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Abstract
Background: University students in Japan have been quarantined during the current COVID-19 pandemic.
The resulting social avoidance may increase students’ anxiety about the pandemic and adversely affect
their mental health. To obtain basic data for a university health policy, we investigated factors associated
with the mental health status of 570 students of a national university in Japan during quarantine.
Methods: Participants completed an online questionnaire assessing respondent characteristics (gender,
age, department, domicile status), subjective sense of anxiety about COVID-19, and number of social
supports. The General Health Questionnaire (GHQ)-12 was used as a marker for mental health status, and
sense of coherence (SOC) was used as a marker for stress resistance. Chi-square tests, t-tests, Pearson’s
correlation coefficients, and multiple regression analysis were conducted to identify factors associated
with GHQ score. Two-way analysis of variance (ANOVA) was conducted to identify the interaction
between anxiety score and SOC scores.
Results: Females showed significantly more adverse mental health than males. Regardless of gender, the
strongest factor associated with GHQ score was anxiety about COVID-19, which impaired mental health
status, followed by SOC score, which improved mental health status. The ANOVA results showed a
significant interaction effect on GHQ scores between anxiety and SOC score in males. High SOC scores
mitigated the negative effect of anxiety on mental health more than did low SOC scores, especially in
males with low to medium levels of anxiety.
Conclusions: The results indicate that fear of COVID-19 impaired mental health status, but SOC worked
as a buffer to mitigate the negative effect of anxiety on mental health, especially among male students.
Given the health risks associated with gender, universities should provide psychological care to
encourage students to maintain a confident daily routine and to foster higher SOC, especially for male
students.

Background
The coronavirus 19 (COVID-19) pandemic has spread worldwide and many countries have implemented
lockdowns to prevent its spread. To manage the outbreak of COVID-19, inbound travel restrictions were
implemented from late January 2020 in Japan, which resulted in severe economic deterioration in the
tourism industry. In late February, major events, including job fairs for students graduating in spring 2021,
were cancelled [1]. On February 27, 2020, Prime Minister Abe requested that all schools and universities in
Japan close until April [2]. This was followed by a state of emergency and a nationwide lockdown on
April 7 [3]. As a result, many university students who relied economically on services industries such as
shops and restaurants lost their part-time jobs [4]. In addition, as educational institutions in Japan were
closed, students were forced to stay at home and take online classes. During this period, a survey
reported that 1 in 13 university students were considering leaving university but had no source of income
or financial support [5]. After the government partially reopened grade schools, middle schools, and high
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schools, regular classes gradually resumed in early May [6]. However, university administrators are
reluctant to resume face-to-face classes with physical attendance at universities. As a result, the
government has encouraged online classes and restrictions on social activities because of fears that the
younger generation will spread the virus. According to the Ministry of Education, Culture, Sports, Science
and Technology, 60% of universities offered online classes and 30% offered online or face-to-face classes
as of June 5 [7]. Online classes can overwhelm students with continuous tasks and assignments and
may cause various physical problems such as eye fatigue [8]. This unusual period of “suspension of
classes and non-stop learning” [9] has had a negative effect on students globally. Previous studies have
reported that national/regional lockdowns and travel restrictions have a negative effect on the mental
health of students [10], and that these effects vary by age [11] and department [12]. Conversely, social
support from family and partners is negatively associated with depression [10]. However, few studies [13]
have examined how university students cope with these types of stressful conditions by focusing on their
stress resistance during the COVID-19 pandemic. In this study, we measured sense of coherence (SOC),
the potential of which has been theoretically indicated [14] and empirically tested during normal periods
[14, 15, 16] to investigate the stress resistance of university students and their ability to maintain their
mental health status. Antonovsky, who conceptualized SOC [17] defined SOC as “a global orientation that
expresses the extent to which one has a pervasive, enduring though dynamic feeling of confidence that
(1) the stimuli deriving from one’s internal and external environments in the course of living are structured,
predictable and explicable; (2) the resources are available to one to meet the demands posed by the
stimuli; and (3) these demands are challenges, worthy of investment and engagement” [18]. SOC is
fostered by three types of life experiences: consistency, load balance, and participation, which shape
outcomes by general resistance resources (GRRs). Typical GRRs are money, knowledge, experience, selfesteem, healthy behavior, commitment, social support, cultural capital, intelligence, traditions, and view of
life. Therefore, SOC is a stress-resistance capacity developed with or by GRRs, whereby one may perceive
oneself as able to manage any situation independently of whatever is happening in one’s life to maintain
mental health. SOC should be fully exerted under conditions of quarantine because studying away from
university, separated from one’s mentors and friends, requires students to exercise self-reliance to
maintain a confident routine. The concept of SOC, therefore, is an appropriate measure of students’
capability to cope with unusual daily life routines and to work on overwhelming tasks while facing
economic hardship, and while exposed to the chaos surrounding the pandemic and an uncertain future.
In this study, we aimed to investigate the effects of COVID-related anxiety, SOC, and number of social
supports on mental health status. The conceptual framework of the study was based on the stress
process model of Pearline [19]. This model posits that mental health disparities arise from exposure to
psychosocial stress and that stress resistance mitigates the effect of psychosocial stress on health
outcomes. In this study, we defined psychosocial stress as subjective anxiety caused by the restrictions
on socialization owing to the COVID-19 quarantine. To assess stress resistance, we measured the number
of social supports and SOC. As control variables, we included age, university department, and domicile
status (living with family/a partner), which have been strongly associated with mental health outcomes

