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Depression and injury in the high-performance athlete: A systematic review

Abstract 
Depression rates within high performance athletes are increasing and the prevalence of mild or severe depressive symptoms at this high level needs to be highlighted. The review appraises the literature in relation to mental health specifically depression of elite level athletes, including prevalence rates and using studies which have utilised validated measures such as the 12-item general health questionnaire, GHQ-12, Beck-Depression Inventory, BDI 2, and Centre for epidemiological studies depression scale CES-D. A systematic search of the databases Cochrane library, SPORTDiscus and Google scholar was conducted. The search retrieved 17 articles where some additional articles were hand searched and some removed but 8 articles were included reporting 960 high performance athletes. The results show that high performance athletes experience a high prevalence of mental health disorders specifically depressive related symptoms where it was observed that at least one athlete within an elite level team experiences depressive symptom within a season. This indicates these high-performance athletes may not be living the dream which is what the general population’s perception is, further detailed research needs to be conducted to prevent these individuals from these symptoms or at least highlight the importance of discussing it with another individual.     










Introduction 
Depression affects around 6.7% of adult's population in a year (Jensen et al., 2018). In the U.K the prevalence rates amongst both general and professional athletes appear around 25% of the population will experience depression or a mental health problem at some point in life (Newman et al., 2016). While this affects over 300 million people all over the world (World Health Organisation Foundation, 2015) it isn’t surprising that depression can affect elite level athletes as this population is still human and live normal lives and face real problems just like the general population. Literature suggests that symptoms are similar in relation to general and elite level population (Lebrun et al., 2018). Within the general population symptoms can increase on a daily basis due to stress from work or personal related issues likewise the same can occur for elite level athletes, if not worse as these athletes are constantly under stress/ pressure from coaches/ managers in order to perform at optimal levels every game, also these elite level players will be reluctant to seek help as they may be exposed and ashamed making these feel very vulnerable and weak which is the complete opposite of how any person should feel especially within the sporting environment (Didehbani et al., 2013).   
Depression is characterised by psychological, physiological and negative emotions and changes in behaviours (Frank et al., 2016). This is affected by several factors such as personal, environmental, climate, and social factors (Doherty et al., 2016). It is observed that other mood dimensions do not have the same interference and can be activated independently (Souter et al., 2018). The feelings of depression can be activated by several factors resulting in anger, confusion, frustration, inability to stay focused on performance-related cues and fatigue (Rice et al., 2018). While this depressed mood is present this can act as a catalyst for these factors which can influence performance, for example, if the athlete feels more fatigued than normal, motivation levels will be reduced which results in a reduced performance in training or games which will only have a snowball effect the higher level the athlete participates, effectively resulting in self-blame, anger internally, leading to suppression and performance decrements (Junge and Feddermann-Demont, 2016; Lahelma et al., 2015). Although this process can benefit performance for some individuals depending on how the athlete deals with the personal difficulties as it may increase the probability of a cathartic effect or focusing all the emotions into determination to succeed (Lebrun et al., 2018). 
Furthermore, physical activity is known to have a positive effect on mental health (Frank et al., 2013,7) found that physical activity performed at the highest level, might in some way compromise mental wellbeing, as it can potentially increase symptoms of depression as the individual can often overtrain themselves often leading them to burnout or even resulting in an injury or placing additional stress on that individual (Nixdorf et al., 2013). Existing research suggests that retired high-performance athletes may also be at a high risk of mental health issues (Gouttebarge et al., 2015; Wolanin et al., 2015) as these types of individuals have the perception that there is inadequate availability of mental health support (Gouttebarge et al., 2014; Didehbani et al., 2013).   
Population 
Studies involving adult athletes (18+ years) is included. Individuals not experiencing depressive related symptoms have been excluded. If studies include the following, they were excluded: amateur level athletes, post-surgery patients and learning disabilities, and not report a valid measure of depressive symptoms or if studies didn’t include a control group. Studies involving depression in relation to high performance athletes, and mental health disorders relating to depression, reported mild symptoms and validated measures, the 12-item general health questionnaire, GHQ-12, Beck-Depression Inventory, BDI 2, and Centre for epidemiological studies depression scale CES-D) were all including in the review.  
Intervention 
The review includes studies involving depression and reported depressive symptoms. Interventions of interest including those related to depression and depressive related symptoms within high performance athletes from competitive collegiate up to the elite level. Interventions were excluded if their main outcome isn’t to measure depression, or if non-elite athletes are included in a study or if there were no reported symptoms or no mention of measuring the symptoms utilising validated measures.       
Control 
Depression measures of high-performance athletes was reported to observe the response rate based on validated depression tests. 
Outomes
The primary outcome includes observing the depression and depressive symptoms of high-performance athletes across a variety of sports such as American football, soccer, rugby, swimming, rugby and tennis from all different European countries as well as in America and Australia. Other mental health disorders are included in these studies but only depression measures are targeted within this review as the tests associated with depression and depressive related symptoms are validated. These findings can indicate if high-performance athletes are more likely to report depressive symptoms and any other related conditions. Also, if these athletes need extra support or if there should be alternative strategies in place to assist these athletes to reduce these symptoms or completely remove them.        
Method
Search strategy
To identify relevant studies the following databases were utilised; Cochrane library, SPORTDiscus and Google scholar. Using the PICOS format to develop the search terms; ‘Depression affecting elite athlete performance’ AND ‘Depressive symptoms affecting high level performance’ AND ‘professional’, ‘top level’ AND ‘Depressive disorders in sport’. All papers/ literature is documented in the reference list at the end. This review focused mainly on depressive symptoms. Studies involving elite athletes or high-performance athletes were considered within the same category, ranging to semi-elite which is athletes participating at competitive college level which is just before the elite level. Studies that met the search criteria were included such as; studies including elite athletes with at least mild depressive symptoms and included a validated measure of depressive symptoms while also all published in English. Studies involving individuals who didn’t participate at a high level were not included.    
 Risk of bias in individual studies 
The risk of bias will be conducted by ME who checked these assessments methodology for all included studies. 
 Data Collection 
A data extraction form will be developed and used to extract data from the included studies on depression and depressive symptoms of high-performance athletes. Including the study type and design, population, aim and important outcomes mapped to study measures and key findings. 
Study Designs
The study designs included were cross-sectional observational studies mixed-method design or randomised controlled trials. 

