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Determinants of the mental health 
status of university students in 
Japan: comparison between 
pandemic and recession periods 
during the 7th wave of COVID-19
Yuko O. Hirano *

Institute of Biomedical Sciences, Nagasaki University, Nagasaki, Japan

Introduction: Although the number of identified coronavirus disease 2019 
(COVID-19) cases and deaths has decreased, the repetitive crest-trough pattern 
of the spread of COVID-19 has yet to cease. The current situation may affect the 
mental health status of university students who are distracted in their academic 
and daily lives by the pandemic. This cross-sectional study aimed to identify the 
determinant factors of the mental health status of Japanese university students 
before and in the middle of the 7th wave of the pandemic, one of the largest 
waves to be experienced in Japan.

Method: A survey was administered to two groups of students during the 
recession period between the 6th and 7th waves (n  =  156) and during the 7th 
wave of the pandemic (n  =  97).

Results: T-tests showed no statistically significant differences between the two 
groups in Perceived Stress Scale (PSS) scores, while the COVID-19 anxiety scores 
(p  <  0.001) and General Health Questionnaire (GHQ) scores were significantly 
higher in the Pandemic period group (p  =  0.011). The multiple regression model 
indicated that PSS scores were the only determinant of GHQ scores in the 
Pandemic period group.

Discussion: The results indicate that stressful life events, such as the COVID-19 
pandemic and daily hassles, which are measured by the PSS, affect students’ 
mental health differently. Therefore, the author submits that school counselors 
should provide counseling to students to reduce anxiety caused by daily hassles, 
during recession and pandemic periods. Students also require assistance with 
the reduction of stress and anxiety caused by daily hassles, regardless of the 
pandemic situation.
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1. Introduction

Global society has been influenced by the coronavirus disease of 2019 (COVID-19) since it 
was declared a pandemic on March 11, 2020 (World Health Organization, 2020a). Due to natural 
immunity from infection or immunity from vaccination (Fujii and Nakata, 2021; Wang et al., 
2021; Zawbaa et al., 2022) and people’s increased health literacy regarding COVID-19 (Lopes 
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and McKay, 2020; McCaffery et al., 2020), it seems that the COVID-19 
pandemic is convergent as the number of confirmed cases and deaths 
has started to decrease (World Health Organization, 2023a). Many 
countries, including Japan, have resumed normal life again, as if 
COVID-19 no longer exists. Many Japanese universities resumed face-
to-face classes by April 2022, and students have restarted their part-
time jobs at shops or restaurants to earn an income. This has become 
a driving force for revitalizing economic activity in the country after 
the two-year interruption due to the pandemic. However, measures 
such as wearing a face mask, sanitizing hands, and avoiding the three 
Cs (closed spaces, crowded places, and close-contact settings) are still 
strongly recommended in Japan (Ministry of Health, Labour and 
Welfare, 2023a) because of the recurrent nature of the pandemic 
waves. As of March 2023, Japan has experienced more than 8 waves 
since the onset of the pandemic in early March 2020. Indeed, the 
wearing of face masks assists in the prevention of the transmission of 
the virus (Khan et al., 2020; Wiersinga et al., 2020; World Health 
Organization, 2020b). An individual’s choice to wear a mask is subject 
to epidemic conditions, health policies (Feng et  al., 2020), and 
sociodemographic conditions (Sugimura et  al., 2021). However, 
wearing a mask has been associated with anxiety symptoms (Wang 
et al., 2020), and this may be particularly true in Japan, where nearly 
60% of the population wears masks (Fujii et al., 2021). Fujii et al. 
(2021) reported that Japanese people who wear masks are twice as 
likely to feel anxious that they will become infected with COVID-19 
than those individuals who do not wear masks.

A long-lasting societal plight such as that caused by the COVID-19 
pandemic may create an atmosphere that triggers the deterioration of 
mental health, which may lead to an increased risk for suicidal 
behavior. Sakamoto et al. (2021) reported that death by suicide has 
increased in Japan during the pandemic. This is particularly true for 
university students (Fuse-Nagase et al., 2021). However, few studies 
have been conducted to identify the determinants of maintaining 
good mental health, irrespective of whether people are in the midst of 
a pandemic wave. Such studies are especially important when 
governments are required to devise and implement measures to cope 
with repetitive pandemic waves. Previous studies have indicated that 
university students across the globe are more vulnerable to the 
influence of stressful events than older adults (Rossi et  al., 2021). 
AlAteeq et al. (2020) found that university students in the Kingdom 
of Saudi Arabia experienced moderate to high levels of stress at the 
start of the COVID-19 outbreak. Amidst the pandemic, the mental 
health status of students has been affected by the sudden shift to 
e-learning classes (Fawaz and Samaha, 2021), unemployment 
confidence (Zheng et  al., 2022), and uncertain future plans 
(Chowdhury et  al., 2022). In addition, the perceived impact that 
university students believe that the COVID-19 pandemic will have on 
their lives has been reported to adversely affect their mental health. 
Aslan and Pekince (2021) reported that the perceived impact of 
COVID-19 on nursing students’ well-being was positively correlated 
with perceived stress and general anxiety disorder but negatively 
correlated with satisfaction with life. The perceived impact of 
COVID-19 has also been positively linked to perceived stress 
(Dymecka et al., 2023) in the general population and to depression 
(Simegn et al., 2021) in university students. With respect to the factors 
associated with the perceived impact of COVID-19 among university 
students and young adults, the sociodemographic environment, such 
as living together with family members, appears to contribute to 

lowering the psychological impact of COVID-19 (Sarsak, 2022). 
Social support is the most vital psychosocial protective resource to 
lower anxiety levels (Cao et  al., 2020; Liu et  al., 2020; Akbar and 
Aisyawati, 2021; Li et al., 2021) and depression (Liu et al., 2020; Li 
et al., 2021), while a lack of social support predicts increased negative 
mental health effects, such as anxiety and depression symptoms (Lai 
et al., 2020; Ma et al., 2020).

The ability to cope with stress, for example, by having a sense of 
coherence (SOC), has been associated with better psychological health 
and psychological well-being, as well as lower stress levels 
(Antonovsky, 1987). SOC comprises three elements, namely 
manageability, comprehensibility, and meaningfulness, which 
function as a resistance measure to daily stress. SOC is particularly 
relevant in coping with stress associated with the COVID-19 
pandemic. For example, Shorey et al. (2022) reported that higher SOC 
scores were correlated with lower acute stress scores for nursing 
students in Southeast and East Asian Nursing Education and Research 
institutions during the pandemic. Similarly, Silva et al. (2021) found 
SOC was associated with better psychological well-being in 
undergraduate students in Brazil during the COVID-19 pandemic. 
However, most previous studies have focused on the impact of 
COVID-19 on the mental health of university students by using a 
cross-sectional design, with particular attention being paid to the 
pandemic period. Yet, pandemic waves can occur repeatedly because 
of variations in the virus. For instance, the 7th wave was caused by the 
omicron BA.5 variant, which hit Japan between early July and 
mid-September 2022, and was identified as the largest wave Japan had 
experienced in terms of the number of identified cases and deaths 
(National Institute of Infectious Diseases, 2022; Ministry of Health, 
Labour and Welfare, 2023b). This wave came after a 3-month decline 
during the convergence of the 6th wave, when people had resumed 
international travel behaviors driven by perceived knowledge about 
COVID-19 (Han et al., 2020).

