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A study on the relationship and 
path between mental health and 
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1 Department of Physical Education, Shanghai Jiao Tong University, Shanghai, China, 2 School of 
Physical Education, Shanghai University of Sport, Shanghai, China

Background: This study aims to explore the relationship and influencing pathways 
between mental health indicators and athlete burnout among Chinese competitive 
athletes.

Methods: A cross-sectional study was conducted on 501 elite Chinese athletes 
from several national and provincial sports teams. Generalized Anxiety Disorder 
Scale (GAD-7) was used to measure anxiety, Patient Health Questionnaire (PHQ- 9) 
was used to measure depression, Athlete Psychological Strain Questionnaire (APSQ) 
was used to measure perceived stress, and Athlete Burnout Questionnaire (ABQ) 
was used to measure burnout. The results were derived using reliability testing, 
descriptive statistics, correlation analyses, and structural equation modeling.

Results: The following results were obtained: (a) the clinical detection rates of 
anxiety and depression in this sample were within normal levels, but the detection 
rate of perceived stress (78.64%) was relatively high; (b) all three mental health 
indicators were significantly correlated with athlete burnout; (c) in our model, 
there was a direct path with APSQ directly contributing to 69.95% of the variance 
in athlete burnout, and two indirect paths with APSQ exerting an indirect effect 
through depression or/and anxiety accounting for 30.05% of the variance.

Conclusion: The findings revealed the psychological characteristics of Chinese 
competitive athletes and the direct and indirect effects of the APSQ on burnout. 
Future research should actively promote the international development and 
application of burnout assessment tools, conduct more comprehensive studies 
on athlete mental health monitoring, and intensify efforts in athlete education, 
treatment, and support services, as well as strategies for athlete’s coping stress.
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1 Introduction

1.1 Mental health issues in competitive athletes

China’s competitive sports have achieved remarkable success and garnered international 
recognition. According to statistics from international sports organizations, Chinese athletes 
wins medals in major international competitions such as the Olympics, World Cups, and 
World Championships, solidifying its strength and influence in competitive sports (IOC, 
2022). These outstanding achievements are closely linked to the well-established training 
system (Xu et al., 2019). The cultivation of young sports talents, comprehensive management 
and support, and financial investments have also laid a solid foundation for the rapid 
development of China’s sports industry (Zhou and Xiao, 2023).

However, alongside these outstanding competitive performances, the mental health of 
athletes has become a growing concern. Heavy training loads and competitive pressures can 
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lead to anxiety, depression, and other psychological issues. The 
COVID-19 pandemic has further exacerbated these psychological 
pressures on athletes and has become a focal point of international 
attention (Liu S. et al., 2023; Liu Y. et al., 2023). Research indicates that 
psychological adaptability, self-esteem, and self-efficacy issues can 
significantly impact athletic performance (Huang and Zhong, 2021), 
training motivation, and even their career paths (Reardon, 2023).

Addressing the mental health concerns of high-level athletes, 
developing psychological health education programs, and providing 
psychological counseling services are imperative in preparing them 
for the rigors of training and competitions. In 2020, the General 
Administration of Sport of China introduced the “Psychological 
Handbook for Active Athletes, “and in the “14th Five-Year Plan for 
Sports Development” published in 2021, it emphasized the need to 
promote the application of psychological training for athletes to take 
competitive sports to a new level (General Administration of Sport of 
China, 2021a,b). In March 2019, the International Olympic 
Committee (IOC) released a consensus statement on “Mental Health 
in Elite Athletes” (Reardon et  al., 2019), proposing standardized 
evidence-based assessment methods for mental health symptoms 
among elite athletes. In the same year, the International Society of 
Sports Psychology (ISSP) also issued a joint statement on “Improving 
Mental Health for High Performance Athletes” (Henriksen et  al., 
2019), calling for the definition of context-specific mental health in 
sports and the development of comprehensive psychological 
assessment strategies.

Common mental health issues among athletes include anxiety, 
depression, and stress. Anxiety is the most prevalent psychological 
symptom among athletes. It is characterized by physical and 
psychological responses when individuals face threats or pressure, 
with symptoms such as tension, restlessness, fear, anxiety, increased 
heart rate, rapid breathing, muscle tension, headaches, insomnia, 
fatigue, and difficulty concentrating (American Psychiatric 
Association, 2013). Anxiety can be a transient state dependent on a 
situation or event (state anxiety) or a relatively stable personality trait 
(trait anxiety) (Rice et al., 2019a). Tools such as the Sport Anxiety 
Scale (SAS) (Smith and Smoll, 1990) and the Generalized Anxiety 
Disorder scale (GAD-7) (Spitzer et al., 2006) are used to measure 
anxiety levels. Factors influencing anxiety include individual, 
environmental (Rocha et  al., 2018), sports-related (Correia and 
Rosado, 2019) and lifestyle factors (Ozen et al., 2020; Gao et al., 2021). 
In addition to anxiety, depression is also relatively common among 
athletes. Depression is characterized by mood changes, loss of interest 
or pleasure in daily activities, along with sleep and eating problems, 
lack of energy, difficulty concentrating, and feelings of low self-worth. 
Data indicates that depression affects 6.7% of the global adult 
population, and risk factors for athletes include injuries (Mainwaring 
et al., 2010), overtraining (Meehan et al., 2004), and decreased sports 
performance (Nederhof et al., 2006). Severe depression can lead to 
extreme behaviors in athletes (Onate, 2019). Protective factors include 
team support (Armstrong and Oomen-Early, 2009). Assessment tools 
for depression include the Beck Depression Inventory (BDI) (Beck 
et al., 1961), the Center for Epidemiologic Studies Depression Scale 
(CES-D) (Radloff, 1997), and the Patient Health Questionnaire 
(PHQ-9) (Kroenke et al., 2001). Athlete psychological strain refers to 
the various psychological challenges and pressures they experience 
during sports competitions. This stress perception is brought about by 
the unique nature of competitive sports, which involves high 

competitiveness, significant responsibilities, and high expectations 
(Endo et al., 2023). While moderate psychological strain can enhance 
athletic performance (Helgeson, 1994), prolonged and intense stress 
can negatively impact athletes’ physical and mental health (Lu et al., 
2016). Tools such as the Kessler-10 (K10) (Kessler et al., 2002) and the 
Athlete Psychological Pressure Scale (APSQ) (Rice et al., 2019a,b) are 
used to measure athlete psychological strain.

Presently, the primary approaches to supporting the mental health 
of elite athletes involve pharmacological intervention and other 
alternative therapies. Pharmacological assistance is typically targeted 
at athletes with diagnosed psychiatric symptoms reaching clinical 
thresholds, but it necessitates careful consideration of specific issues, 
such as potential side effects and adherence to The World Anti-doping 
Code (Reardon and Factor, 2010). A comprehensive review by 
Reardon delves into the use of medication in managing athletes’ 
mental health (Reardon and Creado, 2016). Cognitive Behavioral 
Therapy (CBT) stands as a widely employed intervention, with 
empirical evidence demonstrating its efficacy among elite athletes 
(Reardon et al., 2019). Other therapies like Rational Emotive Behavior 
Therapy (REBT) (Turner, 2016) and Mindfulness (Birrer et al., 2012) 
have also found application in this context, albeit to a lesser extent.

1.2 Burnout in competitive athletes

Athlete burnout is defined as a cognitive-affective syndrome 
comprised of emotional and physical exhaustion, a reduced sense of 
accomplishment, and sport devaluation (Gustafsson et al., 2017). As 
athletes engage in long-term training and competitions, they 
inevitably experience certain levels of burnout. Burnout in athletes is 
defined as a syndrome characterized by emotional and physical 
exhaustion, reduced sense of accomplishment in sports, and 
devaluation of sports participation, leading to a withdrawal from the 
sports domain (Cureton, 2009). Some scholars define it as sports-
related psychological fatigue (Li et al., 2006). Emotional and physical 
exhaustion is manifested by a perception of resource depletion due to 
training or competitions; reduced sense of accomplishment is reflected 
in a tendency to negatively evaluate one’s athletic abilities and 
achievements; and sports devaluation indicates a cynical attitude 
towards sports participation. Regarding the formation mechanism of 
athlete burnout, Gould pointed out that overtraining may be  the 
primary cause of burnout (Gould et  al., 1996). In addition, 
occupational environment is also considered to be  closely related 
(Thomas et al., 2021).

There are three theoretical models concerning the formation of 
athlete burnout: (1) First is the Cognitive-Affective Stress Model, 
which posits that professional burnout in athletes is a stress-based 
process influenced by personality and motivational factors (Smith, 
1986). (2) Second is the Burnout-Stress Perception Model, which 
suggests that stress is not a cause of burnout but rather a symptom of 
it (Coakley, 1992). (3) Third is the application of Self-Determination 
Theory to explain it (Ryan and Deci, 2000), where the frustration of 
psychological needs in athletes can lead to burnout (Liu S. et al., 2023; 
Liu Y. et al., 2023). Measurement tools for athlete burnout include the 
Maslach Burnout Inventory (Cresswell and Eklund, 2006), the Eades 
Burnout Questionnaire (Gustafsson et  al., 2007), and the more 
recently developed Athlete Burnout Questionnaire (ABQ) (Raedeke 
and Smith, 2001).
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Athlete burnout has been found to be intricately linked with 
anxiety levels (Katkat, 2015) and is associated with perceived stress 
(Zhang and Zhi, 2018), job satisfaction (Lee et al., 2017), and social 
support (Zhao et  al., 2022) among athletes. Factors such as 
perfectionism, fear of failure, resilience, and extrinsic motivation 
have also been shown to significantly predict burnout in this 
population (Yıldırım et al., 2023a). The COVID-19 pandemic (2019-
nCoV) has had profound implications on human life, with the 
World Health Organization (WHO) declaring it a Public Health 
Emergency of International Concern (PHEIC) in January 2020. The 
Tokyo Olympics was subsequently postponed, disrupting the 
normative routines and mobility of individuals, and sparking social 
anxiety due to the severity of the cases. Athletes, as a distinct group, 
face dual pressures of pandemic-related fears and training 
demands daily.

