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Psychological Distress and Access
to Mental Health Services Among
Undergraduate Students During the
COVID-19 Lockdown in Uganda

Brandy Nantaayi’, Rodney Kato Ndawula’, Phillip Musoke’, Nelson Ssewante ™,
Lourita Nakyagaba', Joyce Nakiganda Wamala', Emmanuel Arthur Makai’,
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Gabriel Madut Akech?, Daniel QOjilong?®, Drake Agira®, Ann Barbra Nakimuli®,
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" School of Medicine, College of Health Sciences, Makerere University, Kampala, Uganda, 2 School of Clinical Medicine and
Dentistry, Kampala International University Western, Bushenyi, Uganda, ° Faculty of Health Sciences, Busitema University,
Mbale, Uganda, * Faculty of Medicine, Gulu University, Gulu, Uganda, ® School of Medicine, Uganda Christian University,
Kampala, Uganda, ° School of Medicine, Soroti University, Soroti, Uganda, ” Department of Medical Microbiology and
Immunology, Faculty of Medicine, Gulu University, Gulu, Uganda

Background: Lockdown is an important public health approach aimed at curbing
the raging effect of the coronavirus disease-2019 (COVID-19). This study aimed at
determining the impact of prolonged lockdown on mental health and access to mental
health services among undergraduate students in Uganda.

Methods: An online cross-sectional study was conducted anonymously among
undergraduates across 10 universities in Uganda. The Distress Questionnaire-5 (DQ-5)
and the Patient Health Questionnaire-2 (PHQ-2) were used. Logistic regression analysis
was conducted to determine factors associated with psychological distress.

Results: We enrolled 366 participants with a mean age of 24.5 + 4.6 years. The
prevalence of psychological distress was 40.2% (n = 147) (cut off 14/25 based on DQ-5)
while depression stood at 25.7% (n = 94; cut off 3/6 based on PHQ-2) with mean scores
of 12.1 £ 4.6 and 1.7 £ 1.6 respectively. Female gender (aOR: 1.6, 95%Cl: 1.0-2.6, p
= 0.082), pursuing a non-medical program (aOR: 2.2, 95%Cl: 1.3-3.7, p = 0.005) were
factors associated with psychological distress while non-medical program (aOR: 2.2,
95%CI: 1.3-3.7, p = 0.005) was associated with increased depression. Access to mental
health services was associated with both reduced distress (aOR: 0.5, 95%CI: 0.3-0.8,
p = 0.005) and depression (aOR: 0.6, 95%Cl: 0.3-0.9, p = 0.034). A majority (65.3%)
of the participants reported knowing how to access mental health care and 188 (51.4%)
reported having needed emotional support but, only 67 (18.3%) ever sought care from
a mental health professional. Of those who had access, only 10 (7%), and 13 (9%)
accessed a counselor or a mental health unit, respectively. The barriers to accessibility
of mental health care included financial limitations (49.5%), lack of awareness (32.5%),
lack of mental health professionals (28.4%), and stigma (13.9%).
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Nantaayi et al.

Psychological Distress Among Undergraduate Students

Conclusion: Among university students in Uganda during the COVID- 19 lockdown,
the burden of psychological distress and depression was substantial. However, access
to mental health services was limited by several factors.

Keywords: psychological distress, depression, access mental health services, COVID-19, lockdown

INTRODUCTION

As of 9th October 2021, the coronavirus disease-2019
(COVID-19) has affected over 237 million people with over
4.8 million deaths worldwide. Several preventive measures as
recommended by the World Health Organization (WHO) have
been implemented at personal, family, community, country, and
international levels (1). These measures include the lockdowns,
curfews, and recently vaccination depending on the severity of
the situation (1). The lockdown includes measures like home
quarantine and avoiding any direct contact with any healthy
or infected person, avoiding non-essential travel, observing
social distancing rules like avoiding crowded public places and
maintaining at least 2 m of distance between each person, closure
of all learning institutions, cancellation of recreational venues,
closing of public places and curfew (2, 3).

Lockdowns are short-term measures to reorganize, regroup,
rebalance resources, and protect health workers who are in most
cases overwhelmed by the high number of COVID-19 cases (4).
However, prolonged impositions can be damaging. Lockdown
is described as a hostile experience that can cause severe
financial stress (5), social disorders such as social withdrawal,
cyberbullying, alcohol misuse, and addiction; and mental health
issues such as suicide attempts and depression (6). This is
attributed to the separation from family and friends, loss of
independence, lockdown length, monotonous lifestyle, lack of
accurate information, and stigma (5). The enforcement of
these stringent measures has significantly disrupted the lives
of the student community by disorganization of their routines,
leisure, examination postponement, graduation cancellations
and increase in sedentary lifestyle. This exposes them to an
increased risk of developing or deteriorating existing chronic
health conditions such as major mental disorders.

This especially comes when the state of mental health
among students is a developing area of concern. Various studies
have indicated worrying data concerning the prevalence of
depression and suicidal ideations among undergraduate students
(7-10). Before the COVID-19 pandemic, the prevalence of
depression among undergraduate students was reported at 21.5%
(9). The restrictions set to curb the spread of COVID-19
including lockdowns not only deny people opportunities for
social interaction, and pleasure but also put academic prospects
of students in a turmoil which may collectively increase the risk of
psychological distress and depression. Lockdowns also reduce the
ability to seek help including mental health care services which
may lead to detrimental outcomes such as severe depression, and
suicidal ideations (8, 10). Therefore, this study aimed at assessing
the prevalence of psychological distress and access to mental
health services among undergraduate students in Uganda during
the COVID-19 lockdown period.

