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Comparison of depressive
symptoms and eating behaviors
among Japanese university
students with subthreshold
depression before and during the
COVID-19 pandemic

Yoshie Miyake*, Koki Takagaki, Atsuo Yoshino
and Yuri Okamoto

Health Service Center, Hiroshima University, Higashi-Hiroshima, Japan

Background: The COVID-19 pandemic had exposed university students to
unusual environmental stresses. High stress levels have been reported among
adolescents with depressive symptoms. Subthreshold depression is highly
prevalent among university students who are at high risk of developing clinical
depression and other psychiatric disorders such as eating disorders. Therefore,
this study aimed to investigate the effects of the pandemic on depressive
symptoms and eating behaviors among Japanese university students with
subthreshold depression from a cohort study.

Methods: A total of 555 fourth-year university students, 261 students before the
pandemic and 294 students during the pandemic, were participated. The
inclusion criteria were age 18-19 years and subthreshold depression upon
entering the university and completed questionnaires at both university
entrance and during their fourth year. We examined differences in depressive
symptoms (Beck Depression Inventory Il), eating behaviors (Eating Attitudes
Test-26 and Bulimic Inventory Test, Edinburgh [BITE]), stress coping (Coping
Inventory for Stressful Situations [CISS]), and the frequencies of the three
depression groups (clinical, subthreshold, and healthy) before and during the
pandemic. We also investigated the relationship between changes in depression
and stress coping during the pandemic.

Results: There was no significant differences in depression frequency in the
fourth year before and during the pandemic. However, the two-way ANOVA on
the grade and time revealed significant interaction effects on the BITE scores for
females (p < 0.05), and the BITE scores were significantly higher for fourth-year
female students during the pandemic than those when they entered the
university. Although a decrease in the CISS-emotion-oriented score was
associated with a reduction in depressive symptoms both before and during
the pandemic, a decrease in the CISS-task-oriented score was associated with an
increased risk of depressive symptoms during the pandemic only in males.

Conclusion: Our results suggest that not only depressive but also bulimic
symptoms should have been monitored among university students with
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subthreshold depression during the pandemic. Attention to stress-coping
behaviors may be important for interventions to prevent the deterioration from
subthreshold depression to clinical depression during a pandemic. However, the
results could have been affected by many other factors, and further research

is required.

COVID-19, eating behavior, stress coping, subthreshold depression, university student

Introduction

The coronavirus disease 2019 (COVID-19) pandemic has
negatively affected adolescents’ mental health. Adolescents may
have been more susceptible to the mental health impacts of the
public health crisis than adults (1). Many studies have reported that
the rates of depressive symptoms in university students during the
pandemic were comparatively higher than before the pandemic (2-
5). University students have experienced very high levels of anxiety
and stress during the pandemic (6, 7). Studies of Japanese youth
have demonstrated high rates of depressive symptoms (7, 8).
Suicide rates and the number of high-risk students with suicidal
ideation in Japanese universities increased during the pandemic (8,
9). Japan has not experienced any serious damage from new
infectious diseases and the history of escapes might have given
the Japanese greater anxiety and stress about new infectious diseases
(10). Previous studies have reported that the pandemic exerted a
negative influence on people who were already suffering from
mental disorders (11, 12). Subthreshold depression is highly
prevalent in adolescents, and is defined as clinically significant
depressive symptoms that do not meet the diagnostic criteria for
clinical depression (13). Despite being less severe than clinical
depression, subthreshold depression in adolescence is
characterized by high levels of comorbidities, functional
impairment, and suicidal thoughts and behaviors (14). People
with subthreshold depression are approximately twice as likely to
develop clinical depression as those without (15). Therefore,
investigating the effects of the pandemic on depressive symptoms
of university students with subthreshold depression is crucial for the
prevention and early intervention. The estimated prevalence of
subthreshold depression is higher than that of clinical depression
(14). A previous study suggested that subthreshold depression
impairs young people’s quality of life and places them at a greater
risk for developing clinical depression (16, 17). During the
pandemic, high stress levels have been reported in individuals
with pre-existing mental health disorders, especially anxiety and
depression (18). Although information about the pandemic effects
on the mental health of university students with subthreshold
depression is essential, few studies have investigated them. A
study showed that the prevalence of subthreshold depressive
episodes were 14.3% and associations with social and economic
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factors differ according to the level of such symptoms in university
students during the pandemic (19). People with subthreshold
depression are more likely to develop other psychiatric disorders
such as eating disorders and stress-related diseases (14, 16, 17, 20).
A study of university students found an overall low quality of life
during the pandemic (21). Pandemic-induced disruptions in daily
routines caused changes in usual patterns of eating, physical activity
and stress coping behavior (22-24). Therefore, further research
comparing the mental health, including depressive symptoms and
eating behaviors, of university students with subthreshold
depression before and during the pandemic is needed. Moreover,
previous studies have suggested that stress coping style was one
factor contributing to adolescents’ increased vulnerability to
depression (25). Stress coping behaviors play an important role in
reducing stress and consequently affect the occurrence of stress
—related diseases, such as depression (26, 27). Therefore,
understanding the role of stress-coping behaviors in the
development of depression during a pandemic would provide a
useful perspective for providing more effective support to university
students with subthreshold depression during unusual times.