It should be noted that, despite the number of infected patients 
during the 7th wave, many universities in Japan offered classes under 
the same conditions as during the recession period. Although 
infection prevention regulations, such as wearing masks during classes 
and sanitizing hands before entering classrooms, were implemented, 
the provision of student services, particularly psychological support 
services, to cope with the consequences of the pandemic, had not yet 
been properly established. To develop appropriate support for the 
mental health of students, the programs will need to be adaptable, 
because the psychological needs of the students may differ between 
pandemic and recession periods. In this study, the author aimed to 
identify the determinant factors of the mental health status of Japanese 
university students before and in the middle of the 7th wave, which 
can provide us basic data on the determinants of the mental health of 
university students according to the pandemic status.

2. Materials and methods

2.1. Participants

The participants were undergraduate students attending a national 
university in western Japan. The university has over 9,000 
undergraduate and graduate students. There are eleven schools, 
including both medical (e.g., School of Medicine) and non-medical 
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(e.g., School of Social Sciences, School of Environmental Science) 
schools. In order to select participants that were representative of the 
university, the author conducted stratified sampling by the following 
procedure. Considering the differences in health literacy, one medical 
department and three non-medical departments were selected using 
a 1:3 ratio, due to the distribution of students across departments.

The author originally planned to conduct a cross-sectional survey 
intermittently between June 15 and August 2, 2022, expecting to finish 
the study during the recession period. However, due to the unexpected 
emergence of the 7th wave, which arose in late July 2022, the author 
needed to statistically control for the influence of the pandemic on the 
participants. Therefore, the study participants were divided into two 
groups: the first group comprised students who completed the survey 
before the commencement of the 7th wave of the pandemic, and the 
second group comprised students who completed the survey during 
the 7th wave. The two groups were independent of each other, which 
allowed for a comparison of the impact of the 7th wave of the 
pandemic on the mental health of the students. The study was 
conducted between June 15 and August 2, 2022. According to the 
pandemic status database reported by the Ministry of Health, Labour 
and Welfare (2023b), the group that participated in the study between 
June 15 and July 1, 2022 was classified as the “Recession period group,” 
and those who participated on August 1 and 2, 2022 were classified as 
the “Pandemic period group.” The results obtained from the 
assessments explained in the next section were statistically compared 
between the groups.

2.2. Measures

A five-page questionnaire was created based on Lazurus and 
Folkman’s (1984) Transaction Model of Stress and Coping, which has 
been used in COVID-19-related studies (e.g., Jean-Baptiste et  al., 
2020; Osses-Anguita et al., 2023). Perceived impact of COVID-19 and 
perceived stress in daily life were assessed as independent variables 
that determine mental health outcomes. Social support and SOC were 
included as mediators of stress in the model. The same questionnaire 
was distributed to the participants of each group. It took 5 to 10 min 
to complete the questionnaire.

2.2.1. General Health Questionnaire (GHQ)
This scale was utilized to examine the students’ mental health 

status. The author used the Japanese version of the GHQ-12, which 
was developed by Nakagawa and Daibou (2013). The GHQ, developed 
by Goldberg and Williams (1998) has been commonly used to screen 
for anxiety and depression in COVID-19-related studies (e.g., Kostić 
et al., 2021; Silva et al., 2021; Alam et al., 2022). The scale comprises 
12 items relating to physical and mental conditions experienced in the 
preceding week. The participants were asked to respond using a 
4-point Likert-type scale and choose how often they had experienced 
these physical and mental conditions. After reversing the 6 reverse-
scored items, all 12 item scores were summed to give a total score 
(hereinafter, “GHQ score”). A higher GHQ score indicated a worse 
mental health status.

2.2.2. COVID-19 anxiety score
Anxiety due to COVID-19 (hereinafter, “COVID-19 anxiety score”) 

was measured using a single item scale developed by the author, wherein 

the participants were asked, “How anxious are you that the COVID-19 
pandemic may affect or has affected your daily life?” The participants were 
asked to respond using a five-point Likert-type scale, ranging from 1 = not 
at all to 5 = very much. The scale was developed for this study because 
there was no COVID-19-related anxiety scale for students. To develop the 
item for the scale, interviews were conducted with several students. Based 
on the interviews, it was determined that students tended to experience a 
general anxiety about the overall effect of COVID-19 on their daily lives. 
The convergent validity of the item was supported by its significant 
correlations with GHQ scores and Perceived Stress Scale (PSS) scores.

2.2.3. Perceived Stress Scale (PSS)
This assessment tool was originally developed by Cohen et al. 

(1983) and comprises 10 items relating to minor stressors in daily life, 
such as embarrassment caused by unexpected events. The author 
adapted the PSS to measure daily hassles that may occur regardless of 
the pandemic conditions. The PSS assesses the frequency of 
occurrence of each item in the previous month (0 = never, 4 = very 
often). The PSS has been used as a measure of stress perception in 
other COVID-19-related studies (e.g., Aslan et al., 2020; Adjepong 
et al., 2022). In this study, the Japanese version of the PSS was used 
(Sumi, 2006).

2.2.4. Social support
Perceived social support was measured by adapting 12 types of 

social support, including emotional and tangible support. The original 
scale was developed by Shima (1992) to measure the effect of social 
support in Japanese university students. Shima’s (1992) scale was the 
most suitable for this study in terms of the target population, 
university students, and the scale has been used in recent studies with 
university students in Japan (e.g., Xiao and Toyama, 2020; Hirano 
et al., 2022). The greater the number of types of social support, the 
more varied the perceived social support.

2.2.5. Sense of Coherence (SOC)
Sense of coherence was used to investigate the participants’ stress 

resistance based on the theoretical framework developed by 
Antonovsky (1987). This theory emphasizes a salutogenic approach 
by providing a positive focus, identifying individual and collective 
resources, and by highlighting the importance of coherent measures 
and communication strategies (Mana and Sagy, 2020), which is useful 
to investigate profound challenges people must cope with, such as a 
pandemic. The SOC-3-UTHS, a Japanese version of the short-form 
SOC, was adapted for use in the present study (Togari et al., 2007). 
This self-reported questionnaire, which measures individuals’ SOC, 
can be  divided into three subdomains: manageability, 
comprehensibility, and meaningfulness. The degree of agreement for 
each subdomain is rated on a 7-point Likert-type scale. The scores for 
each subdomain were added together to calculate the total SOC score. 
The higher the SOC score, the stronger the participants’ level of stress 
resistance. The author hypothesized that SOC may act as a buffer to 
mitigate the impact of stressors (COVID-19 anxiety score and PSS 
score) on mental health outcomes (GHQ).