Page 3/17

in previous studies [10, 11, 12]. We analyzed the model goodness of fit by gender, as gender is a
determinant of stress recognition, choice of coping style [20], and symptoms of depression [21, 22].

Methods
This study investigated how coping strategies affected the mental health outcomes of Japanese
university students in COVID-19 quarantine. An anonymous online questionnaire was developed and
administered to the study population; the selection procedure is outlined in the following paragraph.
Participants
As the university where the study population was enrolled kept the students’ e-mail addresses private, we
used the following procedure to conduct stratified random sampling of students. First, we developed a
tentative list of students from each department according to the number of undergraduate students
published on the university website. Second, each (dummy) variable was given a serial ID number linked
to the e-mail address of the individual. Third, a request letter with a link to the online survey was sent to
2,000 students (26.7% of the total number of eligible students (7,488)) sampled from the above
database.
Measures
For the online survey, we developed a questionnaire containing questions about (1) the respondent
characteristics of gender, age, department (each department was divided into two groups: a medical
science major department, which provided medical courses such as virology and/or public hygiene, and a
non-medical science major department, which did not provide such courses), and whether students lived
alone; (2) the independent variables of COVID-19 subjective anxiety score, SOC, and number of social
supports; and (3) the dependent variable, which was the level of mental health status. The General Health
Questionnaire (GHQ)-12, which comprises 12 questions rated on a 4-point scale, was used as a marker
for mental health status (hereinafter, “GHQ score”). The scale screens for anxiety disorder and depression
[23, 24]. We calculated the GHQ score using a Likert-type scale (coded 0–3). Higher GHQ scores are
associated with more severe adverse mental health. Subjective anxiety about COVID-19 (hereinafter,
“anxiety score”) was assessed by one question, which was developed for this study after detailed
interviews with several students through telephone conversation.: “How anxious are you that the COVID19 pandemic may affect or has affected your daily life?” We chose to develop our own measure of
general anxiety caused by COVID-19 for the following reasons. First, there are no studies on COVID-19related anxiety scales. Second, we learned from the interviews that students tended to experience a
general anxiety about the overall effect of COVID-19 on their daily lives, rather than recognizing different
aspects of this anxiety. We deemed this to be a natural reaction to the emergence of a novel virus, as the
phenomenon is too new for students to identify separate sub-causes of anxiety.
The validity of the question was tested prior to the survey by conducting pretests and the criterion-related
validity was tested using Pearson’s correlations of GHQ scores. The question response was rated on a
five-point scale, ranging from 1 (not at all) to 5 (very much). The number of social supports was
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measured using the 12 social support types developed by Shima [25], which include emotional and
tangible supports, to suit the sociocultural environment of university students in Japan. SOC was used to
measure stress-resistance capacity. The SOC measure comprised questions on manageability,
comprehensibility, and meaningfulness; the scale has been translated into various languages and a short
version of the scale has been developed. We used the University of Tokyo Health Sociology version of the
SOC Scale [26], which comprises three questions rated on a 7-point scale (coded 1–7) (hereinafter, “SOC
score”). Higher SOC scores are associated with stronger stress resistance.
Data analysis
We used IBM SPSS Statistics for Windows, Version 25J (IBM Corp., Armonk, NY, USA) for statistical
analyses. Descriptive statistics were used to analyze the characteristics of the respondents, and chisquare tests, t-tests, and Pearson’s correlation coefficients were used to examine the correlations among
GHQ scores, demographic characteristics, and each independent variable. Cronbach’s alpha was
calculated to test the internal consistency of scales comprising more than two items.
Multiple regression analysis was used to test the hypothesis by identifying factors associated with GHQ
score. The variance inflation factor was used to quantify the severity of multicollinearity. Two-way
analysis of variance (ANOVA) was conducted to identify the interaction effect between the anxiety score
and SOC. The SOC score was dichotomized at 15/16 based on the mean score (15.3 [standard deviation
SD: 2.9]), and the anxiety score was trifurcated by quartile points: under 25% = low anxiety, 25–75% =
medium anxiety, and 75% or over = high anxiety. The level of statistical significance was set at p < 0.05.
Ethical considerations
Informed consent was obtained online when the student clicked, “I agree to participate in this study,”
before proceeding to the online questionnaire.
Ethics approval was granted by the Biomedical Sciences Ethics Board at Nagasaki University (permission
number: 20080607).