Research has revealed that COVID-19 has had a significant 
negative impact on burnout among young individuals (Yıldırım and 
Ashraf, 2023), university students (Chen et  al., 2024), athletes 
(Yıldırım et al., 2023b), healthcare professionals (Chirico et al., 2023), 
and emergency responders, including both short-term and latent 
psychological trauma (Nucera et al., 2023). Studies focusing on athlete 
burnout can play a crucial role in preventing and mitigating the 
development of mental health issues, thereby averting exacerbation of 
these concerns (Nucera et al., 2023).

Consequently, this study aims to explore the psychological state 
characteristics of athletes, investigate the interrelationships between 
psychological strain, anxiety, depression, and burnout, as well as the 
dynamic pathways between mental health indicators and burnout. The 
primary objective is to contribute to the early identification and 
prevention of this issue. Hypothesis 1 posits a significant positive 
correlation between the athlete psychological strain, anxiety, and 
depression with burnout. Hypothesis 2 proposes that athlete 
psychological strain, anxiety, and depression exert an influence on 
burnout, with one or more of these variables potentially acting as 
mediating factors.

2 Research methods

2.1 Participants

The target population for this study is active athletes who are 
at least 18 years old with grades ranging from Division I Athlete, 
Master Athlete, to International Master Athlete, based on the 
standards set by the Chinese National Sports Administration 
(General Administration of Sport of China, 2021a,b). The 
standards for each sport’s athlete classification may differ. This 
research employed an online survey tool, “Sojump” (WJX.cn), to 
design the questionnaire. The survey distribution was carried out 
through non-official channels, leveraging the personal connections 
between coaches and athletes, using a snowball sampling method. 
Athletes provided informed consent online before receiving the 
survey link, ensuring anonymity in data submission.

Data exclusion criteria included: (1) under 18 years old; (2) not 
meeting Division I standards or above; (3) non-active athletes; (4) 
duplicate submissions; (5) insufficient completion time (Less 
than 300 s).

2.2 Procedure

After obtaining ethical approval from the institution of the 
corresponding author, the survey questionnaire was initially tested on 
sports teams through the first and corresponding author’s affiliations. 
Subsequently, the study details and survey link were shared on social 
media and sent to key stakeholders, such as coaches from Beijing Sport 
University and East China Normal University, and they were asked to 
distribute the survey link to their student athletes. Subsequently, 
coaches from Shanghai and Zhejiang training at the national training 
centers were contacted, who were instructed to share the link with other 
coaches, who in turn distributed it to their athletes. The questionnaire 
spread gradually to teams specializing in table tennis, gymnastics, track 
and field, boxing, shooting, synchronized swimming, tennis, and 
rowing. Finally, links were sent to athletes on several teams in 
Guangdong. In addition, student athletes from the authors’ institutions 
were also publicly recruited. Athletes were instructed to share the study 
information with anyone they knew who met the inclusion criteria. 
Data collection took place between October and December 2022.

Before conducting the online survey, athletes were made aware 
that their participation would remain anonymous, with no 
information shared with others such as coaches. They were informed 
that they could withdraw from the study at any time after completing 
it, and they were not obligated to answer any questions they were 
uncomfortable with. Only the research team would have access to 
their data. Following each survey completion, athletes received 
personalized links to view their respective scale results.

A total of 501 valid samples were confirmed, as detailed in Table 1. 
Among them, 413 athletes (56.6%) were at Division 1, 269 (36.8%) 

TABLE 1 Demographic characteristics of the participants.

Variable Frequency Percent %

Gender

Male 256 51.10

Female 245 48.90

Age

18 ~ 20 285 56.89

>20 216 43.11

Athletes level

International masters 43 8.58

Masters 201 40.12

Division I 257 51.30

Sport discipline

Swimming 78 15.57

Diving 71 14.17

Track and field 70 13.97

Tennis 45 8.98

Acrobatics 33 6.59

Soccer 30 5.99

Table Tennis 28 5.59

Gymnastics 25 4.99

Others 121 24.15
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were Master Athletes, and 48 (6.6%) were International Master 
Athletes. These athletes represented 22 distinct sports, with the top 
five being Athletics (21.8%), Diving (14.7%), Swimming (12.2%), 
Gymnastics (9.9%), and Tennis (8.9%). For further detail regarding 
the participants’ demographics, please refer to Appendix Table A1.

2.3 Measurement

This study employed a comprehensive survey tailored for the 
athlete population, utilizing validated scales. The questionnaire 
encompassed several sections, initially gathering participants’ 
demographic information, such as gender, age, location, athletic level, 
and sport discipline. The following sections featured an overview of 
the selected mental health and athlete burnout assessment tools, along 
with adjustments made based on the data collected in this study.

The validation criteria for scale reliability and validity were as 
follows: (a) each individual item’s correlation with the total scale score 
needed to exceed 0.4 (Cronbach, 1951). (b) the sample was randomly 
divided into two equal subsets for analysis. The first subset was 
employed in an exploratory factor analysis to examine if the extracted 
principal factors matched the original scale’s design (Fornell and 
Larcker, 1981). (c) If there was a discrepancy in the primary factor 
structure, the dimensions were redefined based on the factor 
extraction results (Hair, 2014). (d) a confirmatory factor analysis was 
then conducted using the second subset, ensuring that the model fit 
conformed to established criteria (Kline, 2016). This process led to the 
final determination of the revised scale’s structure.

Anxiety Scale (GAD-7) This scale, with 7 items, assesses anxiety 
(e.g., “How often have you been bothered by feeling nervous, anxious, 
or on edge in the past 2 weeks?”), using a 5-point Likert scale (0 = “Not 
at all” to 3 = “Nearly every day”). Scores range from 0 to 21, with scores 
below 5 indicating no anxiety, 5–9 mild, 10–14 moderate, and 15+ 
severe. A score of 10 or above generally suggests clinical concern. 
GAD-7 has undergone extensive validity and reliability testing 
(Gouttebarge et al., 2021). The scale’s internal consistency α = 0.920, 
indicating good reliability (Yu and He, 2004).

Depression Scale (PHQ-9) This scale, with 9 items, evaluates 
depression (e.g., “How many days were you bothered by feeling down, 
depressed, or hopeless in the past 2 weeks?”), using a 5-point Likert 
scale. Scores range from 0 to 27, with scores below 5 indicating no 
depression, 5–9 mild, 10–14 moderate, 15–19 moderate to severe, and 
20+ severe. A score of 10 or above typically prompts clinical attention. 
PHQ-9 has been widely validated for reliability and validity (Kroenke 
et al., 2001). The scale’s internal consistency α = 0.896.

Athlete Psychological Strain Questionnaire (APSQ) The APSQ scale 
consists of 10 items to assess athletes’ psychological strain (e.g., “It’s 
difficult for me to get along with my teammates,” “I find it hard to motivate 
myself,” etc.), using a 5-point Likert scale from 1 to 5. The total score 
ranges from 10 to 50, with scores below 15 indicating no stress, 15–16 
moderate, 17–19 high, and 20+ very high. A score of 17 or above generally 
suggests clinical attention. The scale has three dimensions: Self-Control 
Difficulties (items 1–4), Performance Anxiety (items 5–8), and External 
Coping (items 9–10). It exhibits high internal consistency among male 
athletes (Cronbach’s α = 0.87) and female athletes (α = 0.84) (Rice et al., 
2020), and is included in the International Olympic Committee’s Sport 
Mental Health Assessment Tool (SMHAT-1) (Anderson et al., 2023). 
After correlation analysis and exploratory factor analysis, items 1 and 10 
were excluded. The adapted scale consists of two dimensions: Dimension 

1 - “Current Self-Control” (original items 2 ~ 5), Dimension 2 - “Future 
Stress Coping” (original items 6 ~ 9). The new scale structure was ideally 
validated by confirmatory factor analysis of structural equations. The 
internal consistency of the scale is moderate (α = 0.756).

The Exercise Exhaustion Scale (ABQ) (Raedeke and Smith, 2001) 
consists of three dimensions with 15 items: Physical/Energetic 
Exhaustion (items 2, 4, 8, 10, 12), Reduced Sense of Achievement 
(items 1, 5, 7, 13, 14), and Devaluation of Exercise (items 3, 6, 9, 11, 
15). Higher scores indicate greater levels of exercise exhaustion, with 
items 1 and 14 reverse-scored. The scale uses a 5-point Likert scale, 
ranging from 0 (never) to 4 (always). In samples from athletes in 
countries like China and the United States, the validity has shown to 
be satisfactory (Liu et al., 2022). Following correlation analysis and 
exploratory factor analysis, which led to the exclusion of the original 
items 1, 3, and 14, the results of the validation for the modified scale 
structure model were favorable. The newly adapted 12-item ABQ scale 
exhibited strong internal consistency (α = 0.910).