METHODS
Study Design and Setting

An online descriptive, cross-sectional study was undertaken
during the second COVID-19 lockdown between August and
September 2021. The study was conducted among undergraduate
students enrolled in the following universities in Uganda:
Public universities (Makerere University, Mbarara University of
Science and Technology, Kyambogo University, Gulu University,
and Busitema University) and private universities (Kampala
International University (KIU), Uganda Christian University
(UCU), Islamic University in Uganda (IUIU), St. Augustine
(King Caesar) International University, and Ndejje University).

Study Population

Eligible participants were undergraduate university students
aged 18 years or older, able to access smartphones, and were
within the social media channels namely WhatsApp Messenger
and Facebook or Telegram were included in the study. The
participants were excluded if they were not on any social media
channels or could not access the internet. We could have
performed a community-based national sampling survey, but it
was not feasible due to the ongoing pandemic and lockdown
measures to prevent the spread of COVID-19 by the time of
data collection. Data was collected via an online Kobo toolbox(®),
which included an electronic informed consent form.

Sample Size Calculation and Sampling

The sample size was calculated using Epi Info StatCalc for infinite
population surveys. With a 5% acceptable margin of error, design
effect of 1.0, cluster effect of 1.0, and a power of 80%, the
estimated sample size at a 95% confidence interval (95% CI)
was 384 participants. To cater for non-response associated with
online surveys, 10% of the estimated sample size was added
leading to a final sample size of 422 participants.

Questionnaire Development

A well-researched and pre-validated questionnaire was used
to collect information in three sections: sociodemographic
characteristics (age, education details, tribe, ethnicity, sex,
study program, year of study), the prevalence of psychological
distress, and access to mental health services/ sources of mental
health services.

Measurements

Psychological Distress

It was assessed using a 44-word questionnaire adapted from
the Distress Questionnaire-5 (DQ-5) which is a reliable and
validated tool for assessing psychological distress among the
general population. It is also useful in screening for common
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mental disorders in the general population. The participants
indicated their level of agreement with the statements using
responses, “Never” (1), “Rarely” (2), “Sometimes” (3), “Often”
(4), or “Always” (5). A total score was then calculated by adding
up each item score ranging from 5 to 25. Higher total scores
were used to indicate greater psychological distress. Since this was
a self-administered questionnaire, a cut-off of >14 was used to
define psychological distress to increase specificity among study
participants (11).

Questions adapted from the Patient Health Questionnaire-
2 (PHQ-2) were also used to assess depression. The PHQ-2 is
composed of two questions with four responses corresponding
to scores from 0 to 3 consecutively. A PHQ-2 score ranges from
0 to 6 and the authors identified a score of 3 as the optimal cut
point when using the tool to screen for depression.

The Cronbach’s alpha for DQ-5 was 0.86 which is considered
a good internal consistency while that PHQ-2 was 0.63.

Access to Mental Health Services

This was assessed by asking the participants to report their
sources and means of access to mental health services for either
mental health improvement, maintenance, or treatment.

Data Analysis and Management

Fully completed questionnaires were extracted from Kobo
toolbox® and exported to a Microsoft Excel 2016 for cleaning
and coding. The cleaned data was exported to STATA 16
for analysis. Numerical data were summarized as means and
standard deviations or median and range as appropriate and
categorical data was presented in figures and tables. Chi-square
and Fischer’s exact tests were used to assess the relationship
between dependent and independent variables and multivariate
logistic regression models were conducted after adjusting for
confounders. A p < 0.05 was considered statistically significant.

RESULTS

Characteristics of Participants

A total of 366 participants were enrolled in this survey. More
than half (n = 232, 63.4%) of the participants were younger
than 25 years with an overall mean age of 24.5 & 4.6 years.
Majority of the participants were male (n = 225, 61.5%), mostly
from Makerere university (n = 119, 32.5%), and studying
medical-related programs (n = 288, 78.7%). Fifty-four (14.8%)
participants had ever tested for COVID-19, and 266 (72.7%) had
a close friend or relative that had recently tested positive for
COVID-19 (Table 1).

Psychological Distress Among Participants
The prevalence of psychological distress among the participants
was 40.2% (n = 147). The mean DQ-5 score of 12.1 &£ 4.6. Sex
(p = 0.003) and study program (p = 0.046) were the factors
significantly associated with psychological distress among the
participants (Table 2). Female participants had 1.6-fold higher
odds of having psychological distress compared to their male
counterparts (aOR: 1.6, 95% CI: 1.0-2.6, p = 0.032).

TABLE 1 | Sociodemographic characteristics of participants.

Variable N = 366 Frequency, n (%)

Age, mean =+ SD, years 245+ 4.6
<25 years 232 (63.4)
>25 years 134 (36.6)
Sex

Female 141 (38.5)
Male 225 (61.5)
Religion

Christians 335 (91.5)
Moslem 20 (5.5)
Others 11 (3.0)
Marital status

Married 36 (9.8)
Single 330 (90.2)
Residence

Rural 85 (23.2)
Urban 281 (76.8)
University

Busitema University 47 (12.8)
KIU 48 (13.1)
MUST 76 (20.8)
Makerere University 119 (32.5)
Others 76 (20.8)
Study program*

Medical 288 (78.7)
Non-medical 78 (21.3)
Personal history of COVID-19

No 312 (85.9)
Yes 54 (14.8)
History of COVID-19 in a close friend/relative

No 100 (27.3)
Yes 266 (72.7)
Access to mental health care services

No access 255 (61.5)
Have access 141 (38.5)

"The study program defined a bachelor’s degree a given participant was pursuing at the
time of this studly.

Depression Among Participants
The prevalence of depression was 25.7% (n = 94). The mean
PHQ-2 score was 1.7 £+ 1.6.

The study program was found to be one of the factors
significantly influencing depression among undergraduate
students (Table 2). Participants pursuing non-medical programs
at their respective universities had two-fold higher odds of
being depressed compared to those doing a medical program
(aOR:2.2,95% CI: 1.3-3.7, p = 0.005), Table 3.

