

[image: image1]
Epidemic Rumination and Resilience on College Students' Depressive Symptoms During the COVID-19 Pandemic: The Mediating Role of Fatigue












	
	ORIGINAL RESEARCH
published: 09 December 2020
doi: 10.3389/fpubh.2020.560983






[image: image2]

Epidemic Rumination and Resilience on College Students' Depressive Symptoms During the COVID-19 Pandemic: The Mediating Role of Fatigue

Baojuan Ye1†, Xiuxiu Zhou1†, Hohjin Im2*†, Mingfan Liu1, Xin Qiang Wang1 and Qiang Yang3


1Center of Mental Health Education and Research, School of Psychology, Jiangxi Normal University, Nanchang, China

2Department of Psychological Science, University of California, Irvine, Irvine, CA, United States

3School of Education, Jiangxi Normal University, Nanchang, China

Edited by:
Llewellyn Ellardus Van Zyl, North-West University, South Africa

Reviewed by:
Ad Kleingeld, Eindhoven University of Technology, Netherlands
 Keri Pekaar, Eindhoven University of Technology, Netherlands

*Correspondence: Hohjin Im, hohjini@uci.edu

†These authors share first authorship

Specialty section: This article was submitted to Public Mental Health, a section of the journal Frontiers in Public Health

Received: 11 May 2020
 Accepted: 10 November 2020
 Published: 09 December 2020

Citation: Ye B, Zhou X, Im H, Liu M, Wang XQ and Yang Q (2020) Epidemic Rumination and Resilience on College Students' Depressive Symptoms During the COVID-19 Pandemic: The Mediating Role of Fatigue. Front. Public Health 8:560983. doi: 10.3389/fpubh.2020.560983



The restriction of numerous sectors of society and the uncertainty surrounding the development of the COVID-19 pandemic have resulted in adverse psychological states to college students isolated at home. In this study, we explored the mediating role of fatigue in the effects of epidemic rumination and resilience on depressive symptoms as well as how epidemic rumination and resilience may interact with one another. A large sample of Chinese college students (N = 1,293) completed measures on epidemic rumination, resilience, fatigue, and depressive symptoms. Results indicated depressive symptomology was positively predicted by epidemic rumination while negatively predicted by resilience. In both cases, fatigue partially mediated these effects and positively predicted depressive symptoms. Unexpectedly, epidemic rumination and resilience interacted in a manner where the effect of rumination on fatigue became stronger as resiliency increased. Theoretical and practical implications are provided to further interpret the results.
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INTRODUCTION

The heavy losses to the lives and property of people around the world from the global outbreak and spread of COVID-19 has induced severe psychological trauma to those affected. China was one of the earliest countries to be affected by COVID-19 and likewise one of the first to implement widescale measures to curb viral spread. In an effort to limit the spread among youth on college campuses, the Ministry of Education in China extended Winter recess and postponed the start of Spring semester. For Chinese college students, prolonged time at home with limited ability to go outside meant doing one's part to stop the spread of COVID-19. However, this came at the cost of abating their participation in normative social activities, such as meeting friends or participating in extracurricular activities. Such public health measures have led to a downstream torrent of negative mental health outcomes. Indeed, several studies have found that COVID-19 related stressors accrued a myriad of negative effects on mental health, such as inducing symptoms of both anxiety and depression [e.g., (1–3)].

Although few in number, these early studies have troubling implications for the general public knowing that depression has been linked to high rates of morbidity, recurrence, disability, and suicide (4), and has since become one of the major factors endangering human health (5). While some evidence suggests that the physiological damage caused by depression may be short-lived, the psychological effects may be long-term (5). As is the case with many large-scale disasters, the negative mental effects COVID-19 induced on its general populace is rudimentary. Despite this, little attention has been given to the mental health status of younger individuals within the COVID-19 body of research (6). Because college students are often at the developmental stage in which they transition from adolescence to adulthood, this population may be particularly at risk. As the world continues its fight against the pandemic, it remains highly imperative to probe the antecedents of the onset of depressive symptoms amongst college students to design effective social interventions (7–9). Contributing to this significant gap in literature, we explored how resiliency and COVID-19 specific rumination may, respectively, mitigate and exacerbate fatigue, which in turn, increases the severity of depressive symptoms. Further, we examined whether resiliency and rumination interacted in a manner such that resiliency buffered the effect of rumination on fatigue.


Epidemic Rumination and Depression

One's susceptibility to depression is partly contingent upon individual factors that can play a promotive role in the occurrence and development of the mental illness (10). Specifically, ruminative response style is argued to be a key risk factor for depression (11). Rumination is characterized by persistent and passive cognitive deliberation of negative stressors and events, ultimately aggravating preexisting depressive symptoms (12, 13) and crippling one's abilities for positive problem-solving (14–16). Those who exhibit greater rumination have been documented to experience more intense negative emotions (4, 17–19) and sense of hopelessness (20). Accordingly, rumination is largely in part considered a maladaptive response to stressors, given its large consumption of cognitive resources.

As rumination hinders adaptive problem-solving (21) and induces greater hopelessness (20), individuals may further lose the motivation to tackle the source of the issue, resulting in prolonged depressive symptoms (22). Early evidence of the role of rumination on stress consequences amid the COVID-19 pandemic has generally supported prior findings [e.g., (3, 23)]. However, these studies have measured general ruminative tendencies within the individual. Because it may be possible that individuals that otherwise do not engage in rumination during normative times developed ruminative tendencies specific to only COVID-19, we contend that a more target-specific approach may be necessary to better capture the cognitive responses to the novel virus. Following the definition of general rumination (24), we define epidemic rumination as ruminative tendencies specifically pertaining to the events surrounding COVID-19. Given evidence of the link between rumination and depression (15, 25), individuals with high levels of epidemic rumination may exhibit greater depressive symptomology (4, 17–19).



