swimming 

Experimental 

design 

68% pre 

competition 

 

34% post 

competition 

Associations 

with level of 

performance 

Hammond 

et al., 2013* 

GHQ (General 

Health 

Questionnaire) 

n = 149 

(current) 

 

n = 104 

(former) 

 

International 

soccer players 

cross-

sectional 

 

retrospective 

Current: 

9% burnout 

26% anxiety/ 

depression 

 

Former: 

16% Burnout 

39% anxiety/ 

depression 

Associations 

with low 

social support 

and life events 

Gouttebarge 

et al., 2015* 

CES-D /ADS 

 

Cut-off = 16 

N = 224 

Australia 

Various 

disciplines 

 

cross-

sectional 

26%  Differences 

across status 

of injury 

Gulliver et 

al., 2015* 

 N = 471 

Swiss football 

players 

cross-

sectional 

8%  

 

(Cut-off = 23: 

3%) 

Differences 

across gender 

Junge & 

Feddermann

-Demont, 

2016* 

 N = 465 

USA 

Various 

disciplines 

 

cross-

sectional 

26,5% 

Depression 

Differences 

across sport 

discipline and 

gender 

Wolanin et 

al., 2016* 

CES-D adapted N = 157 

German female 

soccer players 

Cross-

sectional  

 

retrospective 

32 % career-

time 

prevalence 

Differences 

across player’s 

position 

 

Prinz et al., 

2016* 

Note. POMS (Profile of Mood States); CES-D (Center for Epidemiologic Studies Depression 

Scale); ADS (Allgemeine Depressionsskala); PAI (Personality Assessment Inventory); BDI II 

(Beck Depression Inventory II). * Labeled studies were added subsequently as they appeared after 

the conducted review in 2013.  Table was modified with kind permission from: Frank, R., Nixdorf, 

I., & Beckmann, J. (2013). Depression among Elite Athletes: Prevalence and Psychological Factors. 

Deutsche Zeitschrift für Sportmedizin, 64, 320-326. Doi: 10.5960/dzsm.2013.088 

 

http://www.zeitschrift-sportmedizin.de/artikel-online/archiv-2013/heft-11/depressionen-im-hochleistungssport-praevalenzen-und-psychologische-einfluesse/
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Current research also often questions retired athletes on their current and former state of 

mental health (Gouttebarge, Kerkhoffs, & Lambert, 2015; Kerr et al., 2012; Prinz, 

Dvorak, & Junge, 2016). While this approach might offer useful information for 

estimation of potential risks of depression development caused by injuries during their 

career (Hutchison, Mainwaring, Comper, Richards, & Bisschop, 2009; Mainwaring et 

al., 2010), it also may introduce bias to the reported rates. Cognitive processes such as 

memory or attention can be biased or selective especially in potentially depressed persons 

(Everaert, Koster, & Derakshan, 2012; Krantz & Hammen, 1979). Therefore, athletes 

may not be able to accurately evaluate their career in retrospect. Nevertheless, those 

results also indicate rather high levels of depression, with over 30% of participating 

athletes reporting syndromes during their career (Gouttebarge, Frings-Dresen, et al., 

2015; Prinz et al., 2016). 

It has to be stated that after study 1 was complete, the studies subsequently added were 

not a result of a thorough systematic review of the literature as conducted in study 1. 

Therefore, other studies might be missing in this overview. Despite that, the added 

studies further relate to findings from study 1 and enhance overall understanding of this 

growing field of research. Also, newer reviews might be useful in the future to provide 

an integration with newer findings. In addition to prevalence rates, such reviews could 

systematically highlight the illustration of assessed factors and empirical support for 

certain hypotheses.  

4.2 Burnout and depression 

The second study addressed the relation between burnout and depression. The first result 

supported the general relationship of the two constructs, showing their cross-sectional 

correlation. More specifically, stress-related variables (chronic stress and recovery) 

appeared to account for a large degree of the association between burnout and depression. 

As previously suggested by the literature and conceptually assumed by our 

argumentation, this shows the importance of stress for mental disorders and 

psychological problems in elite athletes (De Francisco et al., 2016; Nixdorf et al., 2013).  

However, stress and stressors might be further differentiated in this regard. In sports there 

are various possible sources of stress to be considered. Starting with the necessary 

physical stress induced by the training sessions, other factors to consider include 

perceived pressure to perform well, challenges regarding financial support, conflicts in 
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teams and training groups, or travel and organizational issues around the competition 

schedule (Anshel, 1996; Gould, Jackson, & Finch, 1993; Gustafsson, Hassmén, Kenttä, 

& Johansson, 2008; Hanton, Fletcher, & Coughlan, 2005). Recent research also found 

that stressors closely connected to the athlete’s sport have a high relevance to depressive 

symptoms (Nixdorf et al., 2015). Thus, sport-specific knowledge of stress and stressors 

might elucidate the mechanisms behind stress-based conceptions of depression and 

burnout in athletes. De Francisco et al. (2016) also pointed out connections between 

stress, burnout and depression. However, more specific underlying mechanisms could be 

assumed and tested in longitudinal designs.  

In regards to burnout and depression, the longitudinal CLPM analysis in study 2 revealed 

a temporal relation between the two constructs over time. Both constructs were relatively 

stable, but cross-paths were shown in both directions (depression to burnout and burnout 

to depression). Thus, shifts in symptomatology can be assumed in both directions and a 

clear, possibly linear relation is not supported. Models of burnout which indicate a 

process with depression in a late phase of this process (e.g. Gustafsson, Kenttä, Hassmén, 

Lundqvist, & Durand-Bush, 2007; Hallsten, 1993; Van Dierendonck, Schaufeli, & 

Buunk, 2001) might have to be reconsidered and other assumptions should also be 

empirically tested in this regard. As pointed out in the second study, dynamic processes 

or complex interactions might be considerable: for example the conservation of resources 

theory (COR; Hobfoll, 2001, 2011), where loss of resources in one domain may further 

exacerbate the depletion of resources in other domains. Furthermore, in the context of 

sport various resources and possible factors in this interplay should be considered.  