Results
The characteristics and distribution of anxiety scores, number of social supports, SOC scores, and GHQ
scores for all respondents.
A total of 1,839 e-mails reached the total population, of which 576 were answered (response rate: 31.3%).
Six responses were excluded from analysis as they were incomplete; therefore, responses from a total of
570 students (336 female, 234 male) were analyzed. In terms of department, 409 (71.8%) students were
non-medical science majors and 159 (27.9%) students were medical science majors. A total of 210
students (36.9%) lived with family/partners) and 359 (63.1%) lived alone.
The mean anxiety score (range: 1–5) was 3.8 (SD: 1.0). The average number of social supports (range:
0–12) was 8.6 (SD: 3.4). For SOC score, the Cronbach’s alpha was .75, the range was 6–21, and the
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average was 15.3 (SD: 2.9). For GHQ score, the Cronbach’s alpha was .87), the range was 1–36, and the
average was 16.7 (SD: 6.5).
Bivariate analyses
The characteristics of the respondents by gender are shown in Table 1. Significant differences were
observed in the departments in which students were enrolled, domicile status, number of social supports,
and GHQ scores. However, there was no difference in SOC scores between males and females.
There were strong correlations between GHQ scores and some independent variables. Males showed a
stronger correlation between GHQ scores and anxiety scores (r = .396, p < 0.001) than females (r = .348, p
< 0.001). In contrast, SOC scores among females showed a stronger negative correlation coefficient with
GHQ scores (r = − .321, p < 0.001) than among males (r = − .297, p < 0.001).
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Table 1
Respondent characteristics and comparisons by mean demographic variables by gender
Variable

Age

Gender

Male

Female

University Department

Male

Female

Domicile status

Male

Female

Range

Distribution
n

(%)

p
value

≤ 18

42

(17.9)

19–20

97

(41.5)

p=
0.298

21–22

82

(35.0)

≥ 23

13

(5.6)

≤ 18

69

(20.5)

19–20

146

(43.5)

21–22

112

(33.3)

≥ 23

9

(2.7)

Medical Sciences

49

(21.0)

Non-Medical Sciences

184

(79.0)

Medical Sciences

110

(32.8)

Non-Medical Sciences

225

(67.2)

Lives with
family/partners

65

(27.9)

Lives alone

168

(72.1)

Lives with
family/partners

145

(43.2)

Lives alone

191

(56.8)

Mean

(SD)

Anxiety about COVID-19 (range: 1–
5)

Male

3.7

(1.1)

Female

3.9

(1.0)

Number of social supports (range:
0–12)

Male

7.8

(3.8)

Female

9.2

(3.0)

SOC score (range: 3–21)

Male

15.3

(3.2)

Female

15.3

(2.7)

Male

15.9

(6.8)

GHQ score (range: 0–36)
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p=
0.001

p<
0.001

p=
0.142
p<
0.001
p=
0.993
p=
0.015

Variable

Gender

Range

Distribution

Female

n

(%)

17.2

(6.3)

p
value

SOC = sense of coherence; GHQ = General Health Questionnaire; SD =
standard deviation.