Access to Mental Health Care Services
During COVID-19 Lockdown

The majority (n = 239, 65.3%) of the participants reported
knowing how to access mental health care and almost half
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TABLE 2 | Bivariate analysis of factors associated with depression and psychological distress during COVID-19 lockdown.

Variable Psychological distress (DQ-5) Depression (PHQ-2)

Psychologically Normal p-Value Depressed Normal p-Value
distressed

Overall 147 (40.2) 219 (59.8) 94 (25.7) 272 (74.3)

Age

<25 years 100 (43.1) 132 (56.9) 0.131 67 (28.9) 165 (71.1) 0.066

>25 years 47 (35.1) 87 (64.9) 27 (20.1 107 (79.9)

Sex

Female 70 (49.6 71 (50.4) 0.003 44 (31.2) 97 (68.9) 0.056

Male 77 (34.2 148 (65.8) 50 (22.2) 175 (77.8)

Religion

Christians 138 (41.2) 197 (58.8) 0.304 88 (26.3) 247 (73.7) 0.079

Moslem 7 (35) 13 (65) 4 (20) 16 (80)

Others 2(18.2) 9(81.8) 2(18.2) 9(81.8)

Marital status

Married 11 (30.6) 25 (69.4) 0.216 8(22.2) 28 (77.8) 0.617

Single 136 (41.2) 194 (58.8) 86 (26.1) 244 (73.9)

Residence

Rural 31 (36.5) 54 (63.5) 0.428 24 (28.2) 61(71.9) 0.539

Urban 116 (41.3) 165 (58.7) 70 (24.9) 211 (75.1)

University

Busitema University 21 (44.7) 26 (55.3) 0.703 15(31.9) 32 (68.1) 0.180

KIU 21 (43.9) 27 (56.3) 14 (29.2) 34 (70.8)

MUST 33 (43.4) 43 (56.6) 23 (30.9) 53 (69.7)

Makerere University 42 (35.3) 77 (64.7) 21 (17.6) 98 (82.4)

Others 30 (39.5) 46 (60.5) 21 (27.6) 55 (72.4)

Study program

Medical 108 (37.5) 180 (62.5) 0.046 63 (21.9 225 (78.1) 0.001

Non-medical 39 (50) 39 (50) 31(39.7) 47 (60.3)

Personal history of COVID-19

No 127 (40.7) 185 (59.3) 0.612 81 (26) 231 (74) 0.769

Yes 20 (37) 34 (63) 13 (24.1) 41 (75.9)

History of COVID-19 in a close friend/relative

No 32 (32) 68 (68) 0.051 27 (27) 73 (73) 0.724

Yes 115 (43.2) 151 (56.8) 67 (25.2) 199 (74.8)

Access to mental health care services

No access 106 (47.1) 119 (52.9) 0.001 70 (31.1) 155 (68.9) 0.003

Have access 41 (29.1) 100 (70.9) 24 (17) 117 (83)

(n =188, 51.4%) reported having needed emotional support. DISCUSSION

Only 67 (18.3%) participants had ever sought care from a mental
health professional (Figure 1). Participants who had access to
mental health care were less likely to be psychologically distressed
(aOR: 0.5, 95%CI: 0.3-0.8, p = 0.005) or depressed (aOR: 0.6,
95%CI: 0.3-0.9, p = 0.034; Table 3).

Of the 141 participants who had access to mental healthcare
services during the lockdown, only 10 (7%) accessed a counselor
and 13 (9%) accessed a mental health unit (Figure 2).

The most common barriers to accessibility to mental health
care included financial limitations (n = 181, 49.5%), lack of
awareness of mental health (n = 119, 32.5%), lack of mental
health professionals (n = 104, 28.4%), and stigma (n = 51, 13.9%;
Figure 3).

In this study, we investigated the prevalence of psychological
distress, depression, and access to mental health care services
among undergraduate students during the COVID-19 lockdown
in Uganda. Our findings suggest that almost half of the
participants experienced psychological distress during the
lockdown irrespective of their COVID-19 test results. Secondly,
one-fourth of the participants experienced depression during
the lockdown. These findings confirm the negative impact of
lockdown on the mental health of undergraduate university
students in Uganda.

Results from our study were only slightly higher than
those reported in previous studies about depression in Uganda.
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TABLE 3 | Multivariate logistic regression of the factors associated with
psychological distress and depression during COVID-19 lockdown.

Variable Psychological distress (DQ-5) Depression (PHQ-2)
aOR (95% CI) p-Value aOR (95% CI) p-Value

Age

<25 years 1

>25 years 0.9 (0.6-1.5) 0.704 0.8 (0.45-1.4) 0.393

Sex

Male 1.0

Female 1.6 (1-2.5) 0.044 1.4(0.8-2.2) 0.238

Religion

Christian 1.0

Moslem 0.9 (0.3-2.4) 0.813 0.8 (0.2-2.4) 0.630

Others 0.3 (0.1-1.6) 0.16 0.7 (0.1-3.6) 0.707

Study program

Medical 1.0

Non-medical 1.3(0.8-2.3) 0.272 2.0 (1.1-3.4) 0.016

History of COVID-19 in a close friend/relative

No 1.0

Yes 1.6 (1-2.7) 0.066 0.9 (0.5-1.5) 0.671

Access to mental health care services

No access 1 1

Have access 0.5 (0.3-0.8) 0.005 0.6 (0.3-0.9) 0.034

However, psychological distress is rarely studied and to the best
of our knowledge, this is the first study describing it among
Ugandan undergraduates. A cross-sectional study to establish
the prevalence and factors associated with depression among
medical students at Makerere University College of Health
Sciences, Uganda reported a 21.5% prevalence of depression
(7). Likewise, the prevalence of depression was found to be
21% among adolescents in central Uganda but before lockdown
(12). The prevalence of depression in our study though slightly
higher compared to the previous studies in Uganda was not
surprising given that it was conducted during the lockdown; a
period considered stressful both mentally and emotionally as
documented in other studies.

