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Objectives: The primary objective is to compare the prevalence of mental health problems, including psychological distress, anxiety and depressive symptoms in Japan Rugby Top League players in the new life with COVID-19 with those evaluated before COVID-19.
Methods: An observational comparative web-based cross-sectional study was employed for Japan Rugby Top League players. We compared the data from 220 Japanese and 7 foreign players during the new life with COVID-19 with the data from before COVID-19, which was obtained from 233 Japanese and 18 foreign players. We measured anxiety and depression symptoms with the validated Kessler-6, which has been widely used in clinical and research settings among different populations. To investigate the distribution of K6 score and whether there are discrete clusters or not, we conducted the two-step cluster analysis.
Results: In the new life with COVID-19, 15.0% of players reported mild symptoms, which was significantly lower than the 32.3% of players before COVID-19. The prevalence of moderate and severe symptoms was 6.7 and 3.5%, respectively, in the group during the new life with the COVID-19, and 4.8 and 5.2% in the pre-COVID-19 group, with no significant difference. A two-step cluster analysis supported the existence of these two qualitatively different clusters in both groups.
Conclusions: With the spread of new lifestyles related to COVID-19, some rugby players may have improved mental health status due to changes in their daily living environment. Such environmental adjustments alone may not have been sufficient to change the mental health status of others. Rugby players or their teams may require mental health professionals and systems that ensure rest, adjust the environment, and sustainably provide more professional care.
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HIGHLIGHTS

• The study provides insight into the impact of the huge social and environmental changes resulting from the COVID-19 pandemic on the mental health of the elite athletes in the Japan Rugby Top League. Such an impact is of increasing clinical and research interest worldwide.
• Few epidemiological studies have been conducted to examine the mental health status of elite athletes in Asian countries, including Japan, and the current findings are gained from a different sample than previous studies in this research field.
• A particular strength of the current study is the use of Kessler-6, which is already globally validated and widely used in clinical and research settings in different populations, which could allow comparison with other populations or conditions.
• A limitation of the study is that we conducted a cross-sectional study rather than a prospective cohort study.
• A further limitation is possible bias due to mental health-related stigma and pandemic-related stressor self-reporting experiences.
INTRODUCTION
Research and practice on mental health among elite athletes is growing rapidly. The prevalence of mental health symptoms and illnesses in elite sport is comparable to the general population. According to a recent review by Reardon et al. (2019), [1] the prevalence ranges from 5 to 35% for anxiety and depression in elite athletes reported in previous prospective studies, which also applies to male rugby players in United Kingdom [2] and Japan. [3] The multiple factors of the mental health problems include general factors (e.g., stressful life events and inadequate social support) and athlete-specific factors (e.g., physical injury, poor performance, competition for selection, career transition). In addition, contact sports athletes may exhibit mental health symptoms and associated suicidal behavior due to biological causes such as chronic traumatic encephalopathy [4]. The usual definition of an elite athlete is an athlete who competes at a national or international level, including athletes in the domestic league [5]. International sports organizations, including the International Olympic Committee (IOC), and experts from sports sciences have stated that mental health research is required for elite athletes [1, 6–11]. The essential first step for developing care is understanding the actual mental health status.
The COVID-19 pandemic has changed the daily lives of people worldwide, and athletes have also been affected by the spread of the infection. For example, lockdown in the place of residence, postponement of the Tokyo 2020 Olympic and Paralympic Games and other competitions, and restricted use of training centers have been implemented as measures to prevent the spread of infection. These changes and the associated adaptation to behavioral restrictions may have caused demoralization due to the accumulation of multiple reasons [12, 13]. The social conditions may also have increased mental health problems, including depression and anxiety [14–16]. Gouttebarge et al. compared the mental health status measured by PHQ-9 of European soccer league players before COVID-19 and during the COVID-19 emergency period [16]. In the COVID-19 emergency period, both male and female soccer players had more clinical mental health symptoms than before the COVID-19 infection. A year since the spread of COVID-19, at the time when the current research was conducted, people in Japan were beginning to adapt to the social changes in their lives due to COVID-19. Office work had been changed to working remotely from home, eliminating the responsibility of going to the office and increasing self-organization of time. This change was also relevant to the athletes in this study, as Japan Rugby Top League is a corporate sport, and many athletes are employed by a company. Most media events attended by athletes had also changed from in person to online. Although different from life before COVID-19, due to measures such as wearing masks to prevent infection, in Japan training and practice had resumed, and competitions were gradually being held.