Multivariate analyses
The strongest determinants of the GHQ score were anxiety scores for both males (β = .391, p < 0.001) and
females (β = .295, p < 0.001). This was followed by SOC scores, which negatively correlated with GHQ
scores among both males (β = −.230, p < 0.001) and females (β = −.282, p < 0.001). There was a negative
correlation between age and GHQ score, which was significant for males (β = −.173, p = 0.008; Table 2),
indicating that younger students experience more adverse mental health than older students.
Table 2
Determinants of GHQ scores by gender
Male

Female

Variables

beta

p
value

beta

p
value

Age

− .173

p
= .008

− .034

p
= .510

University Department (Non-Medical Sciences = 1, Medical
Sciences = 2)

− .011

p
= .870

− .078

p
= .131

Domicile status (Lives with family/partners = 1, Lives
alone = 2)

− .026

p
= .662

− .036

p
= .488

Anxiety about COVID-19

.391

p<
0.001

.295

p<
0.001

SOC score

− .230

p<
0.001

− .282

p<
0.001

Number of social supports

− .013

p
= .825

− .001

p
= .988

Adjusted R2

.258

p<
0.001

.200

p<
0.001

SOC = sense of coherence;
GHQ = General Health Questionnaire
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Two-way ANOVA results
On the basis of the multivariate analysis results, we further tested the effects of the SOC and anxiety
scores. There were significant interaction effects of anxiety and SOC scores on GHQ score. The
interaction was significant (F (2,221) = 3.528, p = 0.031) for males (Table 3), but not for females (Table 4).
A plot of the interaction effect showed that participants with high SOC scores had lower GHQ scores than
participants with low SOC scores, especially males with low to medium levels of anxiety (Figs. 1 and 2).
Table 3
Two-way analysis of variance results for high and low SOC groupeffects for
males
df

SS

F

p

η2

SOC

1

653.69

18.65

.000

.078

Anxiety about COVID-19

2

634.68

18.11

.000

.141

SOC × Anxiety about COVID-19

2

123.65

3.53

.031

.031

Table 4. Two-way analysis of variance results for high and low SOC
effects for females
df

SS

F

p

η2

SOC

1

251.05

7.23

.008

.022

Anxiety about COVID-19

2

752.58

21.67

.000

.119

SOC × Anxiety about COVID-19

2

49.83

1.44

.240

.009

SOC = sense of coherence.