2.2.6. Sociodemographic characteristics
The questionnaire included items related to the following variables 

to assess sociodemographic characteristics, which were included as 
control variables in the multiple regression model. Gender was 
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included because several epidemiological studies on mental health 
status during the COVID-19 pandemic indicated that women are 
more vulnerable than men in terms of mental health (Aslan et al., 
2020; Tee et al., 2020; van der Velden et al., 2020; Kostić et al., 2021; 
Ochnik et al., 2021; Zhan et al., 2021; Adjepong et al., 2022; Kaltschik 
et al., 2022; Sarsak, 2022). Participants indicated which department 
they were enrolled in, which was used to control for academic major. 
Studies on the impact of COVID-19 have reported that stress levels 
(Horita et  al., 2022), depression (Holm-Hadulla et  al., 2021), and 
physical and mental health (Idris et al., 2021) varied according to 
students’ academic major. Participants also indicated their domicile 
status. Lai et  al. (2020) reported that concern about the health of 
family or friends during the COVID-19 pandemic was positively 
associated with perceived stress and the severity of anxiety and 
depression symptoms. In this study, the participants were asked 
whether they lived alone.

2.3. Statistical analysis

Statistical analyses were performed using IBM SPSS Statistics 
Version 25-J. Bivariate analysis was performed using chi-square tests, 
t-tests, and Pearson’s correlation coefficient to test the association 
between variables. Multiple regression analysis was conducted to 
identify the factors indicating mental health status when the goodness 
of fit of the model of the determinants of mental health was tested. In 
the multiple regression analysis, the control variables, namely, gender, 
academic major, and domicile status, were included. Statistical 
significance was set at p < 0.05.

2.4. Ethical considerations

Informed consent was obtained from each participant prior to the 
distribution of the questionnaire, according to the Ethical Guidelines 
for Life Sciences and Medical Research Involving Human Subjects of 
Japan (Ministry of Health, Labour and Welfare, n.d.). The author and 
her research assistants explained the purpose of the study to the 
students face-to-face prior to obtaining their consent to participate. 
They were informed that participation in the study was voluntary and 
their responses to the questionnaire items would be held in confidence. 
This study was approved by the Biomedical Sciences Ethics Board of 
Nagasaki University (No. 23041801).

3. Results

The university in which the target population of this study was 
enrolled remained open throughout the study period, regardless of the 
pandemic conditions. Therefore, the author conducted the surveys 
without any constraints. Anonymous questionnaires were distributed 
to 302 students. A total of 254 questionnaires were returned (response 
rate: 84.1%): one hundred and fifty-seven (61.8%) from the Recession 
period group and 97 (38.2%) from the Pandemic period group. The 
participants included 101 male (39.8%) and 151 female (59.4%) 
students; two participants (0.8%) did not provide an answer to the 
gender question. Ninety-five participants (37.4%) were medical 
science majors, and 159 students (62.6%) were non-medical science 

majors. One hundred and seventy-seven students (69.7%) answered 
that they lived alone, while 76 (29.9%) lived with family members. The 
average age of the participants was 19.76 years (SD = 1.31).

The distribution of the participants’ characteristics between the 
Recession and Pandemic period groups was tested using chi-square 
tests. Gender (p < 0.001), academic major (p < 0.001), and domicile 
status (p = 0.001) differed significantly between the two groups. The 
Pandemic period group contained more women (79.4%), more 
medical science majors (74.2%), and fewer students who lived alone 
(58.3%) than the Recession period group.

The mean score of each main study variable is presented in 
Table  1. COVID-19 anxiety and GHQ scores were significantly 
higher in the Pandemic period group than in the Recession period 
group (p < 0.001, p = 0.011). The SOC score was significantly lower 
in the Pandemic period group than in the Recession group 
(p = 0.015). The correlation coefficients between the variables of the 
Recession period group are shown in Table  2, and those of the 
Pandemic period group are shown in Table 3. Strong correlation 
coefficients between PSS and GHQ scores were found in both the 
Recession (r = 0.533, p < 0.01) and Pandemic (r = 0.672, p < 0.01) 
period groups. Multiple regression analysis was conducted to 
identify the determinants of the mental health status of the 
participants by group. The mental health status of the Recession 
period group was significantly influenced by daily hassles (β = 0.457, 
p < 0.001) and social support (β = −0.369, p < 0.001). In the 
Pandemic period group, only daily hassles (β = 0.601, p < 0.001) 
significantly affected participants’ mental health status (Table 4).

4. Discussion

In the current study, the author investigated the determinant 
factors of mental health among university students by dividing 
them into Pandemic period and Recession period groups, a topic 
not yet examined comprehensively. Surprisingly, the PSS score, and 
not the COVID-19 anxiety score, was the strongest predictor of 
mental health status, regardless of the period in which it was 
measured. The bivariate analysis indicates that there are some 
differences in the distribution of the independent variables, 
namely, COVID-19 anxiety and SOC, between the groups surveyed 
during the recession and in the middle of a pandemic wave. The 
threat of COVID-19 infection had less of an impact on the mental 
health status of the participants during the recession period. 
Indeed, the COVID-19 anxiety and GHQ scores were significantly 
higher in the Pandemic period group than in the Recession period 
group (Table 1). Nonetheless, the correlation coefficients between 
the COVID-19 anxiety and GHQ scores were very weak in both 
the Recession period (r = 0.168) and Pandemic period (r = 0.158) 
groups (Tables 2, 3). It is posited that as time passed, the 
participants became accustomed to the state of a “new normal” in 
which they had to co-exist with the virus and its mutations, which 
diminished the impact on their mental health status.