Regarding the mental health status of elite athletes, comparisons between the pre-COVID-19 period and the initial emergency phase and lockdown period have been reported [16–18]. However, to the best of our knowledge, no studies have compared the pre-COVID-19 period with life after changes in the social environment due to COVID-19. The purpose of this study is to compare the prevalence of mental health problems, including psychological distress, anxiety and depressive symptoms in Japan Rugby Top League players in the new life with COVID-19 with those evaluated before COVID-19.
METHODS
Study Design
This study is an observational comparative cross-sectional study. Our report is in accordance with the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) guidelines [19, 20] for observational cross-sectional studies.
Participants and Recruitment
We recruited the participants from a total of 612 rugby players (565 Japanese and 47 foreign players) registered with the Japan Rugby Players’ Association. The participants were all aged 18 years and over and belonged to the Japan Rugby Top League. The current survey was available in both Japanese and English. Exclusion criteria did not apply. The current study employed a web-based cross-sectional design. This survey URL was distributed to all the players who were members of the Japan Rugby Players’ Association through representatives of each team. The participants were invited to complete the anonymous survey submitted only by those who voluntarily agreed. The completion time of the survey was estimated to be less than 10 min. The participants were informed via the cover page on the web about the survey process, including the purpose of the study, data collection procedures, and the consequences of participating or not participating in the study. The participants were reminded of any missing items before progressing to the next page, resulting in no missing outcome data. We granted the participants individual, one-time access to complete the survey via a tablet or computer using IP address filtering. The cross-sectional data were collected shortly before the start of the off-season from December 2020 to February 2021.
Measurements
This survey was conducted as part of a collaborative project with researchers, mental health professionals, and the Japan Rugby Players’ Association to develop a mental health care system for Japanese elite athletes, including Japan Rugby Top League players [21]. The current study design and the content of this web-survey were developed by an interdisciplinary team consisting of rugby players, psychiatrists, clinical psychologists, psychiatric social workers and public health nurses.
Background Information/Demographics
The survey of background information and demographic items included age, country of birth, educational attainment, marital status, a child living in the household, residential status, experience on the national team, and status of play during the last season.
Main Outcome Measures
We measured anxiety and depression symptoms with the Japanese version of a globally widely accepted screening tool, the Kessler-6 (K6) [22, 23]. The K6 is a six-item self-report scale that evaluates the frequency of experiencing general psychological distress, such as nervousness, tiredness, hopelessness, and restlessness. The scores are categorized to indicate the respondents’ mental health problems over the past 30 days. Responses to items are made on a 5-point scale. Community samples have demonstrated the validity in screening mood and anxiety disorders and have been identified as a powerful psychometric test in the Japanese population [24]. Scores range from 0 to 24, with higher scores indicating more severe mental illness. Previous studies have suggested that psychological distress levels can be divided into four groups: no distress, mild, moderate, and severe distress, from 0 to 4, 5 to 10, 10 to 12, and 13, respectively [24, 25]. K6 has been translated into Japanese, and studies to establish screening performance and optimal cut-off points in Japan have shown that the optimal cut-off point for K6 is 4/5, and sensitivity is 100%, with moderate-to-high specificity [25]. The K6 has been widely used in clinical and research settings among different populations, including general populations, patients, and athletes worldwide. Thus, it offers normative data for comparison.
Pre-COVID-19 Comparison Group
The comparison group consisted of male rugby players who belonged to the Japan Rugby Top League, as did those currently surveyed during the new life with COVID-19 [3]. The players in the comparison group fulfilled the same inclusion criteria as the current study group. The data from the comparison group was collected before the COVID-19 pandemic, from December 2019 to January 2020. Out of the total of 600 players registered with the Japan Rugby Players’ Association, 251 participants then gave their consent (response rate: 41.8%). The results of the previous sample have already been published [3].
Patient and Public Involvement
No patients were involved in this study because the purpose was to assess the mental health status of Japan Rugby Top League players. Each participant received a summary of their findings from the Japan Rugby Players’ Association.