2.4 Data processing

In this study, data were analyzed using IBM SPSS v26 for descriptive 
statistics, inter-variable correlations, and exploratory factor analysis. The 
structural equation modeling was conducted with Amos 23.0 to assess 
the fit of the scales and the mediating effect of the APSQ. Maximum 
likelihood estimation was employed to calculate the estimates. 
According to Kline and Hooper’s recommendations, the adequacy 
criteria for a structural equation model’s fit include: Comparative Fit 
Index (CFI) > 0.9, Tucker-Lewis Index (TLI) > 0.9, and the Root Mean 
Square Error of Approximation (RMSEA) < 0.08. The ratio of Chi-square 
to degrees of freedom (X2/df) should be between 1 and 3, indicating 
acceptable fit (Hooper and Khawaja, 2010; Kline, 2016). The bias-
corrected bootstrapped tests for indirect effects were employed, using 
2000 resamples. The confidence intervals were calculated at the 95% 
level, with sample means used to estimate missing data points.

3 Results

3.1 Main indicators

3.2 Common method bias

Approach Due to the reliance on self-reported questionnaire data, 
this study employed Harman’s single-factor test to examine for 
common method bias (CMB) in all items of the mental health and 
athlete burnout scales. The unrotated exploratory factor analysis 
revealed six factors with eigenvalues greater than 1, with the first 
factor accounting for 38.6% of the variance, which is below the 
commonly accepted threshold of 40%. Consequently, the data in this 
study do not indicate significant common method bias (Tables 2, 3).

3.3 Correlation between mental health and 
athlete burnout

In this study, the scores of the new athlete burnout scale ABQ-12 
and its 3 sub-dimensions were significantly positively correlated with 
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the total scores of anxiety, depression and APSQ-8 and its 2 
sub-dimensions.

3.4 Path analysis of the impact between 
psychological indicators and athlete burnout

To investigate the path between psychological indicators and 
athlete burnout, a confirmatory factor analysis (CFA) was conducted 
using 21 observed variables (7 subscales of anxiety [GAD], 9 subscales 
of depression [PHQ], 2 subscales of psychological pressure [APSQ], 
and 3 subscales of burnout [ABQ]). The ML method was employed, 
with the results showing X2 = 673.74, df = 183, X2/df = 3.68, p = 0.000, 
TLI = 0.91, GFI = 0.88, CFI = 0.92, RMSEA = 0.07, and SRMR = 0.04. 
The model’s fit was considered acceptable, with significant and well-
standardized path coefficients between the latent variables. After 
refining the internal relationships among subscales based on the 
modification indices (Jöreskog and Sörbom, 1993), the model was 
re-fitted, resulting in improved fit (X2 = 395.62, df = 167, X2/df = 2.37, 
p < 0.001, GFI = 0.93, CFI = 0.96, RMSEA = 0.05, SRMR = 0.03) 
(Table 4).

The model’s structural reliability values for all indicators range 
from 0.76 to 0.91, all exceeding 0.7, which meets the criteria (Fornell 
and Larcker, 1981). The AVE (Average Variance Extracted) value for 
depression is 0.43, which is less than 0.50; however, the rest are 
between 0.58 and 0.63, which is greater than 0.5, indicating overall 
good convergent validity of the model (Hair, 2014). The convergent 
and discriminant validity of the model are generally in line 
with requirements.

Building upon this, an exploratory measurement of the structural 
relationships among anxiety, depression, psychological pressure, and 
athlete burnout is conducted, followed by an analysis of the model fit 
(Figures 1–3).

Model 1: Anxiety and depression are placed at the forefront, 
directly impacting fatigue, and indirectly influencing it through 
psychological pressure.

Model 2: Psychological strain is placed in the front, which directly 
affects athlete burnout, and indirectly affects athlete burnout through 
anxiety and depression.

Model 3: Athlete burnout is placed in the front, which directly 
affects psychological strain, and indirectly affects anxiety and 
depression through psychological strain.

A comparison of the model fits showed that Model 2, where 
psychological strain measured by the APSQ-8 served as the 
independent variable and anxiety (GAD-7) and depression (PHQ-9) 

acted as partial mediators on athlete burnout (ABQ-12), provided a 
better fit to the data (χ2 = 396.37, degrees of freedom = 166, p = 0.000, 
χ2/df = 2.39, SRMR = 0.034, RMSEA = 0.05, CFI = 0.96, GFI = 0.93). 
The path coefficients for the latent variable relationships fell within 
the range of 0.29–0.76. All three models consistently revealed that 
the mutual influence between anxiety (GAD-7) and burnout 
(ABQ-12) was insignificant, while the direct paths from depression 
(PHQ-9) and psychological strain (APSQ-8) to burnout were 
statistically significant, and indirect paths were also present in 
the models.

3.4.1 Mediation effect measurement
Building upon Model 2, the direct and indirect effects of anxiety, 

depression, and psychological strain on athlete burnout were 
calculated, as presented in Tables 5, 6.

Bootstrap method (n = 2000) was used to analyze the reliability of 
the influence paths, and 95% confidence intervals of each path 
were found.

The direct and indirect effect analysis of this model found that the 
direct effect coefficient of psychological strain (APSQ) on athlete 
burnout (ABQ) was 0.58, the indirect effect coefficient of psychological 
strain (APSQ) mediated by anxiety and depression on athlete burnout 
was 0.25, and the mediating effect of indirect influence path accounted 
for 30.05%.

4 Discussion

4.1 Features of athlete mental health 
indicators

In this study, the overall reported moderate to severe levels of 
anxiety among athletes was 11.38%, and the reported moderately 
severe to severe levels of depression was 16.77%, while the reported 
high to very high level of Athlete Psychological Strain (APSQ) was 
78.64%. The detection rate of anxiety was lower than those found in 
previous research, but the rate of depression was higher in previous 
research (Zhu et al., 2021). Previous rates for depression in athletes 
could range from 15.6 to 21% (Proctor and Boan-Lenzo, 2010), and 
even up to 33.5% (Armstrong and Oomen-Early, 2009). However, the 
detection rate for psychological strain in this study was significantly 
higher than in previous studies (29.5, 38, 50.6%; Christensen et al., 
2021; Anderson et al., 2023; Yoshida et al., 2023).

There are numerous factors that can affect the mental health of 
athletes, including gender, age, body image, the type of sport in the 

TABLE 2 The main indicators and the distribution characteristics between sex and sport level.

Indicators All
(N  =  501)

Skew Kurtosis Male
(N  =  256)

Female
(N  =  245)

International 
masters
(N  =  43)

Masters
(N  =  201)

First-class
(N  =  257)

Age 20.74(2.51) 1.050 0.57 21.04(2.7) 20.42(2.26) 23.49(3.17) 21.28(2.54) 19.85(1.84)

GAD7 5.03(4.33) 1.090 1.60 4.68(4.46) 5.39(4.16) 5.70(5.17) 5.22(4.17) 4.77(4.29)

PHQ9 5.81(4.65) 1.190 2.36 5.50(4.94) 6.14(4.31) 5.79(5.13) 5.91(4.55) 5.74(4.67)

APSQ8 18.28(5.51) 0.250 −0.19 17.88(5.83) 18.70(5.12) 18.09(5.52) 18.69(5.58) 17.99(5.45)

ABQ12 16.73(9.26) 0.620 0.26 15.96(9.66) 17.53(8.77) 15.67(7.29) 17.00(9.89) 16.69(9.06)

GAD7, Generalized Anxiety Scale; PHQ9, Self-rating Depression Scale; APSQ8, Adapted athletes psychological strain scale; ABQ12, Adapted athlete Burnout scale.
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training environment, coach-athlete relationships, team culture, and 
pre-competition stress, among others.

The brain, being a vital organ of the human body, if troubled by 
psychological issues, can prevent athletes from performing at their 
best in sports or in life. As a special group, athletes do not differ 
significantly from the general population in terms of mental health 
and are not immune to psychological issues such as anxiety and 
depression. In fact, due to the particularities of their profession, they 
may face even greater psychological pressures. Some scholars have 
identified elite young athletes as a high-risk group for mental health 
issues (Gerber et al., 2022). It is crucial to pay attention to the mental 
health issues of young athletes, as they can significantly impact their 
future development and prospects.

4.2 Characteristics of athlete burnout

Athletic career burnout is categorized into three dimensions: 
physical and emotional exhaustion, diminished accomplishment, and 
devaluation of sports. Physical and emotional fatigue is closely related to 
intense competition and training, while the reduction in accomplishment 
is associated with the long-term unmet needs. The severity of these three 
dimensions progresses sequentially (Gould and Whitley, 2009). The 
initial state of athlete burnout manifests as emotional issues, such as 
aversion to training, which then evolves into cognitive problems, such as 
inattention, and eventually leads to behavioral changes, such as skipping 
training, declining performance, and withdrawal from sports. Compared 
to the first three indicators of mental health, there is less research on 
athlete burnout, and its antecedent, protective, and effect factors remain 
unclear. In China, the term “sports psychological fatigue” has long been 
used as a substitute definition for athlete burnout, which to some extent 
obscures the true psychological issues that the term burnout represents. 