Resilience and Depression

While epidemic rumination is a risk factor for depression, there are also those who show resiliency to life stressors. Resiliency refers to one's ability to actively adapt and cope with the impact of stress or trauma (26), showing adversity in the face of setbacks (27, 28) and generally adept at maintaining or promoting positive mental health outcomes (29). Accordingly, those with greater resiliency generally tend to exhibit lower levels of depression (30–32). In the midst of the COVID-19 pandemic, a slew of recent studies has shown that resilient healthcare professionals experienced lower anxiety, posttraumatic stress, and depression (33, 34). Among the general populace, similar patterns emerged (30, 32, 35, 36). In other words, those who were able to adaptively cope with COVID-19 related stressors were better equipped to attenuate the onset of emotional distress consequences (37, 38). Thus, individuals able to remain steadfast and optimistic in spite of the current turbulent state of the world may be less likely to suffer from depressive symptoms.



The Mediating Role of Fatigue

With the prolonged nature and intensity of COVID-19, however, many individuals will naturally experience some form of fatigue, whether that be physical or psychological (39). This may be particularly the case for college students who are often not adept at handling sudden and large life stressors (40, 41), putting them at greater risk for developing depressive symptoms. As fatigue is a common byproduct of depleted psychological resources, risk factors [e.g., rumination; (42, 43)] and protective factors [e.g., resiliency; (44)] for said resources may, respectively, exacerbate and mitigate the onset of physical and psychological fatigue among individuals. Specifically, Luceño-Moreno et al. (34) found a strong negative relation between resilience and experience of emotional exhaustion among those impacted by COVID-19. In this regard, resilience may serve to not only directly reduce the experience of fatigue, but also serve to buffer the negative consequences of observed risk factors (e.g., epidemic rumination) (26, 45) through cognitive reappraisal (46). This may be especially critical given the rudimentary nature of fatigue in its risk to the negative consequences of life stressors (47), such as depression (48–50).



The Present Study

The present study sought to first examine the roles of epidemic rumination and resilience on depressive symptoms. Secondly, the current study examined the mediating role of fatigue in the aforementioned relations. Lastly, we examined whether epidemic rumination and resilience interacted with one another in their effect on fatigue. We proposed a conceptual model (Figure 1) and the following hypotheses:

Hypothesis 1. Epidemic rumination is positively related to (a) fatigue and (b) depressive symptoms.

Hypothesis 2. Resilience is negatively related to (a) fatigue and (b) depressive symptoms.

Hypothesis 3. Epidemic rumination and resilience significantly interact such that resilience buffers the effects of rumination on fatigue.

Hypothesis 4. Fatigue is positively related to (a) depressive symptoms and mediates the effect of (b) epidemic rumination and (c) resilience on depressive symptoms.


[image: Figure 1]
FIGURE 1. Proposed conceptual mediated model.





METHODS


Participants

A large sample of 1,293 college students in China (Mage = 20.79, SDage = 1.67, 52% Female) were recruited for this study. A total of 464 (35.90%) participants were first years, 271 (21.00%) were second years, 310 (24.00%) were third years, and 248 (19.20%) were fourth year students.



Procedures

Participants were invited to participate in an anonymous, online survey on how COVID-19 has impacted their psychological state and behaviors. As Winter recess was in session during the data collection period of this study due to delayed start of the Spring semester, participants were surveyed through an online survey platform (“SurveyStar,” Changsha Ranxing Science and Technology, Shanghai, China). After giving informed consent, participants were directed to the psychological measurements.



Measures
 
Epidemic Rumination

Epidemic rumination was measured via a 10-item COVID-19 abridged version of the Ruminative Response Scale [RRS; (51, 52)]. Prior studies using the RRS in Chinese samples have shown good reliability and validity [e.g., (53, 54)]. The current scale was comprised of two dimensions: (1) reflective pondering (e.g., “I often think about why COVID-19 turned out the way it did”) and (2) brooding (e.g., “I often go someplace alone to think about my feelings”). Each item was scored from 1 (not at all true) to 5 (definitely true), α = 0.76. Higher mean scores indicated greater levels of epidemic rumination. Confirmatory factor analysis (CFA) indicated acceptable fit, CFI = 0.92, TLI = 0.90, RMSEA = 0.08, SRMR = 0.05. See Appendix for all items.



Resilience

Resilience was measured via the Chinese version of the 10-item Connor-Davidson Resilience Scale (55), originally developed by Campbell-Sills and Stein (56). Prior use of this scale among Chinese participants showed good reliability and validity [e.g., (57)]. The scale was composed of ten items (e.g., “Able to adapt to change”), α = 0.94. All items were scored from 0 (never) to 4 (always). Higher mean scores indicated higher levels of resilience.



Fatigue

Fatigue was measured via the Chinese version of the Fatigue Assessment Scale (58), originally developed by Michielsen et al. (59). This scale has previously been used with Chinese participants with good reliability and validity [e.g., (58)]. The scale was composed of twenty items (e.g., “I have problems thinking clearly”) and each item was scored from 1 (never) to 5 (always), α = 0.86. Higher mean scores indicated greater levels of fatigue.