Results 
The search returned 17 initial articles and a hand search found an additional 15 articles. Of the 32 articles 12 were removed as these studies included: non-elite athletes, no reported depressive symptoms and no measure of depressive symptoms. 8 articles were included reporting from 960 high performance athletes (Doherty et al., 2016; Rice et al., 2016 ; Gouttebarge et al., 2015; Gulliver et al., 2014; Yang et al., 2014; Hammond et al., 2013; Nixdorf et al., 2013; Lane et al., 2004). Performance levels range from elite levels to competitive collegiate athletes. Studies were conducted in Australia, America and European countries like Germany, Finland, Sweden, Norway, France and Spain. All studies used validated measures of depressive symptoms. The 12-item general health questionnaire (GHQ-12), Beck-Depression Inventory (BDI 2) and Centre for epidemiological studies depression scale (CES-D) were the validated measures used. The included studies showed a low risk for bias as the included measures for depression are validated internally and externally. 
Table 1: Shows study results of elite athletes experiencing/ experienced depression. 
	Name 
	Sport and number of athletes 
M=Male 
F=Female
	Test method 
NR=Not reported 
	Response Rate (%)
NR=Not reported
	Result /Mean (%)
M =Male 
F= Female

	Doherty et al., (2016)
	Various sports, 8 
	CES-D
	NR
	15% recommended for further assessment 

	Rice et al., 2016
	Various sports
	BDI-2
	NR
	2.9% moderate symptoms

	Gouttebarge et al., 2015
	Football
M 149
	GHQ-12
	29
	26% symptoms of depression

	Gulliver et al., 2014
	Various Sports 224 (106 M, 118 F
	CES-D
	25.1
	M,10.33 =23.6%
F, 16,67 =30.5%

	Yang et al., 2014
	American Football players 330    M, 256 F, 131 
	CES-D
	88.9
84.3
	20.0 %