Internationally our results aligned with those reported in a
cross-sectional web-based survey among university students in
United Arab Emirates where 51% were in psychological distress
(13) during the COVID- 19 pandemic as well as reported in the
United Kingdom (14). On the contrary, a study in Italy among
University students during the COVID-19 lockdown found only
21.4% to have experienced lockdown as a traumatic experience
with 26% experiencing depressive symptoms (15).

With interest in Sub-Saharan Africa, our results are congruent
with those reported from a cross-sectional study among a group
of university students in Ethiopia where 53.2% of the participants
were found to have mental distress, and the female students were
more likely to be mentally distressed compared to male students.
This was explained in terms of the susceptibility to stressors due
to domestic violence and hormonal changes during menstruation

as well as the structural determinants of mental health such as
income and social rank/roles of women (16).

However, the difference in geographical locations and
political—social living conditions as well as modes of
investigation of psychological distress could explain the varying
results. The different varying tools employed include the Self-
Reporting Questionnaire-20 (SRQ-20) (16), Mini International
Neuro-Psychiatric Interview for Children and Adolescents 2.0
(MINI-KID) (12), and Patient Health Questionnaire 9 (PHQ9)
(7) whereas we used the DQ-5 and PHQ-2. This hence could
account for the differences in results due to differences in
sensitivity and specificity of the tools.

Besides gender, the study program was also a factor
significantly  influencing psychological ~ distress among
undergraduate students where participants who were doing
a non-medical program at their respective universities, were
twice as more likely to be depressed as those doing a medical
program. There is a low-evidence working theory both nationally
(17) and internationally (18) that medical students are prone
to more psychological distress than their counterparts. The
observed difference in this case, maybe explained by the
timely opening of medical schools in Uganda during lockdown
as opposed to nonmedical colleges hence giving medical
students hope for continued studies and a means of productive
engagement possibly reducing the risk of psychological distress
as compared to their counterparts. Additionally, medical
students are presumed to be oriented about early recognition
of signs of psychological distress, risk factors, and measures to
avoid them. In a similar study in UAE, psychological distress
was found to be more associated with students with a history of
mental illness, older students, students who exhibited anxiety
concerning COVID-19 anxiety and fear, and those who spent
more than 4h reading about COVID-19 (13). An Italian study
found the increase in length of home confinement to increase
the likelihood of experiencing posttraumatic symptomatology by
over three times (15).

Despite such demand, access to mental health has not
been satisfactorily discussed in Uganda. A recent study
described Uganda’s mental health system as one with services
disproportionately concentrated around the capital, with those
living in the country having little access to mental healthcare.
They described barriers to access to mental health as low funding
as per international standards, high demand for services vs.
supply, stigma, and traditional beliefs regarding causation that
inhibit seeking mental health services. Among others were the
high poverty rates rendering people too poor to pay for travel
to clinics or the costs of medication as well as the poor living
conditions at the national mental health facility (19).

Similarly, out of the 65% of the participants who reported
knowing how to access mental health services and 51.4% who
reported having needed emotional support, only 18.3% had
ever sought care from a mental health professional. That said,
among those who reported having access, only 7 and 9%
were having access to a counselor and a mental health unit
respectively. In line with the previous report, almost half of
the participants cited financial limitations as a barrier to their
access to mental health services in addition to stigma and
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| know how to access mental health care if necessary

I needed help for emotional or mental health problems

| have access to mental health services

| have ever searched for care from a mental health
professional

0%

10%

20% 30% 40% 50% 60% 70% 80% 90% 100%

HYes HMNo

FIGURE 1 | Access to mental health services in the last 12 months of COVID-19 lockdown in Uganda.

M General healthunit
M Family or friend

M Internet

W Mental health unit
H Counsellor

H Skilled healthworker

Spiritual support

FIGURE 2 | Reference points and contact persons in case of need to access mental health care as outlined by participants.

lack of mental health awareness and professionals. Moreover,
it was found in this study that having access to mental
health care services may offer significant protection against
psychological distress and depression. The role of accessibility
to mental health services in protection against these challenges
may be visualized in two ways; (1) it indirectly confirms that
mental health is rather a disease than otherwise postulated

which may reduce stigma among the general population,
(2) early identification of mental illnesses is possible with
prompt management. Therefore, more needs to be done in the
development of the mental health sector in Uganda including
financial input to support infrastructure development and
revision of policies, especially in emergency times like this
COVID-19 pandemic.
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FIGURE 3 | Barriers to the accessibility of mental health services in Uganda during the COVID-19 lockdown.

M Financial limitation

M Lack of awareness of Mental health
Lack of mental professionals

M Stigma

M Others

Although only 14.8% of the participants had ever tested for
COVID-19, the majority, (72.7%) had a close friend or relative
that had tested positive in the recent past indicating the high
COVID-19 disease experience. These findings are indicative of
the raised prevalence of psychological distress and the several
barriers to access to mental health services among university
students, especially during this lockdown. These findings also
highlight the gender-specific psychological distress prevalence
hence bringing forth a need for investigation of gender-specific
risk factors and interventions to address them.

Limitations

Several limitations should be taken into consideration as the
reader interpret these findings. First, the cross-sectional design
employed in our study does not allow for a causal interpretation
of the results. Secondly, since the study was conducted at
the time when the country was battling the second wave
of COVID-19 and in total lockdown, data collection was
only possible via online methods hence missing out on the
population that did not own smartphones, those with poor
connectivity to the internet or could not meet the data costs
for participating in this study. This could lead to selection bias
threatens the ability to generalize study findings. Third, since
the questionnaire was self-administered, there was a possibility
of obtaining correct answers without fully understanding the
questions, recall bias and participants may have interpreted
the questions differently. However, being an anonymous self-
administered questionnaire could have allowed participants
to answer sensitive questions with honesty without fear of
being judged.