Depressive Symptoms

Depressive symptomology was measured via the Chinese version of the Center for Epidemiological Studies Depression Scale (60), originally developed by Radloff (61). Prior use of this scale among Chinese participants [e.g., (58, 62, 63)] have shown good reliability and validity. The scale was composed of twenty items and includes four dimensions: (1) depressed affect (e.g., “I felt lonely”), (2) positive affect (e.g., “I felt hopeful about the future”), (3) psychosomatic retardation (e.g., “I could not get ‘going”'), and (4) interpersonal relationships (e.g., “People were unfriendly”), α = 0.95. Each item was scored from 1 (not at all true) to 5 (definitely true). Higher mean scores indicated greater levels of depressive symptoms.





RESULT


Descriptive Statistics

Means, standard deviations, and Pearson correlations are given in Table 1. As expected, epidemic rumination was positively related to fatigue and depressive symptoms, and negatively related to resilience. Resilience was strongly negatively related to both fatigue and depressive symptoms. Fatigue was strongly positively related to depressive symptoms.


Table 1. Means, standard deviations, and correlations of the main study variables.
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Epidemic Rumination and Resilience on Depressive Symptoms: The Mediating Effect of Fatigue

Structural equation modeling (SEM) through Mplus 8.3 (64) was used to analyze the mediating role of fatigue in the effects of epidemic rumination and resilience on depressive symptoms as well as the interaction between epidemic rumination and resilience on fatigue (Figure 2). The proposed model showed great fit (RMSEA = 0.05, SRMR = 0.04, CFI = 0.98, TLI = 0.98) based on field threshold standards (65, 66). Epidemic rumination was positively related to fatigue [γ = 0.11, t = 2.39, p = 0.017, 95% CI = (0.012, 0.176)] while resilience was negatively related to fatigue [γ = −0.42, t = −11.52, p < 0.001, 95% CI = (−0.426, −0.290)], supporting Hypotheses 1a and 2a. Moreover, epidemic rumination and resilience positively interacted in their relation to fatigue [γ = 0.07, t = 2.19, p = 0.029, 95% CI = (0.016, 0.154)]. Fatigue was a strong positive correlate of depressive symptoms [γ = 0.58, t = 19.12, p < 0.001, 95% CI = (0.619, 0.801)], supporting Hypotheses 4a-b that fatigue mediates the effect of epidemic rumination and resilience on depressive symptoms. Results also showed that even after controlling for fatigue, depressive symptomology was directly predicted by epidemic rumination [γ = 0.16, t = 5.15, p < 0.001, 95% CI = (0.110, 0.242)] and resilience [γ = −0.23, t = −10.073, p < 0.001, 95% CI = (−0.426, −0.290)], supporting Hypotheses 1b and 2b and suggesting that the mediation effect of fatigue was only partial.


[image: Figure 2]
FIGURE 2. Path model of the proposed conceptual model. ***p < 0.001, **p < 0.01, *p < 0.05.


The interaction effect is visually outlined in Figure 3 as a simple slopes plot with calculated gamma coefficients at −1 SD and + 1 SD from the mean of resilience. For students with low resilience, the impact of epidemic rumination on fatigue was not significant (γ = 0.03, t = 1.18, p > 0.05) compared to students with high resilience, where the impact of epidemic rumination on fatigue was significant (γ = 0.18, t = 5.54, p < 0.001). While this interaction effect was significant, the direction of the contrasted with the hypothesis, and thus Hypothesis 3 was rejected.


[image: Figure 3]
FIGURE 3. Interaction plot between epidemic rumination and resilience on fatigue.




Considering Alternative Models

Although results have generally provided strong support for our current model, several possible alternative models were also considered and tested given the cyclical nature of mental health outcomes and maladaptive behaviors (Table 2). Alternative Models I-II were direct derivatives of the proposed conceptual model but made strong assumptions that depressive symptoms were not directly preceded by resilience (Model I) and epidemic rumination (Model II). Both alternative models yielded comparable fits but ultimately did not allow for incorporating past findings that implicate direct effects of rumination [e.g., (15, 25)] and resilience on depressive symptoms [e.g., (30, 32, 35, 36)]. Further, consistent with prior evidence of resilience as a moderating trait [e.g., (26, 67)], Alternative Models IV-VIII were also examined in which rumination was tested as a moderator at multiple paths. However, none of these competing models yielded comparatively good or better fits.


Table 2. Comparison of alternative models.
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Lastly, four models that restructured the order of variables were considered. Although epidemic rumination may be a risk factor for fatigue and depressive symptoms, prior evidence suggests that possibility of the opposite trend. Specifically, fatigue may hinder self-control (47), possibly leading to greater rumination and subsequently depressive symptoms [(51, 68) Alternative Model IX]. Similarly, depressive symptoms and rumination may also be cyclical in which depressive symptoms may induce greater focusing on negative emotions (24) that lead to both fatigue and rumination (Alternative Model X). Further, while resiliency is often depicted as a stable individual trait, recent findings have alluded that one's resiliency may be malleable in response to varying degrees of risk [e.g., (69)], as also possibly evidenced by the negative correlations of epidemic rumination and fatigue on resilience. Thus, Alternative Models XI-XII were examined to test whether epidemic rumination posed a direct effect on resilience or indirect effect via fatigue. However, all competing models yielded poorer fits in comparison to the proposed model. Hence, the proposed model best yielded empirical support for the conceptual path model.