The number of newly confirmed cases in Japan in the 2 weeks 
prior to August 2, 2022 (the day the survey was terminated) was 
1,234,282 (July 20 and July 26, 2022) and 1,434,864 (July 27 to August 
2, 2022), respectively, which were the highest numbers since the start 
of the pandemic. This fact may be reflected in the COVID-19 anxiety 
score of the Pandemic period group, which was found to 
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be  significantly higher than that of the Recession period group. 
However, the COVID-19 anxiety score was not significantly 
associated with the GHQ score. Thus, despite the skyrocketing 

number of newly confirmed infections during the 7th wave, the 
participants in this study may not have perceived the threat of 
COVID-19 infection as being high for them. This interpretation is 
supported by information released by the Ministry of Health, Labour 
and Welfare (MHLW). According to the MHLW’s database, 201 
severe cases of COVID-19 were reported between July 27 and August 
2, 2022. Of these, 110 cases (54.7%) were found to be individuals 
older than 70 years, while only 6 cases (3.0%) were individuals in 
their 20s. The cumulative number of deaths reported in the same time 
period was 30,737. Of these, 26,731 cases (87%) were individuals 
older than 70 years, and 42 cases (0.001%) were individuals in their 
20s (Ministry of Health, Labour and Welfare, 2023b). Therefore, the 
participants in this study may have had the perception that 
COVID-19 is not a major health threat to the younger generation. 
Consistent with this notion is the finding that Japanese younger 
generations are more willing to travel amid the 7th wave than older 
generations, and to use their own judgement about travelling as 
opposed to the measures adopted by the government (Travel 
Voice, 2022).

TABLE 1  Distribution of the study variables by period group.

Recession period group Pandemic period group

Scale variable Range Average (SD) Average (SD) Value of p

COVID-19 anxiety score 1–5 3.28 (1.14) 3.79 (0.94) <0.001

PSS 6–36 20.63 (5.92) 21.84 (5.28) 0.102

Number of social supports 12–60 46.19 (10.25) 47.72 (7.53) 0.177

SOC 3–21 15.07 (3.07) 14.13 (2.71) 0.015

GHQ 12–41 25.73 (5.47) 27.60 (5.76) 0.011

PSS, Perceived Stress Scale; SOC, sense of coherence; GHQ, General Health Questionnaire; SD, standard deviation.

TABLE 2  Correlations among the study variables (recession period group).

Scale variable COVID-19 
anxiety score

PSS Number of social 
supports

SOC GHQ

COVID-19 anxiety score 1

PSS 0.249 ** 1

Number of social supports −0.130 −0.120 1

SOC −0.301 ** −0.350 ** 0.316 ** 1

GHQ 0.168 * 0.533 ** −0.410 ** −0.284 ** 1

PSS, Perceived Stress Scale; SOC, sense of coherence; GHQ, General Health Questionnaire.
**p < 0.01, *p < 0.05.

TABLE 3  Correlations among the study variables (pandemic period group).

Scale variable COVID-19 
anxiety score

PSS Number of 
social 

supports

SOC GHQ

COVID-19 anxiety score 1

PSS 0.207 * 1

Number of social supports 0.185 −0.192 1

SOC 0.040 −0.299 ** 0.253 * 1

GHQ 0.158 0.672 ** −0.252 * −0.287 ** 1

PSS, Perceived Stress Scale; SOC, sense of coherence; GHQ, General Health Questionnaire.
**p < 0.01, *p < 0.05.

TABLE 4  Determinants of the mental health status of the students by 
period group.

Scale variable Recession 
period group

Pandemic 
period group

β Value 
of p

β Value 
of p

COVID-19 anxiety score −0.011 0.867 0.098 0.247

PSS 0.457 <0.001 0.601 <0.001

Number of social supports −0.369 <0.001 −0.093 0.272

SOC 0.008 0.912 −0.102 0.227

Adjusted R2 0.388 <0.001 0.455 <0.001

Control variables: gender, academic major, and domicile status. PSS, Perceived Stress Scale; 
SOC, sense of coherence.
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While a weak association was found between COVID-19 
anxiety and GHQ scores, a strong association was apparent 
between PSS and GHQ scores. This was particularly true in the 
Pandemic period group. Pearson’s correlation coefficients indicated 
that the PSS score had the strongest correlations with the GHQ 
score in both the Recession and Pandemic period groups. 
Furthermore, a multiple regression model indicated that the PSS 
score was the only determinant factor of the GHQ score in the 
Pandemic period group. There are several possible explanations for 
why daily hassles was the strongest predictor of mental health 
status, especially in comparison with COVID-19 anxiety. As 
previously suggested, COVID-19 anxiety did not contribute 
significantly to the mental health status of the participants perhaps 
because they did not perceive the threat of COVID-19 as high for 
their age group. Second, daily hassles associated with being a 
university student may have outweighed any anxiety created by the 
pandemic. Daily hassles was also the strongest significant predictor 
during the recession period; it was just an even stronger predictor 
for students during the pandemic period. The pandemic may have 
exacerbated daily hassles, similar to what was found in Liu et al.’s 
(2022) study of U.S. mothers with children under the age of 9 years. 
Liu et al. (2022) also found a relationship between daily hassles and 
mental health (i.e., depression and anxiety) during the COVID-19 
pandemic. Third, the anxiety that was assessed was anxiety caused 
by the pandemic in general. Brown and Harris (1978) stated that it 
can take just one stressful life event to cause an individual to 
develop depression (Brown, 2002). Therefore, if a more specific 
aspect of anxiety caused by the COVID-19 pandemic were 
assessed, for example, by asking “How anxious are you that you are 
not able to attend classes and will not be able to catch up due to the 
school being closed?” to assess how academic performance anxiety 
had been affected by the pandemic (Giusti et al., 2021; Horita et al., 
2022), such specificity may have shown to be a stronger predictor 
of mental health.

This study’s results indicated that the determinants of mental 
health in the Recession period and Pandemic period groups were 
different. Even during the 7th wave of COVID-19, the COVID-19 
anxiety score of the participants did not significantly determine 
their mental health status. This is assumed to be  because the 
participants became accustomed to the COVID-19 living 
environment, and thus were likely to be less concerned about the 
risk of COVID-19 infection. Caution is required when applying 
the results of this study to students who were exposed to 
COVID-19 in the early stages of the pandemic, such as in the 1st 
or 2nd waves in 2020. Unlike in the early stages, the participants 
of the current study attended school as normal during the 7th 
wave. Therefore, one must be careful when comparing the results 
of this study with those of studies conducted in the earlier stages 
of the pandemic.

This study has some limitations. First, sampling bias was unavoidable. 
The participants attended classes at the time the survey was conducted; 
therefore, those who were absent from class because of COVID-19 could 
not be  included in the study. Second, questions influencing the 
recognition of COVID-19 anxiety, such as anamnestic history of 
COVID-19 and/or other diseases, and vaccination history, were not 
included in the questionnaire. Third, a more precise assessment of 
COVID-19 anxiety that is unique to university students and its influence 
on academic performance should be employed in future studies.

Despite the above limitations, the author believes that the 
contributions of this study are substantial. It shows that even though 
more than 2 years have passed since the onset of the pandemic, 
students are still being influenced by COVID-19-related stressors. 
Concurrently, it indicates that students are becoming accustomed to 
the current conditions, and many are able to maintain a relatively 
normal life. The author concurs with the suggestion of Schiano di Cola 
et al. (2021), that the provision of school counselors to assist students 
is required, particularly in reducing stress caused by daily hassles, 
which may repeatedly occur. As the World Health Organization 
(2023b) warns, the world remains unprepared for another pandemic, 
and our attention must stay focused on measures to deal with future 
epidemics and pandemics or we shall pay a heavy price. The current 
study can provide basic data that are useful in the post-COVID-19 
pandemic era, when repeated short waves of infection increase are 
expected. Further studies need to be  conducted on how best to 
develop an effective intervention program for university students to 
help them maintain sound mental health in the pandemic era.