Discussion
Anxiety about COVID-19 and its implications for mental health and SOC
The findings indicate that anxiety about COVID-19 had the strongest effect on GHQ scores, regardless of
gender. The subjective anxieties measured in this study may be induced not only by worries of virus
infection, but also by indirect effects of the nationwide lockdown. Fujimoto [27] reported that more than
73.2% of students were worried very much/much about virus infection, followed by worries that regular
classes would not resume (66.8%) and that regular student placement activities for post-graduation
would not resume (56.7%). Coping with such multifaceted anxieties, some of which may last for the next
few years, requires persistence of students in response to a stressful environment. The results of this
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study indicate that students’ SOC effectively works as a type of resistance that maintains students’
mental health in quarantine, as indicated by the negative correlation between SOC and GHQ scores.
Similar results have been observed among people forced to adjust to new life settings, such as refugees
[28], widows [29], and cancer patients [30]. In other words, SOC is a resistance strategy that helps
individuals to adjust to new environments and reduces the risk of mental health deterioration, even in
unfamiliar settings. In addition, SOC may act as a buffer to mitigate the negative effects of anxiety on
mental health. The ANOVA results showed a significant interaction effect on GHQ scores between anxiety
and SOC scores in males. Participants with high SOC showed lower GHQ scores than did those with low
SOC, especially those with low to medium levels of anxiety. A similar tendency has been reported in some
previous studies on stressful life events [31, 32]. Therefore, SOC may inhibit the negative effects of daily
life stressors on mental health.
Gender differences
The findings indicated that gender must be taken into account in the implementation of mental health
care services for university students. Contrary to previous studies [11, 33, 34], the present study found
that gender is a direct and indirect determinant of the mental health status of students in quarantine, as
shown by the bivariate and multivariate analyses. First, there may be gender differences in mental health
status. Female students reported higher GHQ scores than male students; this can be interpreted as
indicating that females are more likely to experience mental health deterioration during the quarantine
period than males. This interpretation does not contradict the findings by Konno et al. [35] indicating that
Japanese females have higher depression scores than males in normal periods. We suggest that this
tendency is more pronounced in stressful periods such as the COVID-19 quarantine. In the light of
findings from a Chinese population study [36], which indicated that females reported higher
posttraumatic stress symptoms than males during the COVID-19 outbreak, we can assume that female
respondents of this study showed a similar response pattern. However, we did not assess any somatic
symptoms in this study, so additional studies are needed to confirm this hypothesis.
Second, the construction model of mental health may apply differently to males and females. For males,
the anxiety score was the strongest indicator, followed by SOC scores and age. In contrast, females did
not show any significant association between age and GHQ scores. The effect of anxiety was weaker
when SOC was stronger, indicating a balance between the effects of the two variables. Therefore, we
generated the following hypotheses to interpret this phenomenon.
The first hypothesis is that the discrepancy between male and female participants stems from their
choice of GRRs. For example, gender is associated with unhealthy lifestyles (e.g., smoking addiction),
which are more prevalent in males than in females, which may result in differences in health outcomes.
The gender differences in COVID-19 death rates [37] may reflect this pattern. However, as we did not
examine lifestyles in this study, the effects of a healthy lifestyle on mental health status by gender remain
to be studied. The second hypothesis is that the pattern of social support mobilization, and the mental
health outcome affected by it, may differ by gender. Female students had significantly more social
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supports than males, although the number of social supports was not significantly associated with GHQ
scores. We suggest that social support, which Antonovsky [18] identifies as a type of GRR, promotes
GRRs to the level at which they strengthen SOC, and SOC inhibits depressive mood in female students. In
fact, we found that the number of social supports was positively correlated with SOC score more strongly
in females (r = .256, p < 0.001) than in males (r = .206, p < 0.001). This interpretation reflects findings from
a study of the narratives of migrant women [38], who referred to the important role of social support,
which enabled them to subjectively perceive life as more consistent, load balanced, and meaningful,
despite facing migration, integration, or other adversities. The association between social support and
SOC in female students of the present study may reflect their adjustment to a new life setting. However,
why this association has a lesser function in male students remains to be clarified. The third hypothesis
is that there may be other predictors of mental health status for female students. The goodness of fit of
the multiple regression model in the present study was lower for females than for males, indicating that
some important predictors were excluded in the model for females. Regarding the depressive symptoms
of females, Konno et al. [35] reported that females are more likely to address somatizations, such as
insomnia and decreased appetite. Therefore, somatization should be considered to improve the goodness
of fit of the multiple regression model for females.
A unique predictor of GHQ for male students was age; younger students experienced a more negative
impact on mental health. This may be because the youngest respondents were freshmen, many of whom
had not attended the university, even on the first day of enrollment, because the entrance ceremony
planned for early April, 2020, was cancelled owing to the pandemic. Therefore, these students had no
opportunity to enter the campus to familiarize themselves with their new environment, or to meet their
new friends and professors to enhance their GRRs. In contrast, older students (sophomores or above)
already had a sense of connection, as they had spent at least a year with their peers in the preceding
normal period. Further research is needed on why this tendency is particularly apparent among male
students.
Limitations of the study
The study may have been subject to sampling biases. Although information technology education is
mandatory in high schools, and the high penetration of cell phone and digital devices made it easier to
access the online survey, students who were anxious about completing this questionnaire may have been
excluded.
We used an original anxiety measure developed for this study. Therefore, it was difficult to differentiate
respondents who had been experiencing anxiety disorders before the pandemic from those who
developed a sense of anxiety owing to COVID-19. Further research is needed to clarify the source of
anxiety related to COVID-19.
Implications for health policies for university students
The present findings highlight some important issues for the development of an appropriate program to
aid students in maintaining mental health during the quarantine period. Universities, an essential source
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of GRRs for students, should establish systems to provide students with appropriate support. The
following are some recommendations.
To reduce anxiety about COVID-19, sufficient information that meets the needs of students must be
provided. For instance, the provision of scholarships could be a rapid response to students’ financial
problems. To date, many universities in Japan have started to return part of the tuition fee and to provide
cash for equipment and living expenses [39]. Universities could assist students who are seeking
information about placement interviews for post-graduation jobs by providing information about online
job fairs. Providing job fair information to each student through e-mail would ensure that such
information reaches students. The provision of emotional support together with evidence-based
information is necessary to relieve students’ anxiety about infection. As there is still much uncertainty
about the virus, universities should help students to extract useful information from distracting sources.
Such care should be provided through telephone and/or the Internet [40, 41] to facilitate the accessibility
of such services, especially during quarantine. We suggest that these support systems should particularly
target younger male students, as the present findings show they are vulnerable in terms of mental health
status.