Statistical Methods
The percentage of players with specific demographic characteristics and experience of certain life events was calculated according to anxiety and depression symptoms within the validated cut-off values of K6. The 30-days prevalence of anxiety and depressive symptoms (expressed as a percentage) was calculated for each level of severity as the proportion of the number of participants with the condition relative to the total number of participants. The differences between groups in the 30-days mental health status were determined with Fisher’s exact test. To determine which categories differed between the two groups, we performed residual analysis with the Bonferroni correction. In addition, we used two-step cluster analysis to investigate the distribution of K6 score and whether there were discrete clusters or not. To perform Fisher’s exact test and the residual analysis, we used the free software R. All other analyses were conducted with Stata version 16 (StataCorp LLC, College Station, TX, United States). All tests were two-sided, and p-values were compared with the significance level of α = 0.05.
Ethical Considerations
All investigators received instruction on research ethics. This study was approved and facilitated by the Research Ethics Committee at the National Center of Neurology and Psychiatry (approval number: A2020-015 and A2020-058).
RESULTS
Among 565 Japanese players, 220 players agreed and completed the survey. Out of the total of 47 foreign players, 7 participants gave their consent. Overall, 227 of the 612 players agreed to complete the survey (response rate: 37.1%). The response rate of this survey was not lower than other mental health surveys in Japan. The pre-COVID-19 comparison group consisted of 233 Japanese and 18 foreign players. Overall, the new life with COVID-19 and pre-COVID-19 groups were similar regarding descriptive variables (Table 1).
TABLE 1 | Demographic characteristics of the study participants before-COVID-19 (n = 251) and in the new life with COVID-19 (n = 227). Mental fitness survey for rugby players, Japan, 2019–2021.
[image: Table 1]Table 2 presents the prevalence and score of psychological distress and anxiety and depressive symptoms (per severity level) for the pre-COVID-19 and new life with COVID-19 groups. 32.3% of the players in the pre-COVID-19 group and 15.0% of the players in the new life with COVID-19 reported mild symptoms. The prevalence of moderate and severe symptoms was 10.0% (4.8 and 5.2%, respectively) in the pre-COVID-19 group and 10.2% (6.7 and 3.5%, respectively) in the new life with COVID-19. Fisher’s exact test showed a significant difference in distribution between the two groups (x2 = 21.6, df = 3, p < 0.001). The residual analysis showed that in the new life with COVID-19 group, the frequency of normal status was significantly higher than the expected frequency (z = 3.943, adjusted p = 0.001), and the frequency of mild symptoms was significantly lower than the expected frequency (z = −4.417, adjusted p < 0.001). Bonferroni correction was used to adjust the p-value.
TABLE 2 | Prevalence of anxiety and depressive symptoms for each level of severity before COVID-19 (n = 251) and in the new life with COVID-19 Group (n = 227). Mental fitness survey for rugby players, Japan, 2019–2021.
[image: Table 2]The two-step cluster analysis showed that both groups were divided into two clusters. The mean scores for K6 were 1.4 ± 1.6 and 10.1 ± 3.8 in the new life with COVID-19 groups, and 1.9 ± 1.6 and 8.5 ± 3.4 in the pre-COVID-19 groups, respectively.
DISCUSSION
In the current cross-sectional comparative study, we have demonstrated that the proportion of Japan Rugby Top League male players with psychological distress had decreased over the preceding year of COVID-19 social change. We have also shown that the prevalence of anxiety and depressive symptoms in elite athletes was consistent between the pre-COVID-19 period and the period 1 year after the COVID-19 infection emergency period.
Mild Depression and Anxiety Symptoms
The current results show that in the new life with COVID-19, when some stability had been achieved in the economy and daily life in Japan, the prevalence of psychological distress in players had decreased compared with the prevalence prior to COVID-19. Given that clinical mental health symptoms, including anxiety and depression, increased with the initial spread of the infection, when there were severe restrictions on behavior such as lockdown, [16] most players in the current survey appear to have adapted and experienced recovery as the social environment changed after the initial state of emergency. Previous findings [17, 18] showed that the high-level athletes received the impacts on a dichotomized mental health by the COVID-19; they experienced a period of overwhelmingly stress and followed by a return to baseline well-being during the lockdown. Elite athletes are known to be an at-risk but resilient population, resourceful in achieving positive adjustments [26]. While the players experienced social changes due to COVID-19, their mental health status may have been positively impacted by the guarantee of their basic livelihood and salary by their team and company. Paid jobs other than competition and training were moved online. The resulting increase in self-organization of time that the players could use to recover from physical and mental fatigue may have positively affected mental health. Their mental health status may also have improved with the recommencement of the schedule of the Japan Rugby Top League. In some rugby players, as in the general population, there may be a subpopulation in which environmental adjustment works effectively.