Data availability statement

The raw data supporting the conclusion of this study will be made 
available by the author on reasonable request.

Ethics statement

The studies involving human participants were reviewed and 
approved by Biomedical Sciences Ethics Board of Nagasaki University 
(No. 23041801). The patients/participants provided their written 
informed consent to participate in this study.

Author contributions

The author confirms being the sole contributor of this work and 
has approved it for publication.

Funding

This work was supported by Management Expenses Grants from 
Nagasaki University.

Acknowledgments

The author thanks all the students who participated in the 
study. The author also thanks her research assistants, Saki Ikeda 
and Nagimi Yuasa, for supporting the study.

Conflict of interest

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

https://doi.org/10.3389/fpsyg.2023.1221333
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Hirano� 10.3389/fpsyg.2023.1221333

Frontiers in Psychology 07 frontiersin.org

Publisher’s note

All claims expressed in this article are solely those of the 
authors and do not necessarily represent those of their affiliated 

organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or 
claim that may be made by its manufacturer, is not guaranteed or 
endorsed by the publisher.

References
Adjepong, M., Amoah-Agyei, F., Du, C., Wang, W., Fenton, J. I., and Tucker, R. M. (2022). 

Limited negative effects of the COVID-19 pandemic on mental health measures of Ghanaian 
university students. J. Affect. Disord. Rep. 7:100306. doi: 10.1016/j.jadr.2021.100306

Akbar, Z., and Aisyawati, M. S. (2021). Coping strategy, social support, and 
psychological distress among university students in Jakarta, Indonesia during the 
COVID-19 pandemic. Front. Psychol. 12:694122. doi: 10.3389/fpsyg.2021.694122

Alam, M. D., Islam, A., Hossain, M. S., Hossain, A., Akhter, D., Haider, M. M., et al. 
(2022). Mental health outcomes and associated factors among vaccinated and 
unvaccinated teachers against COVID-19 infection in Bangladesh. Front. Psych. 
13:896419. doi: 10.3389/fpsyt.2022.896419

AlAteeq, D. A., Aljhani, S., and AlEesa, D. (2020). Perceived stress among students in 
virtual classrooms during the COVID-19 outbreak in KSA. J. Taibah Univ. Med. Sci. 15, 
398–403. doi: 10.1016/j.jtumed.2020.07.004

Antonovsky, A. (1987). Unraveling the mystery of health: how people manage stress and 
stay well (San Francisco: Jossey-Bass).

Aslan, I., Ochnik, D., and Çınar, O. (2020). Exploring perceived stress among students 
in Turkey during the COVID-19 pandemic. Int. J. Environ. Res. Public Health 17:8961. 
doi: 10.3390/ijerph17238961

Aslan, H., and Pekince, H. (2021). Nursing students’ views on the COVID-19 
pandemic and their percieved stress levels. Perspect. Psychiatr. Care 57, 695–701. doi: 
10.1111/ppc.12597

Brown, G. W. (2002). Social roles, context and evolution in the origins of depression. 
J. Health Soc. Behav. 43, 255–276. doi: 10.2307/3090203

Brown, G. W., and Harris, T. (1978). Social origins of depression: a study of psychiatric 
disorder in women (New York: The Free Press).

Cao, W., Fang, Z., Hou, G., Han, M., Xu, X., Dong, J., et al. (2020). The psychological 
impact of the COVID-19 epidemic on college students in China. Psychiatry Res. 
287:112934. doi: 10.1016/j.psychres.2020.112934

Chowdhury, U., Suvro, M. A. H., Farhan, S. M. D., and Uddin, M. J. (2022). Depression 
and stress regarding future career among university students during COVID-19 
pandemic. PLoS One 17:e0266686. doi: 10.1371/journal.pone.0266686

Cohen, S., Kamarck, T., and Mermelstein, R. (1983). A global measure of perceived 
stress. J. Health Soc. Behav. 24, 385–396. doi: 10.2307/2136404

Dymecka, J., Gerymski, R., Machnik-Czerwik, A., and Rogowska, A. M. (2023). Does 
positive thinking help during difficult pandemic times? The role of positive orientation 
in the relationship between fear of COVID-19 and perceived stress. Eur. J. Investig. 
Health Psychol. Educ. 13, 151–160. doi: 10.3390/ejihpe13010011

Fawaz, M., and Samaha, A. (2021). E-learning: depression, anxiety, and stress 
symptomatology among Lebanese University students during COVID-19 quarantine. 
Nurs. Forum 56, 52–57. doi: 10.1111/nuf.12521

Feng, S., Shen, C., Xia, N., Song, W., Fan, M., and Cowling, B. J. (2020). Rational use 
of face masks in the COVID-19 pandemic. Lancet Respir. Med. 8, 434–436. doi: 10.1016/
S2213-2600(20)30134-X

Fujii, D., and Nakata, T. (2021). COVID-19 and output in Japan. Jpn. Econ. Rev. 72, 
609–650. doi: 10.1007/s42973-021-00098-4

Fujii, R., Suzuki, K., and Niimi, J. (2021). Public perceptions, individual characteristics, 
and preventive behaviors for COVID-19  in six countries: a cross-sectional study. 
Environ. Health Prev. Med. 26:29. doi: 10.1186/s12199-021-00952-2

Fuse-Nagase, Y., Marutani, T., Tachikawa, H., Iwami, T., Yamamoto, Y., Moriyama, T., 
et al. (2021). Increase in suicide rates among undergraduate students in Japanese 
national universities during the COVID-19 pandemic. Psychiatry Clin. Neurosci. 75, 
351–352. doi: 10.1111/pcn.13293

Giusti, L., Mammarella, S., Salza, A., Del Vecchio, S., Ussorio, D., Casacchia, M., et al. 
(2021). Predictors of academic performance during the Covid-19 outbreak: impact of 
distance education on mental health, social cognition and memory abilities in an Italian 
university student sample. BMC Psychol. 9:142. doi: 10.1186/s40359-021-00649-9

Goldberg, D., and Williams, P. (1998). A user’s guide to the general health questionnaire 
(Windsor, UK: NFER-Nelson).