CONCLUSION

Among university students in Uganda during the COVID-19
lockdown, the burden of psychological distress and depression
was substantial. However, access to mental health services
was limited by several factors such as financial limitations,
stigma, cultural beliefs, and a limited number of mental health
care professionals.
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Depression among university students and international university students is an
increasing problem globally. This study aimed to clarify the differences on the conditions
and determinants of the knowledge, preventive practices and depression of the Chinese
international students and local Korean students in South Korea during the COVID-19
pandemic. An online cross-sectional questionnaire including general demographic
characteristics, COVID-19-related knowledge, preventive practice, and the Patient
Health Questionnaire (PHQ-9) was applied from March 23 to April 22, 2020. A total
of 533 university students (171 Chinese international students and 362 local South
Korean students) were included in the study. The majority of both Chinese international
students and local South Korean students had a good comprehension of COVID-19.
Chinese international students in South Korea showed better preventive practice than
local Korean students, while the proportion of moderate to severe depression of Chinese
international students was relatively higher (28.07%) than that of local Korean students
(22.38%). Determinants of depression of Chinese international students in South Korea
were information satisfaction, likelihood of survival after infection, symptoms of a cough
and feelings of discrimination, while for local Korean students were gender, educational
level, family, suspected symptoms, self-assessed physical health status, COVID-19
detection, population contact history and online sources of information. These results
could be used as a reference for decreasing the depressive symptoms among the
university students.

Keywords: depression, preventive practices, PHQ-9, Chinese international students, South Korea, COVID-19
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INTRODUCTION

The coronavirus disease (COVID-19) first appeared in Wuhan,
China, spreading nationwide between December 2019 and
early 2020, and then quickly to various countries (1). On
January 30, 2020, the World Health Organization (WHO)
declared the SARS-CoV-2 outbreak as a public health emergency
of international concern, and on March 11, in Geneva,
Switzerland, WHO Director-General Desmond Tan attended a
press conference wherein he stated that the outbreak should be
considered a pandemic (2). Starting in February 2020, South
Korea experienced a sharp increase in confirmed cases (3). As
of November 8, 2021, there were 126,713 and 5,696 cumulative
confirmed cases and deaths, respectively, in China and 381,694
and 2,980 cumulative confirmed cases and deaths in South Korea,
and the pandemic is reoccurring and circulating at multiple
points. Knowledge and preventive practice are important to
restrict the spread and avoid the related mental health problems
during COVID-19 (4).

The main routes of transmission are air, droplets, aerosols,
and, to a lesser extent, urine and feces (5). The study of
knowledge, attitudes, and perceptions of COVID-19 in sub-
Saharan Africa noted that, although most participants had
adequate knowledge, attitudes were not always positive (6). The
effect of control measures on COVID-19 transmission in South
Korea confirms the importance of maintaining social distance
and emphasizing personal hygiene, such as wearing masks,
washing hands, and avoiding gatherings (7). Numerous studies
showed that this pandemic leads to additional mental health
problems, including anxiety, depression, insomnia, suicide, and
self-injury (8-10).

Higher education levels were associated with possible
depression and a higher frequency of mask wearing (11).
Following preventive health behaviors may be safer for people
and their health, It is also associated with lower depression,
anxiety, and stress (12). Higher levels of psychological distress
were associated with higher levels of fear. Moreover, if higher
levels of psychological problems were demonstrated by those
who identified as patients and individuals in isolation, then
resilience played a key role in overcoming the psychological
impact (13). A Malaysian study noted that introducing adequate,
easy-to-follow precautions and standard operating procedures by
university healthcare workers was associated with a reduction
in their depression, anxiety, and stress (14). The use of online
psychotherapy and the promotion of online social platforms
to maintain social communication and relationships were
significantly associated with increased physical, psychological,
and social quality of life (QoL) and decreased depressive and
anxiety symptoms as well as depression with anxiety symptoms
during the COVID-19 (15).

During COVID-19 pandemic, a significant increase in
psychological distress, fear, allostatic load, fatigue, loneliness,
and worry was observed across different populations (16-18).
During an outbreak, children are restricted to their homes
without outdoor activities or interaction with friends. Hence,
the negative impact on mental health can be more severe
(19). COVID-19 led to significantly higher unemployment and

suicide rates, and insecurity and uncertainty about the future
deteriorated the psychological condition of migrant workers (20).
There is a higher prevalence of anxiety, burnout, depression,
and psychological distress among healthcare workers (21).
COVID-19 infection negatively affects the psychological state
of soccer players, with higher scores for depression, stress, and
psychological distress among soccer players with higher income
loss (22).

Although some studies explored the psychological adverse
effects of COVID-19, the investigation of depression symptoms
during the COVID-19 pandemic among the Chinese and Korean
students had received little attention. According to the Korea
Education Development Agency, among the total number of
international students in South Korea, 67,030 were Chinese in
2020, accounting for 43.6% (23). The university students in South
Korea, who are socially vulnerable, are more prone to depression
during the COVID-19 pandemic (24). Although there is no
nationwide lockdown in South Korea, strict control measures are
implemented in public places, educational institutions, churches,
and university campuses, where isolation and disconnection
from society are a greater burden for young college students (25).

Concerning the international students in South Korea, a
study of psychological problems in Korea showed that the
prevalence of anxiety and depression among them was 39.6
and 49%, respectively (9). The dire situation during COVID-19
exacerbated the difficult situation for Chinese international
students studying in South Korea. They faced isolation and
discrimination because China was the first country to experience
a pandemic. They were unable to return home and faced many
problems such as online classes, difficulty in buying masks, and
psychological issues on foreign campuses (26). Higher severity
of depression may lower university students’ QoL (27). This
aggravates their depressive condition.