Several studies have reported that pandemic worsened the
eating disorder psychopathology (28, 29). University students are
particularly affected by mood and eating problems (30). Eating
disorders are more common among females than males and are an
important cause of physical and psychosocial morbidity in young
females. An increase in eating disorders is associated with academic
stress, interpersonal relationships and environmental factors. The
pandemic has been a leading cause of stress and feelings of loss of
control, both of which are related to the onset and progression of
eating disorders (22). Depressive symptoms, including subthreshold
levels, are associated with an increased risk of disordered eating
behaviors (14, 20, 31, 32). However, little is known about the effects
of the pandemic on eating behaviors among university students
with subthreshold depression.

This study investigated the effects of the COVID-19 pandemic
on depressive symptoms and eating behaviors among Japanese
university students with subthreshold depression upon university
entrance, deepening the analysis of the relationship between
changes in depressive symptoms and stress coping behaviors. In
this study, we evaluated depressive symptoms, eating behaviors, and
stress coping styles upon university entrance and during the fourth
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year, and compared them between students before and during the
pandemic. We hypothesized that fourth-year students would
display more depressive symptoms and disordered eating
behaviors during rather than before the pandemic.

Methods
Participants

The participants were Japanese fourth-year students at Hiroshima
University from 2017-2019 (before the pandemic) and 2021-2022
(during the pandemic). The inclusion criteria were age 18-19 years at
the time of entry into university, completed questionnaires at both
university entrance and during their fourth year, and had subthreshold
depressive symptoms upon university entrance.

Procedures

This study was conducted at two health checkup time points:
university entrance and the first quarter of the fourth year.
Questionnaires were administered as part of annual checkups.
Students were informed and guided to fill out the questionnaire
through mail (first-year students) or bulletin board (fourth-year
students), and they answered the questionnaire. The questionnaire
consisted of two sections. The first section recorded participant
baseline (age, sex, height, and weight). The second section included
four scales: Beck Depression Inventory II (BDI-II) (33), Eating
Attitudes Test-26 (EAT-26) (34), Bulimic Inventory Test,
Edinburgh (BITE) (35), and Coping Inventory for Stressful
Situations (CISS) (36). Based on previous studies, we divided the
students into three categories based on depressive symptoms
determined by BDI-II scores for clinical, subthreshold, and
healthy groups at university entrance (31, 37). Therefore, students
were classified as part of the subthreshold group according to BDI-
IT scores ranging from 10 to 17 at university entrance.