Moderate or Severe Depression and Anxiety Symptoms
We also found no difference in the proportion of players with clinical mental health symptoms, including anxiety and depression, during social and environmental changes due to COVID-19. However, we should note the interpretation of this result. Since the time-trend comparison was at the cross-sectional group level rather than the individual level using longitudinal data, players with clinical mental health symptoms are not necessarily the same individuals in both groups. While the number of players with mild symptoms decreased due to environmental and lifestyle changes, moderate to severe cases remained unchanged. The current results might indicate that significant environmental and lifestyle changes alone could not modify or improve the poor mental health status of some players with moderate to severe mental health symptoms. In other words, moderate to severe mental health status in rugby players or athletes might be related to something other than environmental problems, such as lack of rest time. This finding may be useful information for clinical mental health care. According to a supporting module by the IOC mental health working group from a psychiatric treatment perspective, [27] this subpopulation might require additional care, including brief psychotherapy, [28] and in some cases medication, in addition to environmental adjustments.
Findings From Two-Step Cluster Analysis
The two-step cluster analysis results also showed two discrete clusters in both of the two periods. The results suggest that the Japan Rugby Top League players may be composed of two qualitatively different groups. They may consist of a “standard” cluster without or with mild psychological distress resulting from a normal response to environmental factors, and a “pathological” cluster with mental health problems. This information could be shared among athletes, coaches and healthcare professionals working in the sports community, and they might consider implementing prevention, early detection, and support and recovery measures [29]. The findings indicate that rugby players or their teams need mental health professionals and systems that ensure rest, adjust the environment, and sustainably provide more professional care. Universal mental health care by non-clinician (e.g., athlete welfare staff, coaches/paraprofessionals) can be incorporated into a team or organization. Such non-clinical approaches, i.e., adequate rest, mental health status measurement, or consideration of additional mental health support, might help maintain optimal health [29, 30]. Additionally, for the pathological group, more specialized treatment might be required, such as psychotherapy and/or medication. In Australia, a research and practice collaboration between Orygen Youth Health and the Australian Institute of Sport has been implemented with such a specific mental health care system for elite athletes [31].
Strengths and Limitations
We acknowledge the strengths of this study and several limitations that should be taken into consideration. One of the strengths is that it is one of the few studies investigating the impact of huge social and environmental changes on an elite athlete population. While globally rising clinical and research interests drive the move to promote and support elite athletes’ mental health, only a small number of fundamental epidemiological studies have investigated Japanese athletes’ mental health. Regarding the limitations of this study, first, we conducted a cross-sectional study rather than a prospective cohort study. A rigorous prospective study based on a longitudinal design with a one-year follow-up period, including the COVID-19 emergency period, might provide insight into time-based trends. Second, the participants in this study were all male rugby players, considering the feasibility of the study. While the response rate to this survey is comparable to other mental health surveys, [32] it is not sufficient to accurately estimate Japanese elite athletes’ overall trend. People who do not respond to or are unwilling to engage in such mental health surveys may have mental health-related stigma and more severe symptoms [33]. In addition, an international comparative survey is required because there may be significant cross-cultural differences between different cultures in mental health symptoms and illnesses and the implementation of preventative measures for infectious diseases. Third, the variables related to risk factors of mental health problems rather than COVID-19 life changes in the athletes examined in this study might not be sufficient. Third, since the variables included in the data at the two time points treated in this study were the same, we were able to compare them. However, the variables related to risk factors of mental health problems in the athletes examined in this study might not be sufficient. Based on the results of previous research [18], in future research we need to expand the scope of adjustment risk variables, including injuries, relocation, or being on tour/long periods away from home.
Conclusion
Overall, Japanese male rugby players’ mental health status as elite athletes in the new life with COVID-19 was better than before COVID-19. However, the proportion of players who had clinical mental health symptoms did not changed during this period. In the new lifestyle associated with COVID-19, the mental health status of some rugby players might have improved due to changes in the social environment, such as increased self-organization of time, based on guaranteed security of livelihood and salary. In contrast, such environmental adjustments alone may not have changed the mental health status of other players. Additional two-step cluster analysis might clarify the existence of two qualitatively different groups. The mental health status of a “standard” group might result from normal responses to the surrounding environment. The mental health status of others might be more “pathological” and require professional care in addition to environmental adjustment. Mental health professionals and systems that provide continuous mental health care with multiple options might have to be incorporated in teams or organizations.
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