Although living in the same country, the international
students and local students may face different situations and
confront different mental health problems during the pandemic
(28). However, to date, no study has examined the difference
between the Chinese international students’ and local Korean
students’ knowledge, preventive practice, and depression in
South Korea during the pandemic. Thus, this study aimed
to investigate the differences between knowledge, preventive
practice, and depression among Chinese international students
and local Korean students in South Korea, and identify the
determinants of depression among them to provide policy
references on preventive measures.

MATERIALS AND METHODS

Data and Sample

Sampling Method

An online cross-sectional survey was used to collect data
through an anonymous questionnaire in South Korea (during
the COVID-19 pandemic). A total of 570 questionnaires were
collected by snowball sampling, including many universities in
South Korea. From March 23 to April 8, 2020, 180 responses
from Chinese students and from March 23 to April 22, 2020,
390 responses from South Korean students were collected. Since
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the subjects were university students, 37 students who positively
answered the employment question were excluded, leaving 533
students (171 Chinese international students and 362 South
Korean students in South Korea). All respondents expressed their
willingness to participate and claimed to understand the research
background and purpose.

Data Collection Procedure

First, the English version of the COVID-19 questionnaire used by
Wang et al. (29) and colleagues was adopted. Second, the required
sample size was calculated using the G*Power 3.19 program.
Based on the parameters of a two-sided test and ¥ ? test, a residual
variance of 0.83, a probability = 0.05, and power = 0.95 for F
tests and linear multiple regression analysis, the minimum total
sample size was estimated to be 356.

With limited access to respondents due to social distancing
policies in South Korea during the COVID-19 pandemic, an
online cross-sectional survey was conducted. Before conducting
the survey, the content of the questionnaire was verified
through an online pre-survey of 15-30 students, to ensure that
the questions were understandable, and the statements were
appropriate. Researchers examined the questionnaires’ reliability
and the simplicity of the responses. Potential respondents were
sent a specific link to participate. In total, with the help of
collaborators and native Korean speakers, the questionnaire was
placed on the Naver Form Tool survey platform in South Korea.

Measurements

The questionnaire included two sections: (1) a questionnaire
on COVID-19 and (2) the Patient Health Questionnaire-9
(PHQ-9). The first section comprised questions that covered
(1) demographics and physical health data, (2) knowledge of
COVID-19, and (3) preventive practices in the past 14 days.

Description of the Variables

General Demographics

In this study, to reflect on the participants’ demographic
characteristics, the basic survey asked respondents about their
gender, age, education level, marital status, family size, health
insurance, chronic diseases, traveling status in the past 14 days,
isolation, COVID-19 symptoms, and their self-assessed physical
condition. The choices for education level were undergraduate
and graduate and for marital status were single and married.
Family size was divided into one person, two people, three
to five people, and six or more people. Questions about
medical insurance, chronic disease, traveling, self-quarantine,
and symptoms were answered with yes or no. Regarding self-
assessed physical condition, respondents were asked to choose
from four levels: poor, fair, good, or very good.

Knowledge of COVID-19

Assessed knowledge of COVID-19 included transmission route,
attention to updated information, information sources, concern
for COVID-19, satisfaction with the information, confidence
in diagnosis, infection probability, probability of survival after
infection, concern for family members, feelings of being

discriminated against, purchase face masks, and additional
information about COVID-19.

Preventive Practices of COVID-19

The questionnaire included nine basic preventive practices. The
responses to these questions corresponded to the degree to which
a measure was practiced daily (I = never do this and 5 = do
this every day). The total score indicates the extent to which
preventive practices were performed. The reliability (Cronbach’s
a) of the preventive practices of the COVID-19 scale in this study
was 0.71 and the validity was 0.76.

Patient Health Questionnaire-9

Depressive symptoms were diagnosed according to the nine
criteria for depression in the Diagnostic and Statistical Manual of
Mental Disorders (DSM) published by the American Psychiatric
Association (30). The options for each question in the PHQ-9
were (corresponding to the relative scores): not at all (0 points),
occasionally (1 point), frequently (2 points), and almost every day
(3 points). Respondents were divided into five groups according
to their total score (31) (0-4, 5-9, 10-14, 15-19, and 20-27),
corresponding to no depression, mild, moderate, moderately
severe, and severe depression (32). The higher the score, the more
severe the depression (33). The reliability of the PHQ-9 was 0.89,
and its validity was 0.90 (34).

Statistical Analysis

In this study, SPSS 24.0 (IBM Corp., Armonk, NY, US)
was used to conduct the statistical analysis, and p-values
<0.05 were regarded as statistically significant. First, descriptive
statistics, t-test, and chi-squared test were performed to compare
each variable between the Chinese international and local
students in South Korea. Second, stepwise linear regression was
used to explore the determinants of depression among two
student groups.

RESULTS

General Characteristics

As shown in Table 1, there were significant differences between
the two groups, regarding gender, age, educational level, marital
status, family size, health insurance, self-quarantine, symptoms,
and self-assessed physical condition. Among them, the female
respondents were far higher than the male respondents,
specifically, among the Chinese international students. The
average age of Chinese international students was 24.02 =+
4.14 years, while that of local South Korean students was
22.13 + 3.11 years. Moreover, the proportion of graduate
students, married respondents, families with two people,
and medical insurance of Chinese international students was
higher. In contrast, most Chinese international students in
South Korea (83.04%) have experienced self-isolation, while
more than 90% of local respondents stated that they have
not. Chinese international students showed better physical
condition and fewer suspected symptoms (10.53%) than local
students (32.32%).
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TABLE 1 | Demographics characteristics of the respondents.