DISCUSSION

Sudden public health emergencies risk serious social harm to the affected populace (70), particularly for college students who may be ill-equipped to adaptively manage the sudden stress of emergencies (71–73). This current research explored the effects of epidemic rumination and resilience on college students' depressive symptoms, the interaction between rumination and resilience, as well as the mediating role of fatigue. In this study, epidemic rumination was positively related to depressive symptoms, in line with several studies also documenting a positive link between the two constructs [e.g., (4, 17, 18, 58, 74)]. Similarly, resilience was negatively related to depressive symptoms, consistent with prior studies [e.g., (30, 31, 75)]. However, in examining the direct effects, fatigue was the strongest predictor of depressive symptoms, eclipsing the effect sizes of the two aforementioned predictors in comparison. This is not entirely unexpected, given that psychomotor retardation has long been a known sign of depression (76) and psychological and physiological exhaustion are close sister constructs. From the perspectives of the psychological resources theory (47) and cognitive load theory (77), fatigued individuals, depleted of psychological resources, may struggle in their fight against the onset of stress consequences when faced with prolonged negative emotional or psychological states, increasing the risk of depression (48, 49, 58, 78).

It is worth noting that in this study, the measurements used were meant to conceptually capture different components of a similar construct; fatigue measured one's extent of mental and psychological tiredness and exhaustion compared to psychomotor retardation that captures the physiological symptomology of depleted motivation in clinical depression. However, the two constructs remain fairly similar in their conceptualization and future research may seek to further parse them apart by specifying the target of the fatigue (i.e., fatigue over COVID-19 and its related events). For instance, the psychological and physiological consequences of prolonged exposure to COVID-19 information is popularly being referred to as the “COVID fatigue.” It is currently unclear whether target-specific fatigue may yield different results. However, should there be strong theoretical or empirical reasoning to suggest that “COVID fatigue” may result in greater consequences, such as evidence of avoidant coping specific to COVID-19 stressors, then future research may be warranted to examine this link.

In predicting fatigue, both resilience and epidemic rumination were significant correlates. Resilience was a strong negative correlate of fatigue whereas epidemic rumination was a small positive correlate of fatigue. In both cases, the results generally supported prior findings [e.g., (79)]. What was interesting, and somewhat counterintuitive, however, was the positive interaction between epidemic rumination and resilience. This result was in direct contradiction to our hypothesized direction that high resiliency would be buffer the effect of rumination on fatigue. One explanation may be that for those with very high levels of rumination, the negative effects were beyond the capacity of their ability to adequately cope. Indeed, while the conventional view has been that resilience serves as a protective role against difficulties, traumas, and tragedies (26, 67, 80), there has been a notable contention of scholars who have challenged this view, arguing that the benefits of resilience wanes at the highest levels of risk (69, 81, 82). For instance, Vanderbilt-Adriance and Shaw (69) suggested that the efficacy of protective factors can be lost when the counteracting risk surpasses a certain threshold. Thus, individuals who are highly resilient, but also ruminative, may continue to expend cognitive resources in spite of their inability to manage their stressors, exacerbating what may be an inevitable state of exhaustion. This may be in comparison to less resilient but ruminative individuals who may prefer the path of least resistance and simply let rumination work its course on inducing “normative” fatigue.

Although the interaction effect was notably small, fairly inconspicuous small effects may still yield long-term practical significant ramifications (83). Thus, future development and implementation of any interventions in building resilience may need to be more cognizant about possible unintended consequences toward those under high risk. Lastly, fatigue partially mediated the effects of epidemic rumination and resilience on depressive symptoms. This is significant in that mitigating physiological and psychological exhaustion may improve mental health outcomes. However, given that both epidemic rumination and resilience still yielded significant direct effects on depressive symptoms, targeted interventions may need to address several factors to observe large improvements in one's mental health outcomes.


Significance and Implications of Research

While the current study did not directly examine the efficacy of any intervention strategies, the results provide several implications for what future studies may need to address. Firstly, it may be beneficial for college students to learn specific coping strategies. Given that COVID-19 is largely outside one's immediate control, certain active coping strategies that seek to address the source of the problem may not be practical or feasible. We also hesitate in advocating for any coping strategies that involve diverting one's attention from COVID-19 related contents as such endeavors may only serve to teach and promote avoidant coping. Thus, future research may seek to examine if strategies that address one's subjective response to stressors (e.g., cognitive reappraisal) prove fruitful in mitigating the onset of fatigue and depressive symptoms. Secondly, interventions that help college students to ensure adequate sleep, improve sleep quality, and engage in non-exhaustive exercise may hold potential benefits by reducing fatigue. Lastly, based on our findings that high resilience may not always yield desired outcomes, it may be necessary for interventions to first target reducing rumination prior to attempting to boost one's resilience.



Limitations

Several limitations should be considered in interpreting the results. First, the cross-sectional and correlation study designs limit the extent to which causal inferences may be made. While alternative models were examined to compare contrasting theoretical paths and further justify the model examined, future studies should nonetheless seek to utilize longitudinal or experimental designs, as allowed, to further probe at the causality of the paths examined in this study. Secondly, the participants in the sample used were entirely from Chinese populations and may not generalize beyond this social ecology. Given that each country, and even the local clusters within geographical locations, may experience the COVID-19 pandemic differently, it is necessary for additional research to be conducted across cultures to examine the robustness of the model. Thirdly, all measures were examined via self-report scales. While statistical and process controls against common-methods bias were used (see Appendix for further details), future research may opt to incorporate mixed methods designs (e.g., quantitative with qualitative data, psychological with physiological measurements) to further enrich the findings from this study.