As already demonstrated, stress appears to be an important factor in both burnout and 

depression. This in itself brings multiple challenges since stress is a wide research area 

in both fundamental and sport psychology, and now must be connected to mental health 

in general, and to depression and burnout athletes in particular. It is also possible to 

consider the previously-mentioned overtraining syndrome (Meeusen et al., 2013). 

Therefore research might address the relation between various constructs in a more 

detailed and specific manner. It seems necessary to distinguish and highlight overlaps 

and differences between interrelated constructs such as depression, overtraining and 

burnout. From a broad perspective all of these three syndromes appear to overlap: they 

all have a certain symptomatology which can be referred to as chronic stress reaction, 

including exhaustion and changes in the autonomous nervous system and the HPA axis 

(L. E. Armstrong & Van Heest, 2002; Varghese & Brown, 2001). On a conceptual level, 
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Lee et al. (2010) pointed this stress-relation out considering depression. In regards to 

burnout and overtraining, the common definition presumes that prolonged endurance of 

a stressor preceded the actual syndrome. In terms of burnout the stressor is occupational 

(Maslach, 2001) whereas in regards to the overtraining syndrome the stress is induced 

by extensive exercise stress (Meeusen et al., 2013). Although this reaction to prolonged 

stress seems comparable, there is a possibility to distinguish the syndromes by the 

location of the main stressor. Therefore, overtraining is specifically related to exercise 

stress, whereas burnout is sport-related in general; and depression does not presume a 

specific location at all, but stress can evolve from everywhere in life. 

In other dimensions, there are further aspects by which these constructs might be 

distinguished. These may be in regards to performance, cognition, attitudes concerning 

the athlete’s self-worth, or withdrawal behaviour. An overview is presented in table 3 

highlighting some aspects to be considered in this regard. However, to further investigate 

this topic a more precise definition of burnout might be needed and hypotheses in regards 

to their temporal relation should be developed and tested.  

Although seemingly relevant, assumptions of the interplay of various related constructs 

are often not stated. In current clinical sport psychology research, there is either one 

clinically relevant construct of main interest (S. Armstrong & Oomen-Early, 2009; Yang 

et al., 2007) or many clinical constructs are assessed without clear, underlying theoretical 

assumption between those constructs (Gulliver et al., 2015; Schaal et al., 2011). Further 

research might focus on specific mechanisms in regard to relevant syndromes among 

athletes. Following the results from study 2, simple models which assume overtraining 

as a first reaction is followed by burnout and eventually depression might fail to fully 

capture the complex interplay between these constructs. Thus, more complex models 

integrating different constructs are needed. The present overview on burnout, depression 

and overtraining should therefore indicate possible starting points for development of 

theoretical models to be tested in these regards. 
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Table 3 

Relevant aspects in relating burnout to overtraining and depression in athletes 

  Overtraining Burnout Depression 

Symptomatology    

 Symptoms resulting 

from chronic stress 

   

 Exhaustion and fatigue    

 Impact on cognition, 

attitudes and self-worth 

- 

(overrating of 

decreased 

performance 

possible) 

  

Negative thinking 

on athletic aspects 

(performance, 

striving, value) 

 

Negative thinking; 

multiple aspects 

affected including 

self-worth 

 Withdrawal behaviour -  

Sport devaluation 

 

In general 

including suicidal 

ideation 

 Performance 

impairment 

 

Per definition 

() 

mostly subjective 

(reduced sense of 

accomplishment) 

- 

(symptoms may 

affect performance) 

Conceptual aspects    

 Stress relation    

 Location of stressor Physical; 

training stress 

In sports; mental 

and physical stress 

Stress of all kinds 

(also Sports-

unrelated) 

 Dysfunctional attitudes; 

perfectionism 

-  

(possible 

associations) 

() 

 (with adaptive and 

maladaptive side) 

 

Dysfunctional 

vulnerability  
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4.3 Conclusion 

Psychological disorders are common in athletes. Study 1 points this out and summarizes 

overall findings in regards to depression, which can be severe in some circumstances. 

However, based on the perceived role and image of elite athletes (Biskup & Pfister, 1999; 

Stephan & Brewer, 2007), it appears that the basic, first step is to acknowledge this rather 

trivial statement. And acknowledgement should be developed on every level, which 

includes sport psychological researchers, supporters, society and athletes themselves. 

There is little need for further results which illustrate the severity of depression in 

athletes, little need for shocking media reports on suicidal behaviour of athletes, and little 

need for supporters and athletes to ignore and hide the problem of psychological 

challenges in sports. Athletes are human beings with the full range of characteristics 

humanity has to offer, including psychological disorders. Once this is acknowledged, it 

might help research and practice face the more important challenges of helping suffering 

athletes.  

In order to face these challenges, research should investigate the mechanisms of stress-

related conditions in athletes, assess important factors for their development, and 

improve understanding of the syndromes and their aetiology in sports. This 

understanding might in turn lead to knowledge which may help with disease prevention 

and improvement of support structures. Study 2 pointed out general associations and 

supported the importance of stress-related factors in this regard. It was also shown that 

processes and interactions between important factors in this regard might be complex 

and further research is needed in order to understand these mechanisms.   
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