	Hammond et al., 2013
	Swimming, 50, M, 28 F, 22
	BDI -2
	NR
	37% mild symptoms reported based on BDI-2

	Nixdorf et al., 2013
	Football, 162 M, 104, F, 58
	CES-D
	NR
	M12.6 F 13.4
19%

	Lane et al., 2004
	Various sports 124,                 M, 102 F, 22
	CES-D
	NR
	10% ongoing depression



Depressive symptoms were seen across all investigated studies, rates of mild to high depressive symptoms ranged from 3% to 37% for high performance male athletes and 5% to 20.0% for high performance females (Gouttebarge et al., 2015; Gulliver et al., 2014). There was a variety of sports involved where it was seen regardless which sport there was at least one individual within a team to have reported at least mild depressive symptoms (Cox et al., 2017). Also, it was observed that specifically injured players who were assessed had higher rates of symptoms compared to other elite athletes within the team (Junge and Feddermann-Demont, 2016). Within the included study, the prevalence of football for mental health issues ranged from 5% to 26% depression. Mental health issues around football are related to the fact that players feel like there is a low level of social support whether that is from teammates, coaches or other additional support (Küttel and Larsen, 2020). Although in a self-reporting sample of German mixed elite athletes, depression rates were lower recording 15% (Gouttebarge et al., 2015). In more sensitive incidents like injury and chronic stress higher rates of depressive symptoms have been observed around 46% (Gouttebarge et al., 2015; Gulliver et al., 2014; Nixdorf et al., 2013). Similar prevalence was observed in swimmers, prior to competitions it was reported that 68% of swimmers met the criteria for high depressive symptoms but in the last three years, currently 34% of athletes reported symptoms with more females experiencing symptoms than males. Although symptoms lowered post competition (26%) but it was reported in this study that the prevalence of depression increased significantly within the higher-level athletes competing at national level where it was observed that performance failure was related to the high depression rates amongst these individuals (Moore et al., 2018).   
The purpose of this review was to indicate if high performance athletes are more likely to report depressive symptoms and any other related conditions. The results from this review show that regardless of what level of competition an athlete plays at, there is still the possibility that an individual can experience at least mild depressive symptoms. Although at the elite level studies involving sufficient number of females showed higher rates of symptoms compared to males but not all of the included studies had females included. It is even observed between elite and non-elite level athletes where the report of depressive symptoms is higher in females than males (Belz et al., 2018; Kontos et al., 2012). The difference between prevalence rates between males and females may be due to males trying to appear ‘tough’ or just having a more mental toughness attitude and having the perception of seeking help is weak as they are seen as role models whereas, females may seek help sooner where it is seen that depressive symptoms are higher as other elite level athletes may not have reported any symptoms. To potentially prevent the growing of these sensitive emotions and increase the awareness of depression it may spur on the elite athletes to report them, and share their issues with social support and not be afraid to seek help. Also, to increase the prevalence figures/ make these more reliable, data from these diagnoses should be carried out in the form of 1 on 1 structured clinical interviews compared to self-assessed data, this way the individual has time to share and talk about their emotions which at times can just be enough. It has been calculated that 38.2% of elite European population experiences mental health issues (Wichenn et al., 2011). 
Furthermore, none of the studies included had any athletes who were disabled or having any disability whether it mental or physical, as there is a lack of knowledge about mental health outcomes (Solomon et al., 2016). Some studies within this review included self-reporting instead of a structured 1 on 1 interview where the extent of some individuals may not share the appropriate information so, by carrying out structured clinical interviews may put the athlete at ease as they have someone to talk to.     


Conclusion
Overall, the results of the review show that at least one individual at the elite level experiences depressive symptoms and females are at a higher prevalence rate than males in the studies that included females. By highlighting that there is help out there could raise awareness to other elite athletes who feel like they can ‘t seek help due to the perception of appearing weak. There is still a lack of research in this area which needs to be addressed as it is not just happening at the elite level it is also known to affect non-elite athletes while also being the gateway into mental health where the individual; could then experience other related mental health disorders.     
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