Fourthly, depressive symptomology may not necessarily translate to clinical depression. As was shown in Table 1, the mean score of depressive symptoms was far below the midpoint of the scale and most participants did not report the highest levels of symptoms to typically constitute clinical depression. Thus, while the analyses used in this study examine relations between variables, and thus are not affected by the location of the means, future research may seek to pursue replication studies on clinically diagnosed samples. Lastly, the current study only examined fatigue as a mediating variable. As evidenced by prior studies, several other mediating variables may be relevant as well. Future studies may seek to examine a more comprehensive model in explaining the antecedents of depressive symptoms.




CONCLUSION

The current study provides novel insight into examining the roles of epidemic rumination, resilience, and fatigue on depressive symptoms. It is imperative to continue monitoring the well-being of college students as they reach key developmental milestones amidst an uncertain social ecology. While focusing intervention strategies on fatigue may yield the largest, direct benefit, attention should also be given to mitigating ruminative tendencies as well as promoting resiliency. This may particularly be important given the current finding that only promoting one factor in the absence of the other may result in exacerbating fatigue for select individuals.



DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by Jiangxi Normal University. The patients/participants provided their written informed consent to participate in this study.



AUTHOR CONTRIBUTIONS

BY acted as the Principal Investigator and oversaw the study in its inception to completion. BY, XZ, ML, XW, and QY were responsible for data collection, writing the manuscript, and conceptualizing the models. HI contributed to the reconceptualization of the study models and rewriting of the paper in subsequent drafts after the initial submission. All authors contributed to the article and approved the submitted version.



FUNDING

This research was funded by the National Social Science Foundation (BIA170213), Jiangxi' Social Science Planning Project (18JY09), and Jiangxi' Educational Scientific Planning Project (20YB029).



ACKNOWLEDGMENTS

We would like to thank the reviewers for their helpful comments and feedback on this article.



REFERENCES

 1. Salari N, Hosseinian-Far A, Jalali R, Vaisi-Raygani A, Rasoulpoor S, Mohammadi M, et al. Prevalence of stress, anxiety, depression among the general population during the COVID-19 pandemic: a systematic review and meta-analysis. Global Health. (2020) 16:57. doi: 10.1186/s12992-020-00589-w

 2. Wang C, Pan R, Wan X, Tan Y, Xu L, Ho CS, et al. Immediate psychological responses and associated factors during the initial stage of the 2019 coronavirus disease (COVID-19) epidemic among the general population in China. Int J Environ Res Public Health. (2020) 17:1729. doi: 10.3390/ijerph17051729

 3. Ye B, Wu D, Im H, Liu M, Wang X, Yang Q. Stressors of COVID-19 and stress consequences: the mediating role of rumination and the moderating role of psychological support. Child Youth Serv Rev. (2020) 118:105466. doi: 10.1016/j.childyouth.2020.105466

 4. Maalouf FT, Atwi M, Brent DA. Treatment-resistant depression in adolescents: review and updates on clinical management. Depress Anxiety. (2011) 28:946–54. doi: 10.1002/da.20884

 5. Paykel ES, Brugha T, Fryers T. Size and burden of depressive disorders in Europe. Eur Neuropsychopharmacol. (2005) 15:411–23. doi: 10.1016/j.euroneuro.2005.04.008

 6. Tran BX, Ha GH, Nguyen LH, Vu GT, Hoang MT, Le HT, et al. Studies of novel coronavirus disease 19 (COVID-19) pandemic: a global analysis of literature. Int J Environ Res Public Health. (2020) 17:4095. doi: 10.3390/ijerph17114095

 7. Lü^ QY, Cong Z. The basic way of SARS psychological intervention. Chin Mental Health J. (2003) 17:534–5.

 8. Main A, Zhou Q, Ma Y, Luecken LJ, Liu X. Relations of SARS-related stressors and coping to chinese college students' psychological adjustment during the 2003 Beijing SARS epidemic. J Couns Psychol. (2011) 58:410–23. doi: 10.1037/a0023632

 9. Wu YX, Wang MJ. Psychological intervention for post-traumatic stress disorder in disasters. China Health Care Nutr. (2017) 27:87–8.

 10. Monroe SM, Simons AD. Diathesis-stress theories in the context of life stress research: implications for the depressive disorders. Psychol Bull. (1991) 110:406–25. doi: 10.1037/0033-2909.110.3.406

 11. Nolen-Hoeksema S. The role of rumination in depressive disorders and mixed anxiety/depressive symptoms. J Abnorm Psychol. (2000) 109:504–11. doi: 10.1037/0021-843X.109.3.504

 12. Lyubomirsky S, Nolen-Hoeksema S. Effects of self-focused rumination on negative thinking and interpersonal problem solving. J Pers Soc Psychol. (1995) 69:176–90. doi: 10.1037/0022-3514.69.1.176

 13. Lyubomirsky S, Tucker KL, Caldwell ND, Berg K. Why ruminators are poor problem solvers: clues from the phenomenology of dysphoric rumination. J Pers Soc Psychol. (1999) 77:1041–60. doi: 10.1037/0022-3514.77.5.1041

 14. Conway M, Csank PAR, Holm SL, Blake CK. On assessing individual differences in rumination on sadness. J Pers Assess. (2000) 75:404–25. doi: 10.1207/S15327752JPA7503_04

 15. Michl LC, McLaughlin KA, Shepherd K, Nolen-Hoeksema S. Rumination as a mechanism linking stressful life events to symptoms of depression and anxiety: longitudinal evidence in early adolescents and adults. J Abnorm Psychol. (2013) 122:339–52. doi: 10.1037/a0031994