Conclusions
The present findings indicate that COVID-19 affects the mental health of all individuals, not only patients
infected with the disease [42], but also those receiving online education during the quarantine. They also
indicate that SOC contributes differentially to mental health status in males and females. Therefore,
universities should consider measures to allocate health professionals to provide psychological care,
encourage students to maintain a confident daily routine, and foster a SOC with which they can maintain
good mental health.

List Of Abbreviations
SOC: Sense of coherence
GHQ-12: General Health Questionnaire-12
ANOVA: Analysis of variance
GRRs: General resistance resources
SD: Standard deviation

Declarations
Ethics approval and consent to participate

Page 12/17

Ethics approval was granted by the Biomedical Sciences Ethics Board at Nagasaki University (permission
number: 20080607).
Consent for publication
Not applicable.
Availability of data and materials
Data will be released upon completion of the study and is available upon reasonable request from the
first author.
Competing interests
The authors declare that they have no competing interests.
Funding
This research was funded by Nagasaki University Center for Diversity and Inclusion.
Authors’ contributions
KA and SO developed the questionnaire and conducted the analysis under the instruction of YH. YH wrote
the first draft of the manuscript.
Acknowledgments
We thank Diane Williams, PhD, from Edanz Group (https://en-author-services.edanzgroup.com/ac), for
editing a draft of this manuscript.

References
1. The Japan Times. Organizers of job fairs and other events in Japan pull the plug as coronavirus
concerns build. 2020 Feb
21. https://www.japantimes.co.jp/news/2020/02/21/national/coronavirus-canceled-events/.
Accessed 8 Sep 2020.
2. The Japan Times. All Schools in Japan told to close until April over virus outbreak. 2020 Feb
27. https://www.japantimes.co.jp/news/2020/02/27/national/hokkaido-coronavirus-school/.
Accessed 8 Sep 2020.
3. The Japan Times. Japan state of emergency to cover Tokyo, Osaka and five other prefectures. 2020
Apr 6. https://www.japantimes.co.jp/news/2020/04/06/national/japan-state-of-emergency-covid19/. Accessed 8 Sep 2020.
4. National Federation of University Co-operative. Kinkyu! Daigakusei Insei muke anketo chousa (Urgent
report on undergraduate and graduate students’ life survey). National Federation of University CoPage 13/17