To investigate the pandemic effects on the mental conditions of
fourth-year students, we examined BDI-II, EAT-26, BITE and CISS
scores of the fourth-year students who had subthreshold depressive
symptoms upon university entrance, and then compared the scores
before and during the pandemic. We also examined the correlation
between the BDI-II and the EAT-26 and BITE and defined fourth-
year students with severely disordered eating behaviors as having
scores of 20 or more points on the EAT-26 and BITE. Moreover, we
examined the differences in stress-coping abilities among students
who deteriorated from subthreshold to clinical (exacerbated group),
those who remained subthreshold (unchanged group), and those
who improved from subthreshold to healthy (improved group). The
study protocol was reviewed and approved by the Ethics Committee
of Hiroshima University School of Medicine, Japan (approval
number: E2019-1767) and was conducted in accordance with the
Declaration of Helsinki. Although the questionnaires were
administered as part of an annual checkup, informed consent was
obtained in the form of opt-outs.
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Measures

Beck depression inventory Il

The original BDI-II, developed by Beck et al. (33), consists of 21
self-reported items rated on a 4-point scale and is used to measure
depressive symptoms. The cutoff point for clinical depression is a score
of 18 on the BDI-II. A cutoff score of 18 yielded a sensitivity of 94%
and a specificity of 92%, and a cutoff score of 10 yielded a sensitivity of
100% and a specificity of 70% (37). The clinical group was defined as
having BDI-II scores of 18 or more, the subthreshold group was
defined as having scores ranging from 10 to 17, and the healthy group
was defined as having scores of 9 or less. Cronbach’s alpha coefficient
was 0.87 (38). The reliability and validity of the Japanese version of the
BDI-II have been previously demonstrated (39).

Eating attitudes test-26

The EAT-26 is a 26-item self-report questionnaire that assesses
eating attitudes and is a reliable and valid instrument (34). Answers
are provided on a 6-point scale ranging from “not at all” to
“extremely.” The cutoff score is 20 points; scores greater than 20
indicating a high possibility of eating disorders. Mann et al. (40)
reported that a threshold of 20 yielded a sensitivity of 88% and a
specificity of 96%. Cronbach’s alpha coefficients ranged from 0.85-
0.94 (41). The reliability and validity of the Japanese version of the
EAT-26 have been demonstrated (42, 43).

Bulimic inventory test, Edinburgh

The BITE is a self-reported measure of bulimic symptoms that
consists of a symptom evaluation scale (30 items) and severity scale
(6 items) (35). The symptom evaluation scale is scored as yes or no,
with a minimum score of 0 and a maximum score of 30. The cutoff
score was 20 points; symptom subscale scores greater than 20
indicated the presence of binge eating behavior and a high
possibility of bulimia nervosa. Cronbach’s alpha coefficient was
0.96. The reliability and validity of the Japanese version of the BITE
have been demonstrated (44).

Coping inventory for stressful situations

The CISS is a 48-item self-report measure scored on a 5-point
scale that consists of three subscales to evaluate coping behaviors:
task-oriented (CISS-T) (directly managing a stressor to reduce
distress), emotion-oriented (CISS-E) (coping with the emotions
and feelings aroused by the stressor), and avoidance-oriented
(CISS-A) (seeking distractions) coping (36, 45). We used the
Japanese version (46). Cronbach’s alpha coefficients ranged from
0.75-0.89 (47).

Data analysis
SPSS version-28 (IBM Corporation, Armonk, NY, USA) was
used for the statistical analyses. The participants’ characteristics

were averaged. We used two-way analysis of variance (ANOVA) to
compare scores by grade and time. Chi-square and residual analyses
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were used to compare the frequencies of depressive symptoms
among the three groups. To investigate the relationship between
changes in depressive symptoms and stress-coping behaviors, we
conducted a two-way ANOVA to compare the CISS scores by grade
and depression group. The statistical significance level was set at p
< 0.05.

Results
Participants

A total of 555 students, who had subthreshold depressive
symptoms at university entrance, completed questionnaires at
both university entrance and during their fourth year
participated. Of these 261 were fourth-year students (152 males
and 109 females) before the pandemic and 294 were fourth-year
students (157 males and 137 females) during the pandemic
(Figure 1). The annual checkup results are presented in Table 1.