 16. Nolen-Hoeksema S. Sex differences in unipolar depression: evidence and theory. Psychol Bull. (1987) 101:259–82. doi: 10.1037/0033-2909.101.2.259

 17. Lian SL, Sun XJ, Niu GF, Zhou ZK. Upward social comparison on SNS and depression: a moderated mediation model and gender difference. Acta Psychologica Sinica. (2017) 49:941–52. doi: 10.3724/SP.J.1041.2017.00941

 18. Liao YH, Wei M. Intolerance of uncertainty, depression, and anxiety: the moderating and mediating roles of rumination. J Clin Psychol. (2011) 67:1220–39. doi: 10.1002/jclp.20846

 19. Moberly NJ, Watkins ER. Ruminative self-focus, negative life events, negative affect. Behav Res Ther. (2008) 46:1034–9. doi: 10.1016/j.brat.2008.06.004

 20. Sarin S, Abela J, Auerbach R. The response styles theory of depression: a test of specificity and causal mediation. Cogn Emotion. (2005) 19:751–61. doi: 10.1080/02699930441000463

 21. Hasegawa A, Yoshida T, Hattori Y, Nishimura H, Morimoto H, Tanno Y. Depressive rumination and social problem solving in Japanese university students. J Cogn Psychother. (2015) 29:134–52. doi: 10.1891/0889-8391.29.2.134

 22. Zhou JQ, Chen QP. Correlation between ruminant thinking, resilience and depression in college students. Health Educ Health Promot. (2018) 13:398–401. doi: 10.16117/j.cnki.31-1974/r.201805009

 23. Satici B, Saricali M, Satici SA, Griffiths MD. Intolerance of uncertainty and mental wellbeing: serial mediation by rumination and fear of COVID-19. Int J Mental Health Addict. (2020) 1–12. doi: 10.1007/s11469-020-00305-0

 24. Nolen-Hoeksema S, Wisco BE, Lyubomirsky S. Rethinking rumination. Perspect Psychol Sci. (2008) 3:400–24. doi: 10.1111/j.1745-6924.2008.00088.x

 25. Raes F. Rumination and worry as mediators of the relationship between self-compassion and depression and anxiety. Pers Ind Differ. (2010) 48:757–61. doi: 10.1016/j.paid.2010.01.023

 26. Luthar SS, Cicchetti D, Becker B. The construct of resilience: a critical evaluation and guidelines for future work. Child Dev. (2000) 71:543–62. doi: 10.1111/1467-8624.00164

 27. Garmezy N. Resiliency and vulnerability to adverse developmental outcomes associated with poverty. Am Behav Scientist. (1991) 34:416–30. doi: 10.1177/0002764291034004003

 28. Werner EE. Risk, resilience, and recovery: perspectives from the kauai longitudinal study. Dev Psychopathol. (2009) 5:503–15. doi: 10.1017/S095457940000612X

 29. Garcia-Dia MJ, DiNapoli JM, Garcia-Ona L, Jakubowski R, O'Flaherty D. Concept analysis: resilience. Arch Psychiatr Nurs. (2013) 27:264–70. doi: 10.1016/j.apnu.2013.07.003

 30. Barzilay R, Moore TM, Greenberg DM, DiDomenico GE, Brown LA, White LK, et al. Resilience, COVID-19-related stress, anxiety and depression during the pandemic in a large population enriched for healthcare providers. Transl Psychiatry. (2020) 10:291. doi: 10.1038/s41398-020-00982-4

 31. Min JA, Jung YE, Kim DJ, Yim HW, Kim JJ, Kim TS, et al. Characteristics associated with low resilience in patients with depression and/or anxiety disorders. Qual Life Res. (2013) 22:231–41. doi: 10.1007/s11136-012-0153-3

 32. Zhang J, Yang Z, Wang X, Li J, Dong L, Wang F, et al. The relationship between resilience, anxiety and depression among patients with mild symptoms of COVID-19 in China: A cross-sectional study. J Clin Nursing. (2020) 29:4020–9. doi: 10.1111/jocn.15425

 33. Labrague LJ, de Los Santos JA. COVID-19 anxiety among front-line nurses: predictive role of organisational support, personal resilience and social support. J Nurs Manag. (2020) 28:1653–61. doi: 10.1111/jonm.13121

 34. Luceño-Moreno L, Talavera-Velasco B, García-Albuerne Y, Martín-García J. Symptoms of posttraumatic stress, anxiety, depression, levels of resilience and burnout in Spanish health personnel during the COVID-19 pandemic. Int J Environ Res Public Health. (2020) 17:5514. doi: 10.3390/ijerph17155514

 35. Kimhi S, Marciano H, Eshel Y, Adini B. Resilience and demographic characteristics predicting distress during the COVID-19 crisis. Soc Sci Med. (2020) 2020:113389. doi: 10.1016/j.socscimed.2020.113389

 36. Ran L, Wang W, Ai M, Kong Y, Chen J, Kuang L. Psychological resilience, depression, anxiety, and somatization symptoms in response to COVID-19: A study of the general population in China at the peak of its epidemic. Soc Sci Med. (2020) 262:113261. doi: 10.1016/j.socscimed.2020.113261

 37. Pearman A, Hughes ML, Smith EL, Neupert SD. Age differences in risk resilience factors in COVID-19-related stress. J Gerontol Series B. (2020) 1–7. doi: 10.1093/geronb/gbaa120