operative. May 1, 2020. https://www.univcoop.or.jp/covid19/enquete/pdf/link_pdf02.pdf (in
Japanese). Accessed 8 Sep 2020.
5. The Japan Times. One in 13 college students in Japan considering quitting dur to COVID-19, survey
finds. 2020 Apr 26. https://www.japantimes.co.jp/news/2020/04/26/national/one-13-collegestudents-japan-considering-quitting-due-covid-19-survey-finds/. Accessed 8 Sep 2020.
6. The Japan Times. Japanese government prods schools to partially reopen by grade as pandemic
eases. 2020 May 2. https://www.japantimes.co.jp/news/2020/05/02/national/japan-schools-partialreopening-coronavirus/. Accessed 8 Sep 2020.
7. Ministry of Education, Culture, Sports, Science and Technology. Status of operation of class activities
in universities in Japan, June 1, 2020. https://www.mext.go.jp/content/20200605-mxt_kouhou01000004520_6.pdf. Accessed 8 Sep 2020.
8. National Federation of University Co-operative Association. Kinkyu! Daigakusei Insei muke anketo (A
bulletin for emergent survey of under graduate and graduate students). May 1, 2020.
https://www.univcoop.or.jp/covid19/enquete/pdf/link_pdf02.pdf. Accessed 8 Sep 2020.
9. Sun QH, Su Y. Psychological crisis intervention for college students during novel coronavirus
infection epidemic. Psychiatry Res. 2020;289:113043; doi:10.1016/j.psychres.2020.113043.
10. Liu CH, Zhang E, Wong GTF, Hyun S, Hahm HC. Factors associated with depression, anxiety, and
PTSD symptomatology during the COVID-19 pandemic: clinical implications for U.S. young adult
mental health. Psychiatry Res. 2020;290:113172; doi:10.1016/j.psychres.2020.113172.
11. Liu S, Liu Y, Liu Y. Somatic symptoms and concern regarding COVID-19 among Chinese college and
primary school students: a cross-sectional survey. Psychiatry Res. 2020;289:113070;
doi:10.1016/j.psychres.2020.113070.
12. Odriozola-González P, Planchuelo-Gómez A, Irurtia MJ, de Luis-García R. Psychological effects of the
COVID-19 outbreak and lockdown among students and workers of a Spanish university. Psychiatry
Res. 2020;290:113108; doi:10.1016/j.psychres.2020.113108.
13. Ye Z, Yang X, Zeng C, et al. Resilience, social support, and coping as mediators between COVID-19related stressful experiences and acute stress disorder among college students in China. Appl
Psychol Health Well Being. 2020; doi:10.1111/aphw.12211.
14. Shinichi N, McCormik B, Piatt J. Leisure behavior and sense of coherence in the context of
depression. J Community Psychol. 2019; doi:10.1002/jcop.22250.
15. Mato M, Tsukasaki K. Factors promoting sense of coherence among university students in urban
areas of Japan: individual-level social capital, self-efficacy, and mental health. Glob Health Promot.
2017;26:60–68; doi:1177/1757975917691925.
16. Yano K, Kase T, Oishi K. The effects of sensory-processing sensitivity and sense of coherence on
depressive symptoms in university students. Health Psychol Open. 2019;6;
doi:1177/2055102919871638.
17. Antonovsky A. Health, stress, and coping. San Francisco, CA: Jossey-Bass; 1979.
Page 14/17

18. Antonovsly A. Unraveling the mystery of health: how people manage stress and stay well. San
Francisco: Jossey-Bass; 1987.
19. Pearlin LI, Mullan JT, Semple SJ, Skaff MM. Caregiving and the stress process: an overview of
concepts and their measures. Gerontologist. 1990;30:583–594.
20. Matud MP. Gender differences in stress and coping styles. Pers Individ Dif. 2004;37:1401–1415.
21. Angst J, Gamma A, Gastpar M, Lépine JP. Mendlewicz J, Tylee A. Gender differences in depression:
epidemiological findings from the European DEPRES I and II studies. Eur Arch Psychiatry Clin
Neurosci. 2002;252:201–209; doi:10.1007/s00406-002-0381-6.
22. Charbonneau AM. Mezulis AH, Hyde J. Stress and emotional reactivity as explanations for gender
differences in adolescents’ depressive symptoms. J Youth Adolescence. 2009;38:1050–105;
doi:10.1007/s10964-009-9398-8.
23. Goldberg D. General Health Questionnaire. https://eprovide.mapi-trust.org/instruments/generalhealth-questionnaire. Accessed 8 Sep 2020.
24. Goldberg D, Williams P. A user’s guide to the General Health Questionnaire. Windsor, UK: NFERNelson; 1998.
25. Shima N. The effects of social support on daily life stress in students. Japanese Journal of Social
Psychology. 1992;7:45–53.
26. Togari T, Yamazaki Y, Nakayama K, Shimizu K. Development of a short version of the sense of
coherence scale for population survey. J Epidemiol Community Health. 2007;61:921–922;
doi:10.1136/jech.2006.056697.
27. Fujimoto J, Fukuda K, Toriyama M, Matsunaga K, Ehara K. Daigakusei heno shingata korona uirusu