Han, H., Al-Ansi, A., Chua, B. L., Tariq, B., Radic, A., and Park, S. H. (2020). The 
post-coronavirus world in the international tourism industry: application of the theory 
of planned behavior to safer destination choices in the case of US outbound tourism. 
Int. J. Environ. Res. Public Health 17:6485. doi: 10.3390/ijerph17186485

Hirano, Y. O., Uchino, R., Tanaka, S., Doi, M., and Aramaki, K. (2022). Factors 
predicting the quality of life of university students in Japan amidst COVID-19: a cross-
sectional study. Front. Psychol. 13:931381. doi: 10.3389/fpsyg.2022.931381

Holm-Hadulla, R. M., Klimov, M., Juche, T., Möltner, A., and Herpertz, S. C. (2021). 
Well-being and mental health of students during the COVID-19 pandemic. 
Psychopathology 54, 291–297. doi: 10.1159/000519366

Horita, R., Nishio, A., and Yamamoto, M. (2022). Lingering effects of COVID-19 on 
the mental health of first-year university students in Japan. PLoS One 17:e0262550. doi: 
10.1371/journal.pone.0262550

Idris, F., Zulkipli, I. N., Abdul-Mumin, K. H., Ahmad, S. R., Mitha, S., Rahman, H. A., 
et al. (2021). Academic experiences, physical and mental health impact of COVID-19 
pandemic on students and lecturers in health care education. BMC Med. Educ. 21:542. 
doi: 10.1186/s12909-021-02968-2

Jean-Baptiste, C. O., Herring, R. P., Beeson, W. L., Dos Santos, H., and Banta, J. E. 
(2020). Stressful life events and social capital during the early phase of COVID-19 in the 
U.S. Soc Sci. Humanit. Open. 2:100057. doi: 10.1016/j.ssaho.2020.100057

Kaltschik, S., Pieh, C., Dale, R., Probst, T., Pammer, B., and Humer, E. (2022). 
Assessment of the long-term mental health effects on Austrian students after COVID-19 
restrictions. Int. J. Environ. Res. Public Health 19:13110. doi: 10.3390/ijerph192013110

Khan, M., Adil, S. F., Alkhathlan, H. Z., Tahir, M. N., Saif, S., Khan, M., et al. (2020). 
COVID-19: a global challenge with old history, epidemiology and progress so far. 
Molecules 26:39. doi: 10.3390/molecules26010039

Kostić, J., Žikić, O., Đorđević, V., and Krivokapić, Ž. (2021). Perceived stress among 
university students in south-East Serbia during the COVID-19 outbreak. Ann. General 
Psychiatry 20:25. doi: 10.1186/s12991-021-00346-2

Lai, A. Y., Lee, L., Wang, M. P., Feng, Y., Lai, T. T., Ho, L. M., et al. (2020). Mental 
health impacts of the COVID-19 pandemic on international university students, related 
stressors, and coping strategies. Front. Psych. 11:584240. doi: 10.3389/fpsyt.2020.584240

Lazurus, R. S., and Folkman, S. (1984). Stress (New York: Appraisal & Coping, 
Springer Publishing Company).

Li, Y., Zhao, J., Ma, Z., McReynolds, L. S., Lin, D., Chen, Z., et al. (2021). Mental health 
among college students during the COVID-19 pandemic in China: a 2-wave longitudinal 
survey. J. Affect. Disord. 281, 597–604. doi: 10.1016/j.jad.2020.11.109

Liu, C. H., Smiley, P. A., Vicman, J. M., Wong, G. T. F., and Doan, S. N. (2022). The 
roles of life stress and preventive health behaviors on parent mental health during the 
COVID-19 pandemic. J. Health Psychol. 27, 1470–1483. doi: 10.1177/13591053211026742

Liu, C. H., Zhang, E., Wong, G. T. F., Hyun, S., and Hahm, H. C. (2020). Factors 
associated with depression, anxiety, and PTSD symptomatology during the COVID-19 
pandemic: clinical implications for U.S. young adult mental health. Psychiatry Res. 
290:113172. doi: 10.1016/j.psychres.2020.113172

Lopes, H., and McKay, V. (2020). Adult learning and education as a tool to contain 
pandemics: the COVID-19 experience. Int. Rev. Educ. 66, 575–602. doi: 10.1007/
s11159-020-09843-0

Ma, Z., Zhao, J., Li, Y., Chen, D., Wang, T., Zhang, Z., et al. (2020). Mental health problems 
and correlates among 746 217 college students during the coronavirus disease 2019 outbreak 
in China. Epidemiol. Psychiatr. Sci. 29:e181. doi: 10.1017/S2045796020000931

Mana, A., and Sagy, S. (2020). Brief report: can political orientation explain mental 
health in the time of a global pandemic? Voting patterns, personal and national coping 
resources, and mental health during the coronavirus crisis. J. Soc. Clin. Psychol. 39, 
165–171. doi: 10.1521/jscp.2020.39.3.165

McCaffery, K. J., Dodd, R. H., Cvejic, E., Ayrek, J., Batcup, C., Isautier, J. M., et al. (2020). 
Health literacy and disparities in COVID-19-related knowledge, attitudes, beliefs and 
behaviours in Australia. Public Health Res. Pract. 30:30342012. doi: 10.17061/phrp30342012

Ministry of Health, Labour and Welfare. (2023a). COVID-19: current Japanese border 
measures. Available at: https://www.mhlw.go.jp/stf/covid-19/bordercontrol.html 
(Accessed March 6, 2023).

Ministry of Health, Labour and Welfare. (2023b). Visualizing the data: Information on 
COVID-19 infections. Available at: https://covid19.mhlw.go.jp/en/ (Accessed March 6, 2023).

Ministry of Health, Labour and Welfare. (n.d.). Guidelines for medical research. Available at: 
https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/hokabunya/kenkyujigyou/i-kenkyu/index.
html (Accessed June 30, 2023).

Nakagawa, Y., and Daibou, I. (2013). The general health questionnaire: Japanese version. 
Tokyo Bunka Kagakusha: Tokyo.

National Institute of Infectious Diseases. (2022). Current situation of infection. 
Available at: https://www.niid.go.jp/niid/en/2019-ncov-e/11477-covid19-ab96th-en.
html (Accessed March 6, 2023) (Accessed August 24, 2022).