Questionnaire results

Results of BDI-II, EAT-26, BITE and CISS are shown in Table 2.
A score of 20 or more points on the EAT-26 and BITE indicates the
presence of severely disordered eating behaviors. The percentage of
fourth-year students (EAT-26 scores > 20) was 1.3% of males and
0.0% of females before the pandemic and 0.6% of males and 5.8% of
females during the pandemic. The percentage of fourth-year
students (BITE scores > 20) was 1.3% of males and 2.8% of
females before the pandemic and 3.8% of males and 8.0% of
females during the pandemic.

We examined the correlation between the BDI-II, EAT, and
BITE. Before the pandemic, a significant positive correlation
between BDI-II and EAT scores was observed for females in the
fourth year (r = 0.254, p < 0.01). During the pandemic, significant

Students who responded to all questionnaires at two health checkup time points
Before the pandemic (n=1,719)
During the pandemic (n=2,238)

Excluded
- Age = 20at university entrance (n=128)

Fourth-year students
Before the pandemic (n=1,668)
During the pandemic (n=2,161)

l

Divided into three groups on the basis of BDI-11scores at university entrance

Excluded (n=3,274)
|——> - 18 =< BDI-lIscores (n=143)
- BDI-lIscores <10 (n=3,131)

Participant
(10 = BDI-lI scores <18)
Before the pandemic: n=261 (M/F:152/109)
During the pandemic: n=294 (M/F:157/137)

FIGURE 1
Participant flow chart.
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positive correlations were observed in males (r = 0.237, p < 0.01)
and females (r = 0.354, p < 0.001) in the fourth year. Furthermore,
before the pandemic, significant positive correlations between BDI-
II and BITE scores were observed for males both at university
entrance (r = 0.200, p < 0.05) and in the fourth year (r = 0.240, p <
0.01) and for females in the fourth year (r = 0.215, p < 0.05). During
the pandemic, significant positive correlations were observed for
males both at university entrance (r = 0.165, p < 0.05) and in the
fourth year (r = 0.215, p < 0.05) and for females both at university
entrance (r = 0.187, p < 0.05) and in the fourth year (r = 0.444, p
< 0.001).

Comparison of questionnaires before and
during the pandemic

We conducted a two-way ANOVA on the grade and time for
each scale to compare scores before and during the pandemic. The
results are summarized in Table 2. For females, the two-way
ANOVA revealed significant interaction effects [BITE: F (; 544)=
4.92, p < 0.05]. Next, we examined the simple main effects of grade
and time. During the pandemic, fourth-year students scored
significantly higher on the BITE than when they entered
university (p < 0.01). For males, the two-way ANOVA revealed
no significant interaction effects for any scale.

Three categories of depressive symptoms
in the fourth year

The three categories of depressive symptoms in the fourth year
before the pandemic were: clinical (19.7% of males, 25.7% of
females), subthreshold (38.8% of males, 36.7% of females), and
healthy (41.4% of males, 37.6% of females). During the pandemic,
the categories were clinical (19.1% of males, 27.7% of females),
subthreshold (29.3% of males, 24.8% of females), and healthy
(51.6% of males, 47.4% of females). The chi-squared test revealed
no significant differences before and during the pandemic, both for
males and females. The results are summarized in Table 3.

Comparison of CISS scores among three
groups of depression in the fourth year

Before the pandemic, the two-way ANOVA on grade and group
for the CISS scores showed significant interaction effects [CISS-E:
F (2149) = 6.89, p < 0.01] for males. The results are summarized
in Table 4. Next, we examined the simple main effects of grade and
group, and the results differed significantly in grade and group.
There were significant differences in the CISS-E scores between
the exacerbated and improved groups (p < 0.001) and between the
exacerbated and unchanged groups (p < 0.01) in the fourth year.
The CISS-E scores of the improved group was significantly lower in
the fourth year than in the first year (p < 0.001). For females,
the two-way ANOV A revealed significant interaction effects [CISS-
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TABLE 1 Results of the annual checkups.