The term “burnout” implies fatigue and disinterest in an activity (burned 
out), as well as laziness, slackness, and disrespect (negligent). It reflects 
an attitude and behavioral intention towards a professional environment. 
In contrast, “sports psychological fatigue” only implies fatigue without 
the aspect of negligence, which deviates from and is an incomplete 
representation of the true definition of burnout.

Athletes engaged in long-term high-intensity sports training will 
exhibit a transition from fatigue to burnout. This is distinct from the 
manifestations of anxiety, depression, and perceived psychological 
strain. Previously, overtraining was considered the primary cause of 
athlete burnout, and was even equated with the overtraining syndrome 
(Armstrong and VanHeest, 2002). Physiologically, overtraining leads 
to changes in the central nervous system, particularly alterations in the 
hypothalamic–pituitary–adrenal (HPA) axis and the sympathetic-
adrenal-medullary (SAM) axis, as well as disruptions in endocrine 
function (cortisol, catecholamines, and reproductive hormones), and 
impairments in immune function, all of which are related to burnout. 
However, there have been no breakthrough findings on how these 
physiological changes lead to the development of athlete burnout. 
From a sociological perspective, perfectionism has long been regarded 
as a major factor in the development of athlete burnout. Athletes, who 
consistently aim for the goal of “higher, faster, stronger” in training and 
competition, may experience burnout when their performance does 
not align with these goals, and when they fear negative evaluation and 
rejection from others (Hill and Curran, 2016). Motivation has been 
found to mediate the relationship between perfectionism and burnout 
(Madigan et al., 2016), with perfectionism preceding athlete burnout 
and potentially contributing to its development. Additionally, social 
networks and support have been proven to be negatively correlated 
with burnout (DeFreese and Smith, 2013; Isoard-Gautheur et  al., 
2016), which relates to the health behavior change theory at the 
interpersonal level. Furthermore, it is noteworthy that athletes’ anxiety, 

TABLE 3 Correlation between levels of anxiety, depression, psychological strain and athlete burnout.

Indicators GAD7 PHQ9 APSQ8 ABQ12

-Status 
quo 
self-

control

-Future 
stress 

coping

-Physical/
emotional 
exhaustion

-reduced sense 
of 

accomplishment

-sport 
devaluation

PHQ9 0.79** 1

APSQ8 0.66** 0.66** 1

-Status quo 

self-control 0.62** 0.62** 0.91** 1

-Future stress 

coping 0.57** 0.58** 0.90** 0.64** 1

ABQ12 0.58** 0.67** 0.66** 0.62** 0.58** 1

-Physical/

emotional 

exhaustion 0.54** 0.65** 0.63** 0.57** 0.57** 0.91** 1

-Reduced sense 

of 

accomplishment 0.48** 0.56** 0.53** 0.55** 0.41** 0.87** 0.68** 1

-Sport 

devaluation 0.45** 0.46** 0.54** 0.47** 0.50** 0.77** 0.56** 0.55** 1

Gender, athlete grade and sport discipline were taken as covariables. **p<0.01.
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depression, and burnout are closely linked to their self-perception and 
bodily sensations (Werner et  al., 2009). Highly self-obsessed 
individuals are more susceptible to reacting to internal feelings like 
anxiety. A heightened focus on the self can exacerbate negative effects 
such as depression and anxiety, leading to increased sensitivity to stress 
and reduced resilience to problems, all of which can impact self-
representation and decision-making abilities in those with high self-
awareness (Sebri et al., 2023).

4.3 Interactions between mental health 
indicators and burnout

This study confirms the significant correlations between APSQ, 
anxiety, depression, and burnout in the Chinese elite athlete 

population (Hypothesis 1), as cross-sectional data also reveal that 
APSQ may have a direct impact on burnout, while anxiety and 
depression partially mediate the effect of APSQ on burnout 
(Hypothesis 2). The positive correlations between athlete burnout and 
various dimensions with mental health indicators, in line with 
previous findings (r = 0.402–0.532) (Lin et al., 2022), were found to 
be  relatively stronger in this study (r = 0.53–0.66). The highest 
correlation was observed between the physical/emotional exhaustion 
dimension and perceived stress, whereas previous research had 
identified a stronger connection between the reduced sense of 
accomplishment dimension and perceived stress (Lee et al., 2017). The 
strong positive association between burnout and depression is widely 
supported by numerous studies (Glass and McKnight, 1996; Bianchi 
and Laurent, 2015). A significant positive correlation between burnout 
and anxiety was also observed, though generally weaker than that with 

TABLE 4 Reliability and mean variance extraction of measurement model.

Indicator CR AVE Correlation coefficient(Φ)

Anxiety Depression Psychological strain

Anxiety 0.91 0.58 1

Depression 0.87 0.43 0.91(0.35) 1

Psychological strain 0.77 0.62 0.78(0.99) 0.82(0.78) 1

Athlete burnout 0.81 0.59 0.67(1.11) 0.80(0.93) 0.83(17.33)

FIGURE 1

Mediating model of the path between anxiety-  >  depression-  >  psychological strain-  >  athlete burnout. X2 =  401.14, df  =  167, p <  0.001, X2/df  =  2.40, 
SRMR  =  0.03, RMSEA  =  0.05, CFI  =  0.96, GFI  =  0.93.
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depression (Sun et al., 2012; Koutsimani et al., 2019). Some studies 
have reported significant positive correlations between burnout, 
depression, and perceived stress, but not with anxiety (Crudden 
et al., 2023).

The path analysis in this study revealed a better fit for the model: 
stress → anxiety → depression → burnout. Athletes progress from 
perceived stress to burnout through a sequence where stress 
perception comes first, followed by anxiety and depression, and 
burnout at the end. This aligns with earlier research that suggests 
stress as a precursor, depression and burnout occurring concurrently, 
and a weaker connection between burnout and anxiety. Prior studies 
considered stress (or stress response) as a precursor to depression and 
burnout (Pall, 2001; Plieger et al., 2015). At an early stage of stress 
perception, individuals strive to maintain high performance levels 
(Edelwich and Brodsky, 1980). As stress coping strategies fail, anxiety 
arises. If high performance does not yield rewards, individuals may 
abandon stress coping later (van Dam, 2016). Burnout is not a short-
term response to stress but a later stage when stress resources are 
depleted (Schaufeli and Bakker, 2004). However, more research is 
needed to address the overlap between burnout and mental health 
indicators, as burnout may coexist with both anxiety and depression, 
with depression often indicating a more severe level of burnout (Ahola 
et al., 2014). A shared biological basis for this co-development might 
be DNA methylation, a biomarker for mental disorders (Bakusic et al., 
2017). Maslach posits that burnout is a manifestation of a specific 
work environment, while depression often permeates all aspects of life. 

The fundamental factor connecting burnout and depression is the 
inability to cope with environmental stress (Maslach et al., 2001). In 
summary, 70% of the direct impact on burnout from perceived stress 
is observed, with 30% mediated through anxiety and depression. This 
suggests that addressing burnout in athletes should first focus on 
helping them manage stress, while also paying attention to the erosion 
of mental health due to daily stress-induced anxiety and depression.

The transition from perceiving stress to the emergence of burnout 
is a complex psychological and behavioral process, and burnout is a 
relatively overlooked mental health issue among athletes. Future 
research should emphasize this process and implement early 
interventions. The International Olympic Committee’s Athlete Mental 
Health Assessment Tool (SMHAT-1) also prioritizes screening for 
stress perception, followed by anxiety, depression, sleep, and diet. As 
burnout theory and tools mature, they may be  incorporated into 
screening tools, deepening the assessment of athlete mental health.

5 Limitation

This study has the following limitations: (1) The cross-sectional 
design restricts the ability to establish a causal relationship between 
mental health indicators and athlete burnout. Longitudinal studies 
would better capture time-related changes; (2) The sample is limited 
to Chinese athletes, which may not be representative of athletes from 
diverse cultural backgrounds or environments. The focus on a few 

FIGURE 2

Mediating model of psychological strain-  >  anxiety-  >  depression-  >  athlete burnout. X2 =  396.37, df  =  166, p <  0.001, X2/df  =  2.39, SRMR  =  0.03, 
RMSEA  =  0.05 CFI  =  0.96, GFI  =  0.93.
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sports may not generalize to athletes in other, unrepresented 
disciplines; (3) The study design did not account for potential factors 
influencing the relationship between mental health and burnout, such 
as social support (Zhao et al., 2022), training intensity (Poucher et al., 
2022), stress management strategies (Cláudia et  al., 2010), and 
individual bodily perception (Sebri et  al., 2023). Future research 
should incorporate these factors to enhance the comprehensiveness of 
the study.

6 Conclusion

This study aimed to examine the characteristics and relationships 
of anxiety, depression, psychological strain, and burnout in high-level 

Chinese athletes. The findings revealed similarities with previous 
studies, but also highlighted unique aspects. The study discovered 
significant correlations among these variables. The structural 
equation analysis showed that psychological strain had both direct 
and indirect effects on burnout, with anxiety and depression acting 
as mediators. Anxiety did not appear to have a significant direct 
impact on burnout.

7 Implications

For future research on athletes’ mental health, there should be a 
focus on enhancing the study of tools like the ABQ and standardizing 
norm data. It is recommended that the IOC’s Sport Mental Health 

FIGURE 3

Mediating model of athlete burnout-  >  psychological strain-  >  anxiety and depression. X2 =  450.47, df  =  169, p <  0.001, X2/df  =  2.67, SRMR  =  0.04, 
RMSEA  =  0.06, CFI  =  0.95, GFI  =  0.92.