Ochnik, D., Rogowska, A. M., Kuśnierz, C., Jakubiak, M., Schütz, A., Held, M. J., et al. 
(2021). Mental health prevalence and predictors among university students in nine 

https://doi.org/10.3389/fpsyg.2023.1221333
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1016/j.jadr.2021.100306
https://doi.org/10.3389/fpsyg.2021.694122
https://doi.org/10.3389/fpsyt.2022.896419
https://doi.org/10.1016/j.jtumed.2020.07.004
https://doi.org/10.3390/ijerph17238961
https://doi.org/10.1111/ppc.12597
https://doi.org/10.2307/3090203
https://doi.org/10.1016/j.psychres.2020.112934
https://doi.org/10.1371/journal.pone.0266686
https://doi.org/10.2307/2136404
https://doi.org/10.3390/ejihpe13010011
https://doi.org/10.1111/nuf.12521
https://doi.org/10.1016/S2213-2600(20)30134-X
https://doi.org/10.1016/S2213-2600(20)30134-X
https://doi.org/10.1007/s42973-021-00098-4
https://doi.org/10.1186/s12199-021-00952-2
https://doi.org/10.1111/pcn.13293
https://doi.org/10.1186/s40359-021-00649-9
https://doi.org/10.3390/ijerph17186485
https://doi.org/10.3389/fpsyg.2022.931381
https://doi.org/10.1159/000519366
https://doi.org/10.1371/journal.pone.0262550
https://doi.org/10.1186/s12909-021-02968-2
https://doi.org/10.1016/j.ssaho.2020.100057
https://doi.org/10.3390/ijerph192013110
https://doi.org/10.3390/molecules26010039
https://doi.org/10.1186/s12991-021-00346-2
https://doi.org/10.3389/fpsyt.2020.584240
https://doi.org/10.1016/j.jad.2020.11.109
https://doi.org/10.1177/13591053211026742
https://doi.org/10.1016/j.psychres.2020.113172
https://doi.org/10.1007/s11159-020-09843-0
https://doi.org/10.1007/s11159-020-09843-0
https://doi.org/10.1017/S2045796020000931
https://doi.org/10.1521/jscp.2020.39.3.165
https://doi.org/10.17061/phrp30342012
https://www.mhlw.go.jp/stf/covid-19/bordercontrol.html
https://covid19.mhlw.go.jp/en/
https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/hokabunya/kenkyujigyou/i-kenkyu/index.html
https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/hokabunya/kenkyujigyou/i-kenkyu/index.html
https://www.niid.go.jp/niid/en/2019-ncov-e/11477-covid19-ab96th-en.html
https://www.niid.go.jp/niid/en/2019-ncov-e/11477-covid19-ab96th-en.html


Hirano� 10.3389/fpsyg.2023.1221333

Frontiers in Psychology 08 frontiersin.org

countries during the COVID-19 pandemic: a cross-national study. Sci. Rep. 11:18644. 
doi: 10.1038/s41598-021-97697-3

Osses-Anguita, Á. E., Sánchez-Sánchez, T., Soto-Goñi, X. A., García-González, M., 
Alén Fariñas, F., Cid-Verdejo, R., et al. (2023). Awake and sleep bruxism prevalence and 
their associated psychological factors in first-year university students: a pre-mid-post 
COVID-19 pandemic comparison. Int. J. Environ. Res. Public Health 20:3. doi: 10.3390/
ijerph20032452

Rossi, R., Jannini, T. B., Socci, V., Pacitti, F., and Lorenzo, G. D. (2021). Stressful life events 
and resilience during the COVID-19 lockdown measures in Italy: association with mental 
health outcomes and age. Front. Psych. 12:635832. doi: 10.3389/fpsyt.2021.635832

Sakamoto, H., Ishikane, M., Ghaznavi, C., and Ueda, P. (2021). Assessment of suicide 
in Japan during the COVID-19 pandemic vs previous years. JAMA Netw. Open 
4:e2037378. doi: 10.1001/jamanetworkopen.2020.37378

Sarsak, H. I. (2022). Psychological impact of the COVID-19 pandemic on medical and 
rehabilitation sciences university students in Saudi Arabia. Work 71, 473–480. doi: 
10.3233/WOR-210243

Schiano di Cola, F., Caratozzolo, S., Di Cesare, M., Liberini, P., Rao, R., and 
Padovani, A. (2021). Migraine monitoring in the time of COVID-19: triggers and 
protectors during a pandemic. Pain Med. 22, 2728–2738. doi: 10.1093/pm/pnab202

Shima, N. (1992). The effects of social support on daily life stress in students. Jpn. J. 
Soc. Psychol. 7, 45–53.

Shorey, S., Ang, E., Baridwan, N. S., Bonito, S. R., Dones, L. B. P., Flores, J. L. A., et al. 
(2022). Salutogenesis and COVID-19 pandemic impacting nursing education across 
SEANERN affiliated universities: a multi-national study. Nurse Educ. Today 110:105277. 
doi: 10.1016/j.nedt.2022.105277

Silva, A. N. D., Guedes, C. R., Santos-Pinto, C. D. B., Miranda, E. S., Ferreira, L. M., and 
Vettore, M. V. (2021). Demographics, socioeconomic status, social distancing, psychosocial 
factors and psychological well-being among undergraduate students during the COVID-19 
pandemic. Int. J. Environ. Res. Public Health 18:7215. doi: 10.3390/ijerph18147215

Simegn, W., Dagnew, B., Yeshaw, Y., Yitayih, S., Woldegerima, B., and Dagne, H. 
(2021). Depression, anxiety, stress and their associated factors among Ethiopian 
University students during an early stage of COVID-19 pandemic: an online-based 
cross-sectional survey. PLoS One 16:e0251670. doi: 10.1371/journal.pone.0251670

Sugimura, M., Chimed-Ochir, O., Yumiya, Y., Ohge, H., Shime, N., Sakaguchi, T., et al. 
(2021). The association between wearing a mask and COVID-19. Int. J. Environ. Res. 
Public Health 18:9131. doi: 10.3390/ijerph18179131

Sumi, K. (2006). Reliability and validity of the Japanese version of the perceived stress 
scale. Jpn. J. Health Psychol. 19, 44–53. doi: 10.11560/jahp.19.2_44

Tee, M. L., Tee, C. A., Anlacan, J. P., Aligam, K. J. G., Reyes, P. W. C., Kuruchittham, V., 
et al. (2020). Psychological impact of COVID-19 pandemic in the Philippines. J. Affect. 
Disord. 277, 379–391. doi: 10.1016/j.jad.2020.08.043

Togari, T., Yamazaki, Y., Nakayama, K., and Shimizu, J. (2007). Development of a short 
version of the sense of coherence scale for population survey. J. Epidemiol. Community 
Health 61, 921–922. doi: 10.1136/jech.2006.056697

Travel Voice. (2022). Japanese young travelers are still willing to travel on their own 
judgements even amid the 7th COVID-19 wave. Available at: https://www.travelvoice.jp/
english/japanese-young-travelers-are-still-willing-to-travel-on-their-own-judgements-
even-amid-the-7th-covid-19-wave (Accessed June 30, 2023).

van der Velden, P. G., Contino, C., Das, M., van Loon, P., and Bosmans, M. W. G. 
(2020). Anxiety and depression symptoms, and lack of emotional support among the 
general population before and during the COVID-19 pandemic. A prospective national 
study on prevalence and risk factors. J. Affect. Disord. 277, 540–548. doi: 10.1016/j.
jad.2020.08.026