kansensyo kakudai no eikyo (Report on impact of COVID-19 on university students).
https://www.univas.jp/uploads/2020/04/6c5875a1cbd3f60e193af2fbc62dc97d.pdf (in Japanese).
Accessed 8 Sep 2020.
28. Braun-Lewensohn O, Abu-Kaf S, Al-Said K. Women in refugee camps: which coping resources help
them to adapt? Int J Environ Res Public Health. 2019;16:3990; doi:10.3390/ijerph16203990.
29. Esmael HY, Eshel Y, Rubin SS. Resilience and adjustment to widowhood in the Israeli Arab Muslim
society: a new perspective. J Community Psychol. 2018;46:158–170; doi:10.1002/jcop.21930.
30. Winger JG, Adams RN, Mosher CE. Relations of meaning in life and sense of coherence to distress in
cancer patients: a meta-analysis. Psychooncology. 2016;25:2–10.
31. Carmel S, Anson O, Levenson A, Bonneh DY, Maoz B. Life events, sense of coherence and health:
gender differences on the kibbutz. Soc Sci Med. 1991;32:1089–1096; doi:10.1016/02779536(91)90084-P.
32. Takayama T, Asano Y, Yamazaki Y, Yoshii K, Nagasaka Y, Fukada J, et al. Sutoresufuru na seikatsu

dekigoto ga shubiikkannkannkaku (SOC) to seishin kenkou ni oyobosu eikyou (Influence of stressful
life events on SOC and mental health). Nihon Koushu Eisei Zasshi. 1999;11:965–973 (in Japanese).

Page 15/17

33. Tang W, Hu T, Yang L, Xu J. The role of alexithymia in the mental health problems of homequarantined university students during the COVID-19 pandemic in China. Pers Individ Dif.
2020;165:110131; doi:10.1016/j.paid.2020.110131.
34. Tang W, Hu T, Hu B, Jin C, Wang G, Xie C, et al. Prevalence and correlates of PTSD and depressive
symptoms one month after the outbreak of the COVID-19 epidemic in a sample of home-quarantined
Chinese university students. J Affect Disord. 2020;274:1–7; doi:10.1016/j.jad.2020.05.009.
35. Konno C, Suzuki M, Osaki K, Furuhata R, Takahashi S, Kaneita Y, et al. Depressive symptoms and
somatic complains in Japanese adults. J Jp Soc Psychosom Obstet Gynecol. 2010;15:228–236.
36. Liu N, Zhang F, Wei C, et al. Prevalence and predictors of PTSS during COVID-19 outbreak in China
hardest-hit areas: gender differences matter. Psychiatry Res. 2020;287:112921;
doi:1016/j.psychres.2020.112921.
37. Li X, Xu S, Yu M, Wang K, Tao Y, Zhou Y, et al. Risk factors for severity and mortality in adult COVID19 inpatients in Wuhan. J Allergy Clin Immunol. 2020;146:110–118; doi:10.1016/j.jaci.2020.04.006.
38. Slootjes J, Keuzenkamp S, Saharso S. The mechanisms behind the formation of a strong Sense of
Coherence (SOC): the role of migration and integration. Scand J Psychol. 2017;58:571–580;
doi:10.1111/sjop.12400.
39. The Japan Times. Over 100 colleges in Japan aiding students financially in virus crisis. 2020 May 8.
https://www.japantimes.co.jp/news/2020/05/08/national/japan-colleges-aid-students-coronavirus/.
Accessed 8 Sep 2020.
40. Bao Y, Sun Y, Meng S, Shi J, Lu L. 2019-nCoV epidemic: address mental health care to empower
society. Lancet. 2020;395:e37–e38; doi:10.1016/s0140-6736(20)30309-3.
41. Kim EH, Coumar A, Lober WB, Kim Y. Addressing mental health epidemic among university students
via web-based, self-screening, and referral system: a preliminary study. IEEE Trans. Inf. Technol.
Biomed. 2011;15:301–307.
42. Maa YF, Li W, Deng HB, Wang L, Wang Y, Wang PH, et al. Prevalence of depression and its
association with quality of life in clinically stable patients with COVID-19. J Affect Disord. 275:145–
148,2020; doi:10.1016/j.jad.2020.06.033.

Figures

Page 16/17

Figure 1
Interaction plot for GHQ scores (males). GHQ = General Health Questionnaire; SOC = sense of coherence.

Figure 2
Interaction plot for GHQ scores (females). GHQ = General Health Questionnaire; SOC = sense of
coherence.
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