TABLE 5 List of path coefficients.

Path Standardized 
coefficient

Residual variance Standard error Critical ratio p

APSQ➔ABQ 0.58 0.83 0.14 5.91 **

APSQ➔GAD-7 0.77 0.14 0.01 11.96 **

APSQ➔PHQ-9 0.29 0.03 0.01 4.59 **

GAD-7➔PHQ-9 0.69 0.41 0.05 8.04 **

PHQ-9➔ABQ 0.30 4.07 1.23 3.31 **

**p<0.01.
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Assessment Tool 1 (SMHAT-1) incorporates burnout as a component. 
Sports teams should provide the best service model, including 
education, diagnosis, screening, and treatment (Moesch et al., 2018), 
with a clear exit mechanism and treatment plan for athletes who meet 
clinical intervention criteria (Chang et  al., 2020), or alternative 
therapies tailored to the sports environment. Athletes individually 
need to raise mental health consciousness, seek social support 
(Wendling et  al., 2018), and develop effective coping strategies 
(Hooper et al., 2022).

Data availability statement

The original contributions presented in the study are included in 
the article/Supplementary material, further inquiries can be directed 
to the corresponding author.

Ethics statement

Ethical review and approval was not required for the study on 
human participants in accordance with the local legislation and 
institutional requirements. Permission was obtained from coaches of 
high-level sports teams, both managers and athletes, after they signed 
an informed consent form.

Author contributions

YG: Conceptualization, Data curation, Investigation, Resources, 
Supervision, Writing – review & editing. LW: Conceptualization, 

Formal analysis, Funding acquisition, Methodology, Software, 
Supervision, Visualization, Writing – original draft.

Funding

The author(s) declare that no financial support was received for 
the research, authorship, and/or publication of this article.

Conflict of interest

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

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online 
at: https://www.frontiersin.org/articles/10.3389/fpsyg.2024.1422207/
full#supplementary-material

References
Ahola, K., Hakanen, J., and Perhoniemi, R. (2014). Relationship between burnout and 

depressive symptoms: A study using the person-centred approach. Burn. Res. 1, 29–37. 
doi: 10.1016/j.burn.2014.03.003

Anderson, T., Adams, W. M., Bartley, J. D., Brutus, A. L., Donaldson, A. T., and 
Finnoff, J. T. (2023). Analysis of the sport mental health assessment tool 1 (SMHAT-1) in 
team USA athletes. Br. J. Sports Med. 57, 1187–1194. doi: 10.1136/bjsports-2022-106495

American Psychiatric Association (2013). Diagnostic and statistical 
manual  of  mental disorders. Fifth Edn. Arlington, VA: American 
Psychiatric Publishing.

Armstrong, S., and Oomen-Early, J. (2009). Social connectedness, self-esteem, and 
depression symptomatology among collegiate athletes versus nonathletes. J. Am. Coll. 
Heal. 57, 521–526. doi: 10.3200/JACH.57.5.521-526

TABLE 6 Summary of mediating effects.

Path Standardized 
coefficient

Residual variance p 95% Confidence Interval

Lower Upper

APSQ➔PHQ-9➔ABQ 0.09 0.13 0.02* 0.04 0.24

APSQ➔GAD-7➔PHQ-

9➔ABQ
0.16 0.23 0.05* 0.01 0.44

Total indirect effect 0.25 0.36 0.05* 0.00 0.59

The difference between the two 

mediation paths
0.07 0.10 0.04* 0.00 0.24

APSQ➔ABQ//direct effect 0.58 0.83 0.00** 0.52 1.30

Total effect 0.82 1.18 0.00** 1.01 1.37

Proportion of total indirect 

effects
30.05%

**p<0.01, *p<0.05.

https://doi.org/10.3389/fpsyg.2024.1422207
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fpsyg.2024.1422207/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyg.2024.1422207/full#supplementary-material
https://doi.org/10.1016/j.burn.2014.03.003
https://doi.org/10.1136/bjsports-2022-106495
https://doi.org/10.3200/JACH.57.5.521-526


Gao and Wang 10.3389/fpsyg.2024.1422207

Frontiers in Psychology 11 frontiersin.org

Armstrong, L. E., and VanHeest, J. L. (2002). The unknown mechanism of the 
overtraining syndrome: clues from depression and psychoneuroimmunology. Sports 
Med. 32, 185–209. doi: 10.2165/00007256-200232030-00003

Bakusic, J., Schaufeli, W., Claes, S., and Godderis, L. (2017). Stress, burnout, and 
depression: A systematic review on DNA methylation mechanisms. J. Psychosom. Res. 
92, 34–44. doi: 10.1016/j.jpsychores.2016.11.005

Beck, A. T., Ward, C. H., Mendelson, M., Mock, J., and Erbaugh, J. (1961). An 
inventory for measuring depression. Arch. Gen. Psychiatry 4, 561–571. doi: 10.1001/
archpsyc.1961.01710120031004

Bianchi, R., and Laurent, E. (2015). Emotional information processing in depression 
and burnout: an eye-tracking study. Eur. Arch. Psy. Clin. N. 265, 27–34. doi: 10.1007/
s00406-014-0549-x

Birrer, D., Röthlin, P., and Morgan, G. (2012). Mindfulness to enhance athletic 
performance: theoretical considerations and possible impact mechanisms. Mindfulness 
3, 235–246. doi: 10.1007/s12671-012-0109-2

Chang, C., Putukian, M., Aerni, G., Diamond, A., Hong, G., Ingram, Y., et al. (2020). 
Mental health issues and psychological factors in athletes: detection, management, effect 
on performance, and prevention: American medical Society for Sports Medicine 
position statement - executive summary. Brit. J. Sport. Med. 54, 216–220. doi: 10.1136/
bjsports-2019-101583

Chen, X., Yang, Q., Yıldırım, M., Ye, B., and Wang, R. (2024). How COVID-19 
prevention burnout impacts emotional symptoms among Chinese college students: a 
moderated mediation model. J. Health Psychol. 29, 238–251. doi: 
10.1177/13591053231189419

Chirico, F., Batra, K., Batra, R., Gg, Ö., Ferrari, G., Crescenzo, P., et al. (2023). Spiritual 
well-being and burnout syndrome in healthcare: A systematic review. J. Health Soc. Sci. 
8, 13–32. doi: 10.19204/2023/sprt2

Christensen, N., van Woerden, I., Aubuchon-Endsley, N. L., Fleckenstein, P., Olsen, J., 
and Blanton, C. (2021). Diet quality and mental health status among division 1 female 
collegiate athletes during the COVID-19 pandemic. Int. J. Env. Res. Pub. Health 18:3390. 
doi: 10.3390/ijerph182413377

Cláudia, D., José Fernando, C., and António Manuel, F. (2010). Coping strategies, 
multidimensional competitive anxiety, and cognitive threat appraisal: differences across 
sex, age, and type of sport. Serb. J. Sports Sci. 28, 901–908. doi: 10.1080/02640411003797157

Coakley, J. (1992). Burnout among adolescents: a personal failure of a social problem. 
Sociol. Sport J. 9, 271–285. doi: 10.1123/ssj.9.3.271

Correia, M., and Rosado, A. (2019). Anxiety in athletes: gender and type of sport 
differences. Int. J. Psychol. 12, 9–17. doi: 10.21500/20112084.3552

Cresswell, S. L., and Eklund, R. C. (2006). The convergent and discriminant validity 
of burnout measures in sport: A multi-trait/multi-method analysis. J. Sport. Sci. 24, 
209–220. doi: 10.1080/02640410500131431

Cronbach, L. J. (1951). Coefficient alpha and the internal structure of tests. 
Psychometrika 16, 297–334. doi: 10.1007/BF02310555

Crudden, G., Margiotta, F., and Doherty, A. M. (2023). Physician burnout and 
symptoms of anxiety and depression: burnout in consultant doctors in Ireland study 
(BICDIS). PLoS One 18:e0276027. doi: 10.1371/journal.pone.0276027

Cureton, K. J. (2009). Athlete burnout: A physiological perspective. J. Intercolleg. Sport. 
2, 31–34. doi: 10.1123/jis.2.1.31

DeFreese, J. D., and Smith, A. L. (2013). Areas of worklife and the athlete burnout-
engagement relationship. J. Appl. Sport Psychol. 25, 180–196. doi: 
10.1080/10413200.2012.705414

Edelwich, J., and Brodsky, A. (1980). Burnout: Stages of disillusionment in the helping 
professions. Dordrecht: Kluwer Academic, Plenum Publishers.