Wang, X., Chen, H., Liu, L., Liu, Y., Zhang, N., Sun, Z., et al. (2020). Anxiety and sleep 
problems of college students during the outbreak of COVID-19. Front. Psych. 11:588693. 
doi: 10.3389/fpsyt.2020.588693

Wang, J., Kaperak, C., Sato, T., and Sakuraba, A. (2021). COVID-19 reinfection: a 
rapid systematic review of case reports and case series. J. Investig. Med. 69, 1253–1255. 
doi: 10.1136/jim-2021-001853

Wiersinga, W. J., Rhodes, A., Cheng, A. C., Peacock, S. J., and Prescott, H. C. (2020). 
Pathophysiology, transmission, diagnosis, and treatment of coronavirus disease 2019 
(COVID-19): a review. JAMA 324, 782–793. doi: 10.1001/jama.2020.12839

World Health Organization. (2020a). WHO director-general’s opening remarks at the 
media briefing on COVID-19. Available at: https://www.who.int/director-general/
speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-
covid-19---11-march-2020 (Accessed June 4, 2023).

World Health Organization. (2020b). Advice on the use of masks in the context 
ofCOVID-19: Interim guidance. Available at: https://apps.who.int/iris/
handle/10665/332293 (Accessed March 6, 2023) (Accessed June 5 2020).

World Health Organization. (2023a). WHO corona virus dashboard. Available at: 
https://covid19.who.int/?adgroupsurvey=(Fuse-Nagase%20et%20al.)&gclid= 
CjwKCAiAmJGgBhAZEiwA1JZolqxeoCI72ExrYENH0ZNbcpFg4rOJKVB 
g1Un0X8omsXV8RrDr8wjh7hoCa2AQAvD_BwE) (Accessed March 6, 2023).

World Health Organization (2023b). Global Health Issues Virtual Press Conference. 
Available at: https://www.who.int/multi-media/details/who-press-conference-on-global-
health-issues---22-february-2023 (Accessed March 6, 2023) (Accessed February 22, 2023).

Xiao, Y., and Toyama, M. (2020). Development of a Japanese version of the 
Interpersonal Behaviours Questionnaire. Jpn. J. Pshicho. 90, 581–591. doi: 10.4992/
jjpsy.90.18222

Zawbaa, H. M., Osama, H., El-Gendy, A., Saeed, H., Harb, H. S., Madney, Y. M., et al. 
(2022). Effect of mutation and vaccination on spread, severity, and mortality of 
COVID-19 disease. J. Med. Virol. 94, 197–204. doi: 10.1002/jmv.27293

Zhan, H., Zheng, C., Zhang, X., Yang, M., Zhang, L., and Jia, X. (2021). Chinese college 
students’ stress and anxiety levels under COVID-19. Front. Psych. 12:615390. doi: 
10.3389/fpsyt.2021.615390

Zheng, S., Wu, G., Zhao, J., and Chen, W. (2022). Impact of the COVID-19 epidemic 
anxiety on college students’ employment confidence and employment situation 
perception in China. Front. Psychol. 13:980634. doi: 10.3389/fpsyg.2022.980634

https://doi.org/10.3389/fpsyg.2023.1221333
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1038/s41598-021-97697-3
https://doi.org/10.3390/ijerph20032452
https://doi.org/10.3390/ijerph20032452
https://doi.org/10.3389/fpsyt.2021.635832
https://doi.org/10.1001/jamanetworkopen.2020.37378
https://doi.org/10.3233/WOR-210243
https://doi.org/10.1093/pm/pnab202
https://doi.org/10.1016/j.nedt.2022.105277
https://doi.org/10.3390/ijerph18147215
https://doi.org/10.1371/journal.pone.0251670
https://doi.org/10.3390/ijerph18179131
https://doi.org/10.11560/jahp.19.2_44
https://doi.org/10.1016/j.jad.2020.08.043
https://doi.org/10.1136/jech.2006.056697
https://www.travelvoice.jp/english/japanese-young-travelers-are-still-willing-to-travel-on-their-own-judgements-even-amid-the-7th-covid-19-wave
https://www.travelvoice.jp/english/japanese-young-travelers-are-still-willing-to-travel-on-their-own-judgements-even-amid-the-7th-covid-19-wave
https://www.travelvoice.jp/english/japanese-young-travelers-are-still-willing-to-travel-on-their-own-judgements-even-amid-the-7th-covid-19-wave
https://doi.org/10.1016/j.jad.2020.08.026
https://doi.org/10.1016/j.jad.2020.08.026
https://doi.org/10.3389/fpsyt.2020.588693
https://doi.org/10.1136/jim-2021-001853
https://doi.org/10.1001/jama.2020.12839
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://apps.who.int/iris/handle/10665/332293
https://apps.who.int/iris/handle/10665/332293
https://covid19.who.int/?adgroupsurvey=(Fuse-Nagase%20et%20al.)&gclid=CjwKCAiAmJGgBhAZEiwA1JZolqxeoCI72ExrYENH0ZNbcpFg4rOJKVBg1Un0X8omsXV8RrDr8wjh7hoCa2AQAvD_BwE)
https://covid19.who.int/?adgroupsurvey=(Fuse-Nagase%20et%20al.)&gclid=CjwKCAiAmJGgBhAZEiwA1JZolqxeoCI72ExrYENH0ZNbcpFg4rOJKVBg1Un0X8omsXV8RrDr8wjh7hoCa2AQAvD_BwE)
https://covid19.who.int/?adgroupsurvey=(Fuse-Nagase%20et%20al.)&gclid=CjwKCAiAmJGgBhAZEiwA1JZolqxeoCI72ExrYENH0ZNbcpFg4rOJKVBg1Un0X8omsXV8RrDr8wjh7hoCa2AQAvD_BwE)
https://www.who.int/multi-media/details/who-press-conference-on-global-health-issues---22-february-2023
https://www.who.int/multi-media/details/who-press-conference-on-global-health-issues---22-february-2023
https://doi.org/10.4992/jjpsy.90.18222
https://doi.org/10.4992/jjpsy.90.18222
https://doi.org/10.1002/jmv.27293
https://doi.org/10.3389/fpsyt.2021.615390
https://doi.org/10.3389/fpsyg.2022.980634

	Determinants of the mental health status of university students in Japan: comparison between pandemic and recession periods during the 7th wave of COVID-19
	1. Introduction
	2. Materials and methods
	2.1. Participants
	2.2. Measures
	2.2.1. General Health Questionnaire (GHQ)
	2.2.2. COVID-19 anxiety score
	2.2.3. Perceived Stress Scale (PSS)
	2.2.4. Social support
	2.2.5. Sense of Coherence (SOC)
	2.2.6. Sociodemographic characteristics
	2.3. Statistical analysis
	2.4. Ethical considerations

	3. Results
	4. Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note

	References