Chinese international students

Local South Korean

Variables in South Korea (n = 171) students (n = 362) Total (n = 533) t/x2 P
N (%) N (%) N (%)

Age

Mean + S.D 24.02 £ 4.14 22.13 £ 3.11 22.74 £ 3.58 2.0752 0.040

Gender

Male 57 (33.33) 154 (42.54) 211 (39.59) 4.118° 0.042

Female 114 (66.67) 208 (57.46) 322 (60.41)

Educational level

Undergraduate 98 (57.31) 334 (92.27) 432 (81.05) 92.396° <0.001

Graduate 73 (42.69) 28 (7.73) 101 (18.95)

Marital status

Single 159 (92.98) 358 (98.90) 517 (97.00) 13.944P <0.001

Married 12 (7.02) 4(1.10) 16 (3.00)

Family size

1 member 9 (5.26) 38 (10.50) 47 (8.82) 17.286° 0.001

2 members 24 (14.04) 17 (4.70) 41 (7.69)

3-5 members 134 (78.36) 295 (81.49) 429 (80.49)

6 members or more 4 (2.34) 12 (3.31) 16 (3.00)

Medical insurance

No 28 (16.37) 128 (35.36) 156 (29.27) 20.220° <0.001

Yes 143 (83.63) 234 (64.64) 377 (70.73)

Chronic diseases

No 159 (92.98) 327 (90.33) 486 (91.18) 1.015° 0.314

Yes 12 (7.02) 35 (9.67) 47 (8.82)

Traveled abroad

No 166 (97.08) 359 (99.17) 525 (98.50) 2.177° 0.140

Yes 5(2.92) 3(0.83) 8 (1.50)

Self-quarantine

No 29 (16.96) 328 (90.61) 357 (66.98) 284.827° <0.001

Yes 142 (83.04) 34 (9.39) 176 (33.02)

Several symptoms

No 153 (89.47) 245 (67.68) 398 (74.67) 29.167° <0.001

Yes 18 (10.53) 117 (32.32) 135 (25.33)

Specific symptoms

Fever (yes) 3 5 8 1.425P 0.233

Chills (yes) 4 9 13 4.3240 0.038

Headache (yes) 5 58 63 19.117° <0.001

Muscle pain (yes) 5 29 34 12.058° 0.001

Cough (yes) 4 35 39 9.200° 0.002

Dyspnea (yes) 8 20 28 3.948° 0.045

Dizziness (yes) 2 22 24 10.840° 0.001

Nasal cold (yes) 7 38 45 6.161° 0.013

Laryngitis (yes) 9 22 31 0.141° 0.708

Nausea (yes) 3 19 24 9.307° 0.002

Self-assessed physical condition

Poor 1(0.58) 7 (1.93) 8 (1.50) 20.712° <0.001

Fair 17 (9.94) 92 (25.41) 109 (20.45)

Good 85 (49.71) 154 (42.54) 239 (44.84)

Very good 68 (39.77) 109 (30.11) 177 (33.21)

COVID-19 detection

Yes 11 (6.4) 7(1.9 18 (3.4) 7.204° 0.007

No 160 (93.6) 355 (98.1) 515 (96.6)

Patient contact history

Yes 2 (6.4) 8 (6.4) 10 (6.4)

No 12 (6.4) 52 (6.4) 64 (6.4) 6.840° 0.030

Not clear 157 (6.4) 302 (6.4) 459 (6.4)

at-test, Py2.
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TABLE 2 | Differences in knowledge of COVID-19.

Chinese international students

Local South Korean

Variables in South Korea (n = 171) students (n = 362) Total (n = 533) x2 P
N (%) N (%) N (%)
Route of transmission
Droplets (agree) 171 (100) 352 (97.24) 523 (98.12) 4814 0.090
Objects (agree) 145 (84.80) 277 (76.52) 422 (79.17) 5.144 0.076
Air (agree) 116 (67.84) 155 (42.82) 271 (50.84) 29.455 <0.001
Updated information
Infections (yes) 168 (98.25) 352 (97.24) 520 (97.56) 0.163 0.687
Deaths (yes) 169 (98.83) 345 (95.30) 514 (96.44) 4.202 0.040
Recoveries (yes) 163 (95.32) 323 (89.23) 486 (91.18) 5.366 0.021
Information sources
Internet (yes) 169 (98.83) 338 (93.37) 507 (95.12) 7.462 0.006
TV (yes) 72 (42.11) 205 (56.63) 277 (51.97) 9.816 0.002
Radio (yes) 11(6.43) 7(1.99) 8(3.39) 7.204 0.007
Newspaper (yes) 14 (8.19) 14 (3.87) 8 (5.25) 4.354 0.037
Family (yes) 54 (31.58) 86 (23.76) 140 (26.27) 3.669 0.055
Other (yes) 7 (4.09) 13 (3.59) 0 (3.75) 0.081 0.776
Concern about the disease
Never 3(1.75) 14 (3.87) 7(3.19) 43.576 <0.001
Rarely 8 (4.68) 40 (11.05) 48 (9.01)
Sometimes 35 (20.47) 110 (30.39) 145 (27.20)
Often 48 (28.07) 131 (36.19) 179 (33.58)
Everyday 77 (45.08) 67 (18.51) 144 (27.02)
Satisfaction with the information
Very dissatisfied 2(1.17) 3(0.83) 5(0.94) 65.337 <0.001
Dissatisfied 12 (7.02) 110 (30.39) 121 (22.70)
Satisfied 115 (67.25) 228 (62.98) 343 (64.35)
Very satisfied 42 (24.56) 21 (5.80) 63 (11.82)
Confidence about being diagnosed
Do not believe 7 (4.09) 4(1.10) 11 (2.06) 63.354 <0.001
Hard to believe 42 (24.56) 15 (4.14) 57 (10.69)
To some extent 71(41.52) 252 (69.61) 323 (60.60)
Very believe 30 (17.54) 58 (16.02) 88 (16.51)
Not clear 21 (12.28) 33(9.12) 54 (10.13)
Infection probability
Very low 17 (9.94) 108 (29.83) 125 (23.45) 36.683 <0.001
Low 79 (46.20) 95 (26.24) 174 (32.65)
High 58 (33.92) 114 (31.49) 172 (32.27)
Very high 1(0.58) 5(1.38) 6 (1.13)
Not clear 16 (9.36) 40 (11.05) 56 (10.51)
The likelihood of survival after infection
Very low 2(1.17) 12 (3.31) 14 (2.63) 9.132 0.054
Low 2(1.17) 9(2.49) 1(2.06)
High 72 (42.11) 146 (40.393) 218 (40.90)
Very high 85 (49.71) 151 (41.71) 236 (44.28)
Not clear 10 (5.85) 44 (12.15) 54 (10.13)
Concern about family members
Not at all 27 (15.79) 6 (4.42) 43 (8.07) 28.536 <0.001
Little 71 (41.52) 191 (562.76) 262 (49.16)
Very worried 68 (39.77) 123 (33.98) 191 (35.83)
Not clear 5(2.92) 32 (8.84) 37 (6.94)
(Continued)
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TABLE 2 | Continued