Endo, T., Sekiya, H., and Raima, C. (2023). Psychological pressure on athletes during 
matches and practices. AJSEP 3, 161–170. doi: 10.2139/ssrn.4263480

Fornell, C., and Larcker, D. F. (1981). Evaluating structural equation models with 
unobservable variables and measurement error. J. Marketing. Res. 18, 39–50. doi: 
10.2307/3151312

Gao, Y., Fu, N., Mao, Y., and Shi, L. (2021). Recreational screen time and anxiety 
among college athletes: findings from Shanghai. Int. J. Environ. Res. Public Health 
18:7470. doi: 10.3390/ijerph18147470

General Administration of Sport of China. (2021a). Technical grade standards for 
athletes in each event. Available at: https://www.sport.gov.cn/n4/n207/n209/c23399926/
content.html (Accessed July 21, 2021)

General Administration of Sport of China. (2021b). The 14th Five-Year Plan for Sports 
Development [Online]. Available at: https://www.sport.gov.cn/zfs/n4977/c23655706/
part/23656158.pdf (Accessed 25 October, 2021)

Gerber, M., Lang, C., Brand, S., Gygax, B., Ludyga, S., Müller, C., et al. (2022). 
Perceived recovery and stress states as predictors of depressive, burnout, and insomnia 
symptoms among adolescent elite athletes. Sports Psychiatry 2, 13–22. doi: 
10.1024/2674-0052/a000017

Glass, D. C., and McKnight, J. D. (1996). Perceived control, depressive 
symptomatology, and professional burnout: A review of the evidence. Psychol. Health 
11, 23–48. doi: 10.1080/08870449608401975

Gould, D., Udry, E., Tuffey, S. and Loehr, J. (1996). Burnout in competitive junior 
tennis players: I. A quantitative psychological assessment. The Sport Psychol. 10, 
322–340. doi: 10.1123/tsp.10.4.322

Gould, D., and Whitley, M. A. (2009). Sources and consequences of athletic burnout 
among college athletes. J. Intercolleg. Sports. 2, 16–30. doi: 10.1123/jis.2.1.16

Gouttebarge, V., Bindra, A., Blauwet, C., Campriani, N., Currie, A., Engebretsen, L., et al. 
(2021). International Olympic Committee (IOC) sport mental health assessment tool 1 
(SMHAT-1) and sport mental health recognition tool 1 (SMHRT-1): towards better support 
of athletes’ mental health. Br. J. Sport. Med. 55, 30–37. doi: 10.1136/bjsports-2020-102411

Gustafsson, H., DeFreese, J. D., and Madigan, D. J. (2017). Athlete burnout: review and 
recommendations. Curr. Opin. Psychol. 16, 109–113. doi: 10.1016/j.copsyc.2017.05.002

Gustafsson, H., Kenttä, G., Hassmén, P., and Lundqvist, C. (2007). Prevalence of burnout 
in adolescent competitive athletes. Sport Psychol. 21, 21–37. doi: 10.1123/tsp.21.1.21

Hair, J. F. (2014). Multivariate data analysis: An overview. 6th Edn. New York: 
Prentice Hall.

Helgeson, V. S. (1994). Relation of agency and communion to well-being: evidence 
and potential explanations. Psychol. Bull. 116, 412–428. doi: 10.1037/0033-2909.116.3.412

Henriksen, K., Schinke, R., Moesch, K., McCann, S., Parham, W. D., Larsen, C. H., 
et al. (2019). Consensus statement on improving the mental health of high performance 
athletes. Int. J. Sport. Exerc. Ps. 18, 553–560. doi: 10.1080/1612197X.2019.1570473

Hill, A. P., and Curran, T. (2016). Multidimensional perfectionism and burnout: a 
meta-analysis. Personal. Soc. Psychol. Rev. 20, 269–288. doi: 10.1177/1088868315596286

Hooper, D. P., and Khawaja, A. H. (2008). Structural equation modeling: Guidelines 
for determining model fit. The Electronic Journal of Business Research 
Methods 6, 53–60. doi: 10.21427/D7CF7R

Hooper, N. R., Reiber, C., and Cheatham, S. A. (2022). The psychological effects of event 
cancellation in Olympic-level swimmers: preliminary findings and mental health screening 
recommendations. J. Sport. Med. Phys. Fit. 62, 732–739. doi: 10.23736/S0022-4707.21.12206-6

Huang, X., and Zhong, X. (2021). The relationship between female Wrestlers' pre-
competition psychological state and performance. J. Guangzhou Sport Univ. 5, 211–222. 
doi: 10.1123/tsp.5.3.211

IOC. (2022). Total Olympic Medals: Summer 2022. Available at: https://olympics.com/
en/olympic-games/olympic-results

Isoard-Gautheur, S., Trouilloud, D., Gustafsson, H., and Guillet-Descas, E. (2016). 
Associations between the perceived quality of the coach-athlete relationship and athlete 
burnout: an examination of the mediating role of achievement goals. Psychol. Sport 
Exerc. 22, 210–217. doi: 10.1016/j.psychsport.2015.08.003

Jöreskog, K. G., and Sörbom, D. (1993). LISREL 8: Structural equation modeling with 
the SIMPLIS command language. Michigan: Lawrence Erlbaum Associates.

Katkat, D. (2015). Level of anxiety and burnout among martial athletes into 17th 
Mediterranean games. Anthropologist 19, 673–678. doi: 10.1080/09720073.2015.11891702

Kessler, R. C., Andrews, G., Colpe, L. J., Hiripi, E., Mroczek, D. K., Normand, S. L. T., 
et al. (2002). Short screening scales to monitor population prevalences and trends in 
non-specific psychological distress. Psychol. Med. 32, 959–976. doi: 10.1017/
S0033291702006074

Kline, R. B. (2016). Principles and practice of structural equation modeling. 4th Edn. 
New York: The Guilford Press.

Koutsimani, P., Montgomery, A., and Georganta, K. (2019). The relationship between 
burnout, depression, and anxiety: a systematic review and meta-analysis. Front. Psychol. 
10:284. doi: 10.3389/fpsyg.2019.00284

Kroenke, K. K., Spitzer, R. L., and Williams, J. B. W. (2001). The PHQ-9: validity of a 
brief depression severity measure. J. Gen. Intern. Med. 16, 606–613. doi: 
10.1046/j.1525-1497.2001.016009606.x

Lee, K., Kang, S., and Kim, I. (2017). Relationships among stress, burnout, athletic 
identity, and athlete satisfaction in students at Korea's physical education high schools: 
validating differences between pathways according to Ego resilience. Psychol. Rep. 120, 
585–608. doi: 10.1177/0033294117698465

Li, W., Lin, L., and Zhao, F. L. (2006). Sports mental fatigue: nature, cause, diagnosis, 
and control. Sport. Sci. 36, 881–909. doi: 10.2165/00007256-200636100-00006

Lin, C., Lu, F. J. H., Chen, T., and Hsu, Y. (2022). Relationship between athlete stress 
and burnout: a systematic review and meta-analysis. International Journal of Sport and 
Exercise Psychology 20, 1295–1315. doi: 10.1080/1612197X.2021.1987503

Liu, Y., Pang, M., and A, Y-G,  (2023). Construction of Athletes' mental fatigue 
prediction model based on self-determination theory. J. Tianjin Univ. Sport. 43, 134–141. 
doi: 10.13297/j.cnki.issn1005-0000.2023.01.017

Liu, H., Wang, X., Wu, D., Zou, Y. D., Jiang, X. B., Gao, Z. Q., et al. (2022). 
Psychometric properties of the Chinese translated athlete burnout questionnaire: 
evidence from Chinese collegiate athletes and elite athletes. Front. Psychol. 13:823400. 
doi: 10.3389/fpsyg.2022.823400

Liu, S., Zhang, Z., Qiu, J., et al. (2023). Exploring intervention methods for athlete 
psychological issues in the context of COVID-19: a case study on athlete B's 
psychological crisis intervention. Sport Sci. 44:3. doi: 10.5503/J.PR.2010.01.001

Lu, F. J. H., Lee, W. P., Chang, Y. K., Chou, C. C., Hsu, Y. W., Lin, J. H., et al. (2016). 
Interaction of athletes' resilience and coaches' social support on the stress-burnout 

https://doi.org/10.3389/fpsyg.2024.1422207
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.2165/00007256-200232030-00003
https://doi.org/10.1016/j.jpsychores.2016.11.005
https://doi.org/10.1001/archpsyc.1961.01710120031004
https://doi.org/10.1001/archpsyc.1961.01710120031004
https://doi.org/10.1007/s00406-014-0549-x
https://doi.org/10.1007/s00406-014-0549-x
https://doi.org/10.1007/s12671-012-0109-2
https://doi.org/10.1136/bjsports-2019-101583
https://doi.org/10.1136/bjsports-2019-101583
https://doi.org/10.1177/13591053231189419
https://doi.org/10.19204/2023/sprt2
https://doi.org/10.3390/ijerph182413377
https://doi.org/10.1080/02640411003797157
https://doi.org/10.1123/ssj.9.3.271
https://doi.org/10.21500/20112084.3552
https://doi.org/10.1080/02640410500131431
https://doi.org/10.1007/BF02310555
https://doi.org/10.1371/journal.pone.0276027
https://doi.org/10.1123/jis.2.1.31
https://doi.org/10.1080/10413200.2012.705414
https://doi.org/10.2139/ssrn.4263480
https://doi.org/10.2307/3151312
https://doi.org/10.3390/ijerph18147470
https://www.sport.gov.cn/n4/n207/n209/c23399926/content.html
https://www.sport.gov.cn/n4/n207/n209/c23399926/content.html
https://www.sport.gov.cn/zfs/n4977/c23655706/part/23656158.pdf
https://www.sport.gov.cn/zfs/n4977/c23655706/part/23656158.pdf
https://doi.org/10.1024/2674-0052/a000017
https://doi.org/10.1080/08870449608401975
https://doi.org/10.1123/tsp.10.4.322
https://doi.org/10.1123/jis.2.1.16
https://doi.org/10.1136/bjsports-2020-102411
https://doi.org/10.1016/j.copsyc.2017.05.002
https://doi.org/10.1123/tsp.21.1.21
https://doi.org/10.1037/0033-2909.116.3.412
https://doi.org/10.1080/1612197X.2019.1570473
https://doi.org/10.1177/1088868315596286
https://doi.org/10.21427/D7CF7R
https://doi.org/10.23736/S0022-4707.21.12206-6
https://doi.org/10.1123/tsp.5.3.211
https://olympics.com/en/olympic-games/olympic-results
https://olympics.com/en/olympic-games/olympic-results
https://doi.org/10.1016/j.psychsport.2015.08.003
https://doi.org/10.1080/09720073.2015.11891702
https://doi.org/10.1017/S0033291702006074
https://doi.org/10.1017/S0033291702006074
https://doi.org/10.3389/fpsyg.2019.00284
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1177/0033294117698465
https://doi.org/10.2165/00007256-200636100-00006
https://doi.org/10.1080/1612197X.2021.1987503
https://doi.org/10.13297/j.cnki.issn1005-0000.2023.01.017
https://doi.org/10.3389/fpsyg.2022.823400
https://doi.org/10.5503/J.PR.2010.01.001