Before the pandemic

10.3389/fpsyt.2025.1480992

During the pandemic

Mean (SD) Mean (SD)
First-year Fourth-year First-year Fourth-year

Male n=152 n =157

Age (years) 185 (0.5) 21.5 (0.5) 18.1 (0.3) 21.1 (0.3)

BMI (kg/m?) 21.0 (2.9) 213 (3.2) 21.0 3.1) 21.0 (3.2)
Female n =109 n =137

Age (years) 18.4 (0.6) 21.4 (0.6) 18.2 (0.4) 212 (0.4)

BMI (kg/m?) 203 (2.7) 203 (2.5) 20.7 (2.5) 20.3 (24)

SD, standard deviation, BMI, Body Mass Index, n, number of students.

E: F (2,106) = 7.94, p < 0.001]. We examined the simple main effects
of the grades and groups. For the CISS-E, there were significant
differences between the exacerbated and improved groups
(p < 0.001) and between the improved and unchanged groups
(p < 0.01) in the fourth year. The CISS-E scores of the exacerbated
group were significantly higher (p < 0.05), and the scores of the
improved group were significantly lower (p < 0.01) in the fourth
year than in the first year.

During the pandemic, the two-way ANOVA on grade and
group for the CISS scores showed significant interaction effects
[CISS-T: F (154 = 6.93, p < 0.01; CISS-E: F (5154 = 3.70, p < 0.05]

TABLE 2 Results of the questionnaires.

for males. The results are summarized in Table 5. We examined the
simple main effects of the grades and groups. For the CISS-T scores,
there was a significant difference between the exacerbated and
improved groups in the fourth year (p < 0.05). The CISS-T scores
of the exacerbated group were significantly lower (p < 0.01), and the
score of the improved group was significantly higher (p < 0.05) in
the fourth year than in the first year. For the CISS-E scores,
significant differences were observed between the improved group
and the exacerbated and unchanged groups in the fourth year (p <
0.05). The CISS-E scores of the improved group were significantly
lower in the fourth year than in the first year (p < 0.001). For

Before the pandemic During the pandemic F-Value
Mean (SD) Mean (SD) p-Value
(grade x time)
First-year Fourth-year First-year Fourth-year

Male n =152 n =157
BDI-IT 12.3 (0.1) 12.0 (0.6) 12.3 (0.1) 10.8 (0.6) 1.76 0.18
EAT-26 4.0 (0.3) 2.8 (0.3) 3.9 (03) 2.9 (0.3) 029 0.58
BITE 6.0 (0.3) 55 (0.3) 7.2 (0.3) 62 (0.3) 0.62 0.43
CISS-T 545 (0.8) 525 (0.8) 533 (0.7) 53.6 (0.8) 339 0.06
CISS-E 46.0 (0.7) 433 (0.8) 47.4 (0.7) 44.4 (0.8) 0.03 0.84
CISS-A 412 (0.8) 408 (0.7) 415 (0.8) 42,0 (0.7) 055 045

Female n =109 n =137
BDI-II 12.4 (0.2) 13.2 (0.9) 12,5 (0.1) 115 (0.8) 229 0.13
EAT-26 42 (0.4) 3.0 (0.5) 53 (0.4) 45 (0.4) 021 0.64
BITE 7.1 (0.6) 7.0 (0.4) 8.0 (0.5) 9.5 (0.4) 492 0.02*
CISS-T 51.3 (0.9) 48.8 (0.9) 525 (0.8) 525 (0.8) 329 0.07
CISS-E 45.6 (0.8) 44.8 (0.9) 48.6 (0.7) 45.5 (0.8) 2.70 0.10
CISS-A 40.8 (0.9) 453 (0.9) 43.5 (0.8) 46.0 (0.8) 295 0.08

SD, standard deviation; n, number of students.

BDI-II, Beck Depression Inventory-II, EAT-26, Eating Attitudes Test-26.

BITE, Bulimic Inventory Test, Edinburgh, CISS, Coping inventory for stressful situations.
*

p < 0.05.