 38. Shanahan L, Steinhoff A, Bechtiger L, Murray AL, Nivette A, Hepp U, et al. Emotional distress in young adults during the COVID-19 pandemic: evidence of risk and resilience from a longitudinal cohort study. Psychol Med. (2020) 1–10. doi: 10.1017/S003329172000241X

 39. Brown ID. Driver fatigue. Hum Factors. (1994) 36:298–314. doi: 10.1177/001872089403600210

 40. Kang JH, Chen SC. Effects of an irregular bedtime schedule on sleep quality, daytime sleepiness, and fatigue among university students in Taiwan. BMC Public Health. (2009) 9:248–53. doi: 10.1186/1471-2458-9-248

 41. de Vries JD, van Hooff MLM, Geurts SAE, Kompier MAJ. Exercise as an intervention to reduce study-related fatigue among university students: a two-arm parallel randomized controlled trial. PLoS ONE. (2016) 11:e0152137. doi: 10.1371/journal.pone.0152137

 42. Bachleda C, Darhiri L. Internet addiction and mental and physical fatigue. Int Technol Manage Rev. (2018) 7:25–33. doi: 10.2991/itmr.7.1.3

 43. Lee AR, Son SM, Kim KK. Information and communication technology overload and social networking service fatigue: a stress perspective. Comput Hum Behav. (2016) 55:51–61. doi: 10.1016/j.chb.2015.08.011

 44. Fan JJ. The relationship among occupational fatigue, coping style and psychological resilience of nurses in emergency department. Chines Gen Pract Nurs. (2017) 15:2284–5. doi: 10.3969/j.issn.1674-4748.2017.18.044

 45. Zhu Q, Fan F, Zhen YH, Sun SX, Zhang L, Tian WW. Moderating and mediating effects of resilience between negative life events and depression symptoms among adolescents following the 2008 Wenchuan earthquake in China. J Clin Psychol. (2012) 20:514–7. doi: 10.16128/j.cnki.1005-3611.2012.04.031

 46. Rutter M. Implications of resilience concepts for scientific understanding. Ann N Y Acad Sci. (2006) 1094:1–12. doi: 10.1196/annals.1376.002

 47. Hobfoll SE. Social and psychological resources and adaptation. Rev Gen Psychol. (2002) 6:307–24. doi: 10.1037/1089-2680.6.4.307

 48. Barsevick AM, Dudley WN, Beck SL. Cancer-related fatigue, depressive symptoms, and functional status: a mediation model. Nurs Res. (2006) 55:366–72. doi: 10.1097/00006199-200609000-00009

 49. Lee WH, Kim CJ. The relationship between depression, perceived stress, fatigue and anger in clinical nurses. J Korean Acad Nurs. (2006) 36:925–32. doi: 10.4040/jkan.2006.36.6.925

 50. Skapinakis P, Lewis G, Mavreas V. Temporal relations between unexplained fatigue and depression: longitudinal data from an international study in primary care. Psychosom Med. (2004) 66:330–5. doi: 10.1097/01.psy.0000124757.10167.b1

 51. Nolen-Hoeksema S. Responses to depression and their effects on the duration of depressive episodes. J Abnorm Psychol. (1991) 100:569–82. doi: 10.1037/0021-843X.100.4.569

 52. Treynor W, Gonzalez R, Nolen-Hoeksema S. Rumination reconsidered: a psychometric analysis. Cognit Ther Res. (2003) 27:247–59.

 53. Shen MG. The effect of mindfulness on academic procrastination in college students: the role of self-control and rumination. Unpublished master's thesis. Hunan Normal University, Changsha. (2019).

 54. Shu HQ. The influence of linguistic representation on individual impulsivity: the mediating effect of rumination and coping style. Unpublished master's thesis. Guangzhou University, Guangzhou (2019).

 55. Wang L, Shi Z, Zhang Y, Zhang Z. Psychometric properties of the 10-item connor-davidson resilience scale in Chinese earthquake victims. Psychiatry Clin Neurosci. (2010) 64:499–504. doi: 10.1111/j.1440-1819.2010.02130.x

 56. Campbell-Sills L, Stein MB. Psychometric analysis and refinement of the connor-davidson resilience scale (cd-risc): validation of a 10-item measure of resilience. J Trauma Stress. (2007) 20:1019–28. doi: 10.1002/jts.20271

 57. Pang FF, Zhao J, Su Y, Guan RY. Empathy and geriatric depression: mediating of perceived social support and resilience. Chin J Clin Psychol. (2019) 27:330–3. doi: 10.16128/j.cnki.1005-3611.2019.02.025

 58. Chen CY, Lian SL, Yang C, Zhou ZK. Effect of mobile phone addiction on college students' depression: mediation and moderation analyses. Chinese J Clin Psychol. (2019) 27:746–9. doi: 10.16128/j.cnki.1005-3611.2019.04.021

 59. Michielsen HJ, Vries JD, Heck GLV. Psychometric qualities of a brief self-rated fatigue measure: the fatigue assessment scale. J Psychosom Res. (2003) 54:345–52. doi: 10.1016/S0022-3999(02)00392-6

 60. Wang XD, Wang XL, Ma H. Rating Scales for Mental Health. Beijing: Chinese Mental Health Press (1999).

 61. Radloff LS. The CES-D scale: a self-report depression scale for research in the general population. Appl Psychol Meas. (1977) 1:385–401. doi: 10.1177/014662167700100306

 62. Chen L. The effect of ego-centrism on depression: the chain mediating effect of perceived social support and loneliness. Unpublished master's thesis. Yunnan Normal University, Kunming (2019).