Gao and Wang 10.3389/fpsyg.2024.1422207

Frontiers in Psychology 12 frontiersin.org

relationship: A conjunctive moderation perspective. Psychol. Sport Exerc. 22, 202–209. 
doi: 10.1016/j.psychsport.2015.08.005

Madigan, D. J., Stoeber, J., and Passfield, L. (2016). Perfectionism and changes in 
athlete burnout over three months: interactive effects of personal standards and 
evaluative concerns perfectionism. Psychol. Sport Exerc. 26, 32–39. doi: 10.1016/j.
psychsport.2016.05.010

Mainwaring, L. M., Hutchison, M., Bisschop, S. M., Comper, P., and Richards, D. W. 
(2010). Emotional response to sport concussion compared to ACL injury. Brain Inj. 24, 
589–597. doi: 10.3109/02699051003610508

Maslach, C., Schaufeli, W. B., and Leiter, M. P. (2001). Job burnout. Annu. Rev. Psychol. 
52, 397–422. doi: 10.1146/annurev.psych.52.1.397

Meehan, H. L., Bull, S. J., Wood, D. M., and James, D. V. B. (2004). The overtraining 
syndrome: A multicultural assessment. Sport Psychol. 18, 154–171. doi: 10.1123/
tsp.18.2.154

Moesch, K., Kenttä, G., Kleinert, J., Quignon-Fleuret, C., Cecil, S., and Bertollo, M. 
(2018). FEPSAC position statement: mental health disorders in elite athletes and models 
of service provision. Psychol. Sport Exerc. 38, 61–71. doi: 10.1016/j.
psychsport.2018.05.013

Nederhof, E., Lemmink, K. A. P. M., Visscher, C., Meeusen, R., and Mulder, T. (2006). 
Psychomotor speed: possibly a new marker for overtraining syndrome. Sports Med. 36, 
817–828. doi: 10.2165/00007256-200636100-00001

Nucera, G., Chirico, F., Yildirim, M., Szarpak, L., and Magnavita, N. (2023). 
Addressing burnout and PTSD among paramedics and emergency staff after the 
COVID-19 pandemic: the role of occupational health services and workplace health 
promotion programs. DEMJ 8:96542. doi: 10.5603/DEMJ.2019.0003

Onate, J. (2019). Depression in ultra-endurance athletes: a review and 
recommendations. Sports. Med. Arthrosc. 27, 31–34. doi: 10.1097/JSA.0000000000000233

Ozen, G., Koc, H., and Aksoy, C. (2020). Health anxiety status of elite athletes in the 
COVID-19 social isolation period. Bratisl. Lek. Listy 121, 888–893. doi: 10.4149/
BLL_2020_146

Pall, M. L. (2001). Common etiology of posttraumatic stress disorder, fibromyalgia, 
chronic fatigue syndrome, and multiple chemical sensitivity via elevated nitric oxide/
peroxynitrite. Med. Hypotheses 57, 139–145. doi: 10.1054/mehy.2001.1325

Plieger, T., Melchers, M., Montag, C., Meermann, R., and Reuter, M. (2015). Life stress 
as a potential risk factor for depression and burnout. Burn. Res. 2, 19–24. doi: 10.1016/j.
burn.2015.03.001

Poucher, Z. A., Tamminen, K. A., Sabiston, C. M., and Cairney, J. (2022). A 
longitudinal examination of changes in mental health among elite Canadian athletes. J. 
Sport Sci. 40, 733–741. doi: 10.1080/02640414.2021.2015908

Proctor, S. L., and Boan-Lenzo, C. (2010). Prevalence of depressive symptoms in male 
intercollegiate student-athletes and non-athletes. J. Clin. Sport Psychol. 4, 204–220. doi: 
10.1123/jcsp.4.3.204

Radloff, L. S. (1997). The CES-D scale: A self-report depression scale for research in 
the general population. J. Appl. Psychol. 1, 385–401. doi: 10.1177/014662167700100306

Raedeke, T. D., and Smith, A. L. (2001). Development and preliminary validation of 
an athlete burnout measure. J. Sport. Exercise. Psy. 23, 281–306. doi: 10.1123/
jsep.23.4.281

Reardon, C. L. (2023). The mental health crisis in sports: the perfect storm of 
contemporary factors. J. Athl. Training. 58, 677–680. doi: 10.4085/1062-6050-0484.22

Reardon, C. L., and Creado, S. (2016). Psychiatric medication preferences of sports 
psychiatrists. Phys. Sportsmed. 44, 397–402. doi: 10.1080/00913847.2016.1216719

Reardon, C. L., and Factor, R. M. (2010). Sport psychiatry: A systematic review of 
diagnosis and medical treatment of mental illness in athletes. Sports Med. 40, 961–980. 
doi: 10.2165/11536580-000000000-00000

Reardon, C. L., Hainline, B., Aron, C. M., Baron, D., Baum, A. L., Bindra, A., et al. 
(2019). Mental health in elite athletes: International Olympic Committee consensus 
statement 2019. Brit. J. Sport. Med. 53, 667–699. doi: 10.1136/bjsports-2019-100715

Rice, S. M., Gwyther, K., Santesteban-Echarri, O., Baron, D., Gorczynski, P., 
Gouttebarge, V., et al. (2019a). Determinants of anxiety in elite athletes: A systematic 
review and meta-analysis. Br. J. Sport. Med. 53, 722–730. doi: 10.1136/
bjsports-2019-100620

Rice, S., Olive, L., and Gouttebarge, V. (2020). Mental health screening: severity and cut-off 
point sensitivity of the athlete psychological strain questionnaire in male and female elite 
athletes. BMJ Open. Sport. Exerc. 6:e000712. doi: 10.1136/bmjsem-2019-000712

Rice, S. M., Parker, A. G., Mawren, D., Clifton, P., Harcourt, P., Lloyd, M., et al. 
(2019b). Preliminary psychometric validation of a brief screening tool for athlete mental 

health among male elite athletes: the athlete psychological strain questionnaire. Int. J. 
Sport. Exerc. Psychol. 18, 850–865. doi: 10.1080/1612197X.2019.1611900

Rocha, V. V. S., Osório, F., and de-L,  (2018). Associations between competitive 
anxiety, athlete characteristics, and sport context: evidence from a systematic review and 
meta-analysis. Arch Clin Psychiat. 45, 67–74. doi: 10.1590/0101-60830000000160

Ryan, R. M., and Deci, E. L. (2000). Self-determination theory and the facilitation of 
intrinsic motivation, social development, and well-being. Am. Psychol. 55, 68–78. doi: 
10.1037/0003-066X.55.1.68

Schaufeli, W. B., and Bakker, A. B. (2004). Job demands, job resources, and their 
relationship with burnout and engagement: A multi-sample study. J. Organ. Behav. 25, 
293–315. doi: 10.1002/job.248

Sebri, V., Triberti, S., and Pravettoni, G. (2023). The self 's choice: priming attentional 
focus on bodily self promotes loss frequency bias. Curr. Psychol. 42, 378–389. doi: 
10.1007/s12144-021-01400-8

Smith, R. E. (1986). Toward a cognitive-affective model of athletic burnout. J. Sport 
Psychol. 8, 36–50. doi: 10.1123/jsp.8.1.36

Smith, R. E., and Smoll, F. L. (1990). “Sport performance anxiety” in Handbook of 
social and evaluation anxiety. ed. H. Leitenberg (New York: Plenum Press), 417–454.