Frontiers in Psychiatry

frontiersin.org


https://doi.org/10.3389/fpsyt.2025.1480992
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Miyake et al.

TABLE 3 Three categories of depressive symptoms in the fourth year.

Before During
the pandemic the pandemic
Male
n
30 (19.7) 30 (19.1)
Clinical %)
asr 0.1 -0.1
n
%) 59 (38.8) 46 (29.3)
Subthreshold (%
asr 1.8 -1.8
n
%) 63 (41.4) 81 (51.6)
Healthy (%
asr -1.8 1.8
Female
n
%) 28 (25.7) 38 (27.7)
Clinical %
asr -0.4 0.4
n
%) 40 (36.7) 34 (24.8)
Subthreshold (%
asr 2.0 -2.0
n
%) 41 (37.6) 65 (47.4)
Healthy (%
asr -1.5 1.5

n, number of students; asr, adjusted standardized residual.

females, two-way ANOVA on grade and group for the CISS scores
showed significant interaction effects [CISS-E: F 5134y = 9.86, p <
0.001]. We examined the simple main effects of grade and group,
and the results differed significantly in grade and group. There were
significant differences in the CISS-E scores between the exacerbated
and improved groups (p < 0.001) and between the improved and
unchanged groups (p < 0.05) in the fourth year. The CISS-E scores

10.3389/fpsyt.2025.1480992

of the improved group were significantly lower in the fourth year
than in the first year (p < 0.001).

Discussion

In this study, there was no significant difference in the
frequency of depressive symptoms for students in the fourth year
before and during the pandemic; however, female students had an
increase in bulimic symptoms during the pandemic. Additionally,
although the decrease in CISS-E scores was commonly associated
with a reduction in depressive symptoms both before and during
the pandemic, the decrease in CISS-T scores was associated with an
increased risk of depressive symptoms only in males during
the pandemic.

For depressive symptoms, there was no significant interaction
effect on BDI-II between grade and time for males and females.
Contrary to our prediction, no significant difference was observed
in the frequency of depressive symptoms before and during the
pandemic. According to a recent review, a substantial group of
individuals has been largely unaffected or are even performed better
during the pandemic (48). A study in the United States reported
that adolescents with elevated mental health problems before the
pandemic experienced a significant reduction in these problems 1
month after school closures (49). People with depressive symptoms
had a detrimental impact on their mental health during the
pandemic, although did not seem to have further increased
symptom severity compared with their pre-pandemic levels (50).
The results of this study are similar to those of previous studies.
There are several possible explanations for this. Staying at home due
to the pandemic gave students fewer opportunities for interpersonal
communication and helped them build a structured and fixed daily
routine, which has been expressed as a preferable setting for
providing a feeling of safety (51). A study of adolescents reported
that almost half the participants felt that the pandemic also exerted
positive effects (52). However, social isolation and depression are

TABLE 4 Comparison of CISS scores among three groups in the fourth year before the pandemic.

Exacerbated group Unchanged group Improved group F-Value
Mean (SD) Mean (SD) Mean (SD) (grade

First-year  Fourth-year  First-year  Fourth-year  First-year  Fourth-year X 9roup)
Male n=30 n=59 n=63
CISS-T 51.7 (1.7) 50.2 (1.7) 54.9 (1.2) 50.6 (1.2) 55.2 (1.1) 55.3 (1.1) 2.59 0.07
CISS-E 48.5 (1.6) 50.2 (1.8) 446 (1.1) 432 (12) 46.0 (1.1) 39.9 (1.2) 6.89 0.001%
CISS-A 43.0 (1.8) 422(17) 40.6 (1.3) 382 (1.2) 40.8 (1.2) 423 (L1) 226 0.1
Female n=28 n =40 n =41
CISS-T 52.1 (1.9) 462 (1.9) 50.8 (1.6) 47.8 (1.6) 51.4 (1.6) 51.7 (1.6) 271 0.07
CISS-E 46.0 (1.6) 50.2 (1.7) 45.7 (1.4) 46.0 (1.4) 45.3 (1.3) 40.1 (1.4) 7.94 <0.001***
CISS-A 40.0 (1.7) 42.3 (1.5) 41.0 (1.4) 449 (1.3) 41.1 (1.4) 47.7 (1.3) 1.91 0.15

SD, standard deviation; n, number of students; CISS, Coping inventory for stressful situations.