 63. Yao C, You XQ, Liu S, Zhou CC, Hui Q. The relationship between life events and depression of college students: the moderated mediating effect. J Psychol Sci. (2019) 42:935–41. doi: 10.16719/j.cnki.1671-6981.20190424

 64. Muthén LK, Muthén BO. Mplus Statistical Analysis With Latent Variables (version 8.3). [statistical software]. Los Angeles, CA (2017).

 65. Hoyle RH. Handbook of Structural Equation Modeling. New York, NY: Guilford Press (2012).

 66. Kline RB. Principles and Practices of Structural Equation Modeling. New York, NY: Guilford Press (2011).

 67. Smith BW, Dalen J, Wiggins K, Tooley E, Christopher P, Bernard J. The brief resilience scale: assessing the ability to bounce back. Int J Behav Med. (2008) 15:194–200. doi: 10.1080/10705500802222972

 68. Smith JM, Alloy LB. A roadmap to rumination: a review of the definition, assessment, and conceptualization of this multifaceted construct. Clin Psychol Rev. (2009) 29:116–28. doi: 10.1016/j.cpr.2008.10.003

 69. Vanderbilt-Adriance E, Shaw DS. Conceptualizing, and re-evaluating resilience across levels of risk, time, and domains of competence. Clin Child Fam Psychol Rev. (2008) 11:30–58. doi: 10.1007/s10567-008-0031-2

 70. Yang C, Wang SP, Hao YH. Public Health Emergency Response Technology Series: Technical Guidelines for Emergency Response 1st ed. Beijing: People's Medical Press (2014).

 71. Li H. Health Psychology. Wuhan: Wuhan University Press (2007).

 72. Taylor SE. Health Psychology. Beijing: People's Medical Press (2006).

 73. Tan XD. Prevention and Control of Sudden Public Health Events. Wuhan: Hubei Health Press (2003).

 74. Kraft JD, Grant DMM, White EJ, Taylor DL, Frosio KE. Cognitive mechanisms influence the relationship between social anxiety and depression among college students. J Am Coll Health. (2019) 67:1–7. doi: 10.1080/07448481.2019.1661844

 75. Southwick SM, Charney DS. The science of resilience: implications for the prevention and treatment of depression. Science. (2012) 338:79–82. doi: 10.1126/science.1222942

 76. Buyukdura JS, McClintock SM, Croarkin PE. Psychomotor retardation in depression: Biological underpinnings, measurement, and treatment. Prog Neuro-Psychopharmaco Biol Psychiatry. (2011) 35:395–409. doi: 10.1016/j.pnpbp.2010.10.019

 77. Sweller J. Cognitive load during problem solving: effects on learning. Cogn Sci. (1988) 12:257–85. doi: 10.1207/s15516709cog1202_4

 78. Liu D. The study of the effect of psychological resource depletion to fair behavior (Unpublished master's thesis). Zhejiang Normal University, Jinhua (2012).

 79. Masten AS. Ordinary magic: resilience processes in development. Am Psychol. (2001) 56:227–38. doi: 10.1037/0003-066X.56.3.227

 80. O'Leary VE. Strength in the face of adversity: individual and social thriving. J Soc Issues. (1998) 54:425–46. doi: 10.1111/j.1540-4560.1998.tb01228.x

 81. Gutman LM, Sameroff AJ, Cole R. Academic growth curve trajectories from 1st grade to 12th grade: effects of multiple social risk factors and preschool child factors. Dev Psychol. (2003) 39:777–90. doi: 10.1037/0012-1649.39.4.777

 82. Saegert S, Evans GW. Poverty, housing niches, and health in the United States. J Soc Issues. (2003) 59:569–89. doi: 10.1111/1540-4560.00078

 83. Funder DC, Ozer DJ. Evaluating effect size in psychological research: sense and nonsense. Adv Methods Pract Psychol Sci. (2019) 2:156–68. doi: 10.1177/2515245919847202 

 84. Podsakoff PM, Mackenzie SB, Lee JY, Podsakoff NP. Common method biases in behavioral research: a critical review of the literature and recommended remedies. J Appl Psychol. (2003) 88:879–903. doi: 10.1037/0021-9010.88.5.879



APPENDIX
 

Addressing Common-Methods Bias

To control for common-method bias stemming from self-report measures, several steps were undertaken. To provide procedural control, participants' responses were anonymous and were free to withdraw from the study at any time. Further, it was stressed that there were no “right” or “wrong” answers to the measures. To provide statistical control, Harman's single-factor test was used. Exploratory factor analysis was run for all items of variables with rotated principal component and 13 factors were extracted with eigenvalues <1. The first factor accounted for 38.58%, suggesting no significant common-method bias in the data (84).



The Adapted COVID-19 Ruminative Response Scale

1. I often think about what causes COVID-19.

2. I often analyze the outbreak of COVID-19 and try to understand why I am depressed.

3. I often think about why COVID-19 turned out the way it did.

4. I often go away by myself and think about why I feel this way.

5. I often write down what I am thinking about and analyze it.

6. I often think about the COVID-19 epidemic, wishing it will get better.

7. I often wonder why I have these problems that others don't.

8. I often wonder why I can't handle things better.

9. I often analyze my personality to try to understand why I am depressed.

10. I often go someplace alone to think about my feelings.

*Note: English translations are given but has not been empirically tested in its English form.
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