Spitzer, R. L., Kroenke, K., Williams, J. B. W., and Löwe, B. (2006). A brief measure for 
assessing generalized anxiety disorder: the GAD-7. Arch. Intern. Med. 166, 1092–1097. 
doi: 10.1001/archinte.166.10.1092

Sun, W., Fu, J., Chang, Y., and Wang, L. (2012). Epidemiological study on risk factors 
for anxiety disorder among Chinese doctors. J. Occup. Health 54, 1–8. doi: 10.1539/
joh.11-0169-OA

Thomas, C. E., Gastin, P. B., Abbott, G., and Main, L. C. (2021). Impact of the talent 
development environment on the well-being and burnout of Caribbean youth track 
and field athletes. Eur. J. Sport Sci. 21, 590–603. doi: 10.1080/17461391.2020.1775894

Turner, M. J. (2016). Rational emotive behavior therapy (REBT), irrational and rational 
beliefs, and the mental health of athletes. Front. Psychol. 7:1423. doi: 10.3389/fpsyg.2016.01423

van Dam, A. (2016). Subgroup analysis in burnout: relations between fatigue, anxiety, 
and depression. Front. Psychol. 7:90. doi: 10.3389/fpsyg.2016.00090

Wendling, E., Kellison, T. B., and Sagas, M. A. (2018). Conceptual examination of 
college athletes' role conflict through the lens of conservation of resources theory. Quest 
70, 28–47. doi: 10.1080/00336297.2017.1333437

Werner, N. S., Jung, K., Duschek, S., and Schandry, R. (2009). Enhanced cardiac 
perception is associated with benefits in decision-making. Psychophysiology 46, 
1123–1129. doi: 10.1111/j.1469-8986.2009.00855.x

Xu, K., Huang, H., and Lu, W. (2019). Comparative analysis of the structural features 
of competitive sports Systems in China and the United States. J. Beijing Sport Univ. 42, 
90–99. doi: 10.19582/j.cnki.11-3785/g8.2019.11.009

Yıldırım, M., and Ashraf, F. (2023). Fear of COVID-19, coronavirus anxiety, 
COVID-19 burnout, and resilience: examining psychometric properties of COVID-19 
burnout scale in Urdu. JAAS 1:002190962311531. doi: 10.1177/00219096231153161

Yıldırım, M., Kaynar, Ö., Arslan, G., and Chirico, F. (2023b). Fear of COVID-19, 
resilience, and future anxiety: psychometric properties of the Turkish version of the dark 
future scale. J. Pers. Med 13:597. doi: 10.3390/jpm13040597

Yıldırım, M., Kaynar, Ö., Chirico, F., and Magnavita, N. (2023a). Resilience and 
extrinsic motivation as mediators in the relationship between fear of failure and burnout. 
IJERPH 20:5895. doi: 10.3390/ijerph20105895

Yoshida, N., Miyazaki, S., Waki, H., Minakawa, Y., Koido, M., Mashimo, S., et al. (2023). 
Health status of university football athletes through multidimensional screening. Phys. 
Sportsmed. 30, 5–6. doi: 10.3810/psm.2002.09.413

Yu, J. Y., and He, X. H. (2004). Statistical analysis of data and SPSS application. Beijing: 
Posts and Telecommunications Press.

Zhang, T. T., and Zhi, E. L. (2018). The relationship between stress perception and 
exercise-induced mental fatigue: A moderated mediation model. J. Shanghai Univ. Sport. 
34, 47–63. doi: 10.14333/KJTE.2018.34.4.47

Zhao, L. Y., Liu, Z. Y., and Zhang, L. G. (2022). The effect of perceived social support 
on mental health of Chinese college soccer players during the COVID-19 lockdown: the 
chain mediating role of athlete burnout and hopelessness. Front. Psychol. 13:1001020. 
doi: 10.3389/fpsyg.2022.1001020

Zhou, X., and Xiao, D. (2023). Research on the challenges and strategies for 
maintaining competitive advantage in the Chinese table tennis team. J. Beijing Sport 
Univ. 46, 147–156. doi: 10.1108/eb028399

Zhu, X., Haegele, J. A., Liu, H., and Yu, F. (2021). Academic stress, physical activity, 
sleep, and mental health among Chinese adolescents. Int. J. Env. Res. Pub. Health 
18:7257. doi: 10.3390/ijerph18147257

https://doi.org/10.3389/fpsyg.2024.1422207
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1016/j.psychsport.2015.08.005
https://doi.org/10.1016/j.psychsport.2016.05.010
https://doi.org/10.1016/j.psychsport.2016.05.010
https://doi.org/10.3109/02699051003610508
https://doi.org/10.1146/annurev.psych.52.1.397
https://doi.org/10.1123/tsp.18.2.154
https://doi.org/10.1123/tsp.18.2.154
https://doi.org/10.1016/j.psychsport.2018.05.013
https://doi.org/10.1016/j.psychsport.2018.05.013
https://doi.org/10.2165/00007256-200636100-00001
https://doi.org/10.5603/DEMJ.2019.0003
https://doi.org/10.1097/JSA.0000000000000233
https://doi.org/10.4149/BLL_2020_146
https://doi.org/10.4149/BLL_2020_146
https://doi.org/10.1054/mehy.2001.1325
https://doi.org/10.1016/j.burn.2015.03.001
https://doi.org/10.1016/j.burn.2015.03.001
https://doi.org/10.1080/02640414.2021.2015908
https://doi.org/10.1123/jcsp.4.3.204
https://doi.org/10.1177/014662167700100306
https://doi.org/10.1123/jsep.23.4.281
https://doi.org/10.1123/jsep.23.4.281
https://doi.org/10.4085/1062-6050-0484.22
https://doi.org/10.1080/00913847.2016.1216719
https://doi.org/10.2165/11536580-000000000-00000
https://doi.org/10.1136/bjsports-2019-100715
https://doi.org/10.1136/bjsports-2019-100620
https://doi.org/10.1136/bjsports-2019-100620
https://doi.org/10.1136/bmjsem-2019-000712
https://doi.org/10.1080/1612197X.2019.1611900
https://doi.org/10.1590/0101-60830000000160
https://doi.org/10.1037/0003-066X.55.1.68
https://doi.org/10.1002/job.248
https://doi.org/10.1007/s12144-021-01400-8
https://doi.org/10.1123/jsp.8.1.36
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1539/joh.11-0169-OA
https://doi.org/10.1539/joh.11-0169-OA
https://doi.org/10.1080/17461391.2020.1775894
https://doi.org/10.3389/fpsyg.2016.01423
https://doi.org/10.3389/fpsyg.2016.00090
https://doi.org/10.1080/00336297.2017.1333437
https://doi.org/10.1111/j.1469-8986.2009.00855.x
https://doi.org/10.19582/j.cnki.11-3785/g8.2019.11.009
https://doi.org/10.1177/00219096231153161
https://doi.org/10.3390/jpm13040597
https://doi.org/10.3390/ijerph20105895
https://doi.org/10.3810/psm.2002.09.413
https://doi.org/10.14333/KJTE.2018.34.4.47
https://doi.org/10.3389/fpsyg.2022.1001020
https://doi.org/10.1108/eb028399


Gao and Wang 10.3389/fpsyg.2024.1422207

Frontiers in Psychology 13 frontiersin.org

Appendix

Introduction of athlete sample characteristics.
TABLE A1 Detailed information of the participants.

Variable Total
N (%)

International Master 
Athlete
N (%)

Master Athlete
N (%)

Division I Athlete
N (%)

Gender

Male 256(51.1) 19(3.8) 109(21.8) 128(25.5)

Female 245(48.9) 24(4.8) 92(18.4) 129(25.7)

Age

18 94(18.8) 2(0.4) 27(5.4) 65(13.0)

19 110(22) 4(0.8) 28(5.6) 78(15.6)

20 81(16.2) 5(1.0) 37(7.4) 39(7.8)

21 49(9.8) 2(0.4) 22(4.4) 25(5.0)

22 69(13.8) 4(0.8) 36(7.2) 29(5.8)

23 26(5.2) 3(0.6) 13(2.6) 10(2.0)

24 18(3.6) 4(0.8) 12(2.4) 2(0.4)

25 22(4.4) 5(1.0) 12(2.4) 5(1.0)

26 16(3.2) 5(1.0) 7(1.4) 4(0.8)

27 8(1.6) 6(1.2) 2(0.4) /

28 4(0.8) 1(0.2) 3(0.6) /

29 4(0.8) 2(0.4) 2(0.4) /

Sport Discipline

Swimming 78(15.6) 3(0.6) 32(6.4) 43(8.6)

Track and Field 70(14) 10(2.0) 24(4.8) 36(7.2)

Gymnastics 25(5.0) 4(0.8) 10(2.0) 11(2.2)

Rowing 11(2.2) / 1(0.2) 10(2.0)

Table Tennis 28(5.6) 1(0.2) 7(1.4) 20(4.0)

Badminton 8(1.6) 1(0.2) 3(0.6) 4(0.8)

Basketball 5(1.0) / 1(0.2) 4(0.8)

Canoeing/Kayaking 8(1.6) / 4(0.8) 4(0.8)

Cycling 10(2.0) / 5(1.0) 5(1.0)

Boxing 5(1.0) 2(0.4) 1(0.2) 2(0.4)

Fencing 10(2.0) / 1(0.2) 9(1.8)

Modern Pentathlon 17(3.4) 1(0.2) 10(2.0) 6(1.2)

Judo 1(0.2) 1(0.2) / /

Tennis 45(9.0) 3(0.6) 24(4.8) 18(3.6)

Martial Arts 17(3.4) 1(0.2) 8(1.6) 8(1.6)

Acrobatics gymnastics 33(6.6) 4(0.8) 20(4.0) 9(1.8)

Taekwondo 2(0.4) 1(0.2) 1(0.2) /

Calisthenics 2(0.4) / / 2(0.4)

Trampoline 18(3.6) / 6(1.2) 12(2.4)

Rugby 7(1.4) / 3(0.6) 4(0.8)

Soccer 30(6.0) 4(0.8) 12(2.4) 14(2.8)

Dive 71(14.2) 7(1.4) 28(5.6) 36(7.2)
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