©p < 0.01, **p < 0.001.
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TABLE 5 Comparison of CISS scores among three groups in the fourth year during the pandemic.

Exacerbated group Unchanged group Improved group F
Mean (SD) Mean (SD) Mean (SD) (grade Value
First-year Fourth-year First-year Fourth-year First-year Fourth-year X group)

Male n =30 n =46 n =81
CISS-T 55.4 (1.9) 495 (2.0) 53.5 (1.5) 53.1 (1.6) 524 (1.1) 55.4 (1.2) 6.93 0.001*
CISS-E 50.0 (1.7) 496 (1.8) 46.5 (1.4) 46.1 (1.5) 46.9 (1.0) 415 (1.1) 3.70 0.02*
CISS-A 408 (2.0) 403 (1.7) 416 (1.6) 420 (1.4) 417 (12) 42.6 (1.0) 0.18 0.83
Female n =38 n=34 n =65
CISS-T 51.2 (1.6) 51.0 (1.6) 525 (1.7) 49.6 (1.7) 53.4 (1.2) 549 (1.2) 2.06 0.13
CISS-E 50.0 (1.4) 52.8 (1.4) 47.7 (1.5) 45.6 (1.5) 483 (1.1) 413 (1.1) 9.86 <0.001**
CISS-A 422 (17) 46.0 (1.7) 40.7 (10.0) 442 (8.1) 43.7 (10.4) 47.5 (9.9) 0.79 045

SD, standard deviation, n, number of students, CISS, Coping inventory for stressful situations.

*p < 0.05, *p < 0.01,%*p < 0.001.

likely to interact with each other (53), and distancing and social
isolation were adopted around the world during the pandemic. A
previous study suggested that young adults had the potential to
experience resilience during the pandemic, had a relatively low risk
of health complications from COVID-19, and were competent at
using social media to connect with others (54). Social media is a
representative tool that enables communication and social exchange
with others even when isolated, especially for younger people (55).
Although the pandemic caused unusual environmental stress in
university students, some students might also have experienced a
preferable impact on their new lifestyle, thus there might be no
significant difference in the frequencies of depressive symptoms in
the fourth year before and during the pandemic. However, we did
not examine how students felt about the changes in their
environment during the pandemic. Therefore, further research
is needed.

The BITE scores were significantly higher for fourth-year
female students during the pandemic than when they entered
university. There was a significant interaction effect between
grade and time on BITE scores for females. Positive correlations
were observed between BDI-II and BITE scores for males and
females in the fourth year, and the percentage of fourth-year
students with severely disordered eating behaviors increased
during the pandemic compared to before the pandemic. Several
studies on eating disorders have reported worsening symptoms
during the pandemic (28, 29). Women’s body dissatisfaction and
physical appearance comparisons seem to have increased
throughout the pandemic (56). Recent studies have determined
that adolescents still suffer from problematic eating (mostly binge
eating) that began during the pandemic and express concerns about
their appearance (57). A study on college students reported that
frequencies of bulimia nervosa or binge eating disorders were
greater during (vs. before) the pandemic, which was not observed
for anorexia nervosa (58). These findings are consistent with our
results. In stressful and fearful situations, such as during a
pandemic, changes in everyday eating behaviors may occur (59).
Touyz et al. (60) suggested that higher rates of bulimia nervosa or
binge eating disorders might be explained by stockpiling groceries,
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restrictions in exercising, and difficulty in abstaining from food
while at home (58, 60). The problematic eating behaviors persisted
once they appeared. The presence of any degree of eating disorder
symptoms is associated with decreased quality of life compared to
individuals without any symptoms (61). Several studies have
reported that bulimic symptoms are highly comorbid with
depressive symptoms and associated with the development of
depressive symptoms (62). Thus, the early detection of bulimic
symptoms in university students is necessary. Our results suggest
that it is important to pay attention not only to depressive
symptoms but also to bulimic symptoms during the pandemic.
Stress coping behaviors affect the occurrence of stress—related
diseases (26, 27). The strategies that may be used to cope with stress
and/or trauma will differ between individuals (63, 64). A recent
study of academic staff of a university reported that the coping
strategy utilized by the respondents was taking alcohol or drugs and
few of the respondents used a positive reinterpretation and growth
as a coping style as they looked for something good in what is
happening (65). A study of firefighters showed that firefighters using
the coping mechanisms of minimization and blame were associated
with the greater likelihood of PTSD (64). Previous studies on
adolescents suggested that stress coping style is a factor
contributing to their increased vulnerability to depression (25). In
this study, there was a significant interaction effect between the
grade and depression groups on the CISS-E scores of males and
females both before and during the pandemic. Emotion-oriented
coping is an emotional response to a problem that is considered a
non-adaptive aspect of coping and is associated with psychological
distress (66). Reducing non-adaptive coping behaviors may have
the most positive impact on reducing depression, anxiety, and stress
(67). Similar to previous reports, this study showed that a decrease
in CISS-E scores in the depression-improved group was common in
males and females before and during the pandemic. Additionally, a
significant interaction effect was observed between grade and
depression group on CISS-T scores of males during the
pandemic, which was not observed before the pandemic in this
study. Compared to the improved group, males in the exacerbated
group had significantly lower CISS-T scores in their fourth year in

frontiersin.org


https://doi.org/10.3389/fpsyt.2025.1480992
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Miyake et al.

males. Task-oriented coping involves solving a problem, cognitive
restructuring of the problem, or attempts to alter the situation, and
aims to directly manage a stressor to reduce distress. A review of
methods used by the general population to cope with emergent
infectious diseases reported that task-oriented coping allowed
respondents to actively reduce feelings of uncertainty and increase
feelings of control over their health in the 24 studies analyzed (68,
69). A previous study suggested that psychological support focused
on strengthening adaptive strategies of coping with stressful
situations is important (12). One study showed that task-oriented
coping was an effective approach to reducing stress during the
pandemic (24, 70). Coping is effective when an individual can
moderate stress (45). The controllability of a situation can be either
real or perceived (68, 71). Male students who tend to use task-
oriented coping may perceive unusual environmental stresses as
controllable and reduce depressive symptoms. A recent study
suggested that the awareness of an effective and adaptive coping
strategy is imperative to safeguard the mental health (65).
Therefore, in stressful situations such as the pandemic, this result
suggests that increasing task-oriented coping might be associated
with reduced depressive symptoms, especially in males.

This study has a few limitations. First, this study only
considered depressive symptoms, eating behaviors, and stress
coping as effects of the pandemic. Future studies should consider
how students feel about the changes in their environments during
the pandemic. Second, depressive symptoms or eating behaviors
can be affected by socio-economic status, other mental health
conditions, cultural factors and many other factors. Future studies
should address these factors. Third, our results were limited to a
single university, fourth-year students, and a certain period. Future
research should be expanded to other years and include other
universities. Finally, we did not conduct interim assessments in
this study. Longitudinal data collection could provide more robust
insights. Future studies should include interim assessments.

Conclusions

Our results showed that the COVID-19 pandemic did not
increase the rate of depressive symptoms among fourth-year
university students who had subthreshold depression upon
university entrance. However, there was a difference in changes
for stress-coping behaviors associated with an increased risk of
depressive symptoms. Additionally, the pandemic increased
bulimic symptoms of female students. Problematic eating
behaviors persist once they appear and are associated with the
development of depressive symptoms. Therefore, we should
monitor not only depressive symptoms but also bulimic
symptoms and stress-coping behaviors among university students
with subthreshold depression to prevent deterioration from
subthreshold depression to clinical depression during s pandemic.
The results of this study may contribute evidence to provide future
psychological support and early intervention for stressful situations
among university students.
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