Chinese international students

Local South Korean

Variables in South Korea (n = 171) students (n = 362) Total (n = 533) x2 P
N (%) N (%) N (%)

Whether they feel their country is discriminated against
Yes 65 (38.01) 156 (43.09) 221 (41.46) 25.932 <0.001
No 87 (50.88) 111 (30.66) 198 (37.15)
Not clear 19 (11.11) 95 (26.24) 114 (21.39)

Whether purchased face masks
Yes 26 (15.20) 253 (69.89) 279 (52.35) 139.228 <0.001
No 145 (84.80) 109 (30.11) 254 (47.65)

For additional information on COVID-19
Yes 160 (93.57) 206 (56.91) 366 (68.67) 72.552 <0.001
No 11(6.43) 156 (43.09) 167 (31.33)
Knowledge of COVID-19 information, specific details of symptoms, availability, and

Table 2 shows the participants’ knowledge of COVID-19, with
about 98.12% knowing that the virus can be transmitted by
droplets, 79.17% agreeing that transmission is possible through
objects touched by the infected person, and only half (50.84%)
agreeing that it can be transmitted through the air. Most students
in both groups (more than 90%) were interested in the latest
information on infections, cures, and deaths. Their main sources
of information are the Internet, TV, and family, and they rarely
get information from other channels.

Chinese international students showed high levels of concern
about COVID-19, with 45% worrying about it daily. Among
the local South Korean students, 30% were dissatisfied with the
information currently provided, compared to <10% of Chinese
international students. Some showed a degree of confidence
about getting infected (41.52% for Chinese international and
69.61% for local students) and 30% of respondents in each
group said they were very likely to be infected, but most also
thought they had a good chance of survival. Some from the two
groups were significantly worried about their families (39.77% for
Chinese international and 33.98% for local students). Nearly half
of the Chinese international students surveyed felt there was no
discrimination regarding their country, compared to 30% of local
South Korean students. As many as 85% of Chinese international
students stated that they could not buy masks for reasons such
as the lack of South Korea’s national health insurance and the
shortage. A small number of local students (30.11%) were unable
to buy masks due to long queues and lack of availability.

Differences in the Type of Information They
Want to Obtain

Figure1 shows the types of information that Chinese
international students and local students wanted to obtain.
The former were eager to access more information. More than
half of the Chinese international students wanted to know
specific details of symptoms, advice on prevention, up-to-date
information, the number of people and places diagnosed, and
the school’s prevention code. The top five types of information
in demand among local Korean students were up-to-date

effectiveness of vaccines/drugs, number of people and places
infected, and prevention advice.

Differences in Preventive Practices

Between the Two Groups

Table 3 shows the preventive practices of Chinese international
students and local Korean students in South Korea. The average
total score of the Chinese international students (38.67%) was
slightly higher than that of local Korean students (33.80%).
There were statistically significant differences regarding the eight
preventive behaviors between the two groups. This included
when coughing and sneezing, wearing masks regardless of the
presence or absence of symptoms, washing hands immediately
after coughing, rubbing the nose, sneezing, washing hands after
touching contaminated objects, avoiding public transportation,
avoiding elevators, sitting in one row while having a meal, and
avoiding meeting more than 10 people.

Results and Analysis of Depressive

Conditions

A chi-square test was used to determine the difference in the level
of depressive symptoms between Chinese international students
and local Korean students (Table 4). In this study, depressive
symptoms were classified as 0-4 (no depression), 5-9 (mild
depression), 10-14 (moderate depression), 15-19 (moderate to
severe depression), and 20-27 (severe depression). As shown in
Table 4, the differences between the two groups were statistically
significant (x2= 11.224, p < 0.05), and Chinese international
students were slightly more depressed.

Linear stepwise regression was used to explore the factors
affecting the depressive status of the Chinese international
students (Table5) and the local South Korean students
(Table 6), separately. P-values <0.05 were regarded as
statistically significant. All variables that were statistically
significant in Tables 1-3 were all included in Tables5, 6.
These included age, gender, education, marital status, family
size, health insurance, self-isolation, general symptoms and
specific symptoms, self-assessed physical health status, means
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FIGURE 1 | Type of information expected between Chinese international students and local Korean students in South Korea.
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of transmission, updated information, information sources
(Internet, TV, radio, newspapers, family), level of satisfaction
with information, COVID-19 testing, patient contact history,
confidence in confirmed diagnosis, probability of infection and
surviving infection, level of concern about family members,
discrimination, mask purchase, additional information, and
eight preventive measures. The results in Table 5 showed that
among Chinese international students, perceived discrimination
in their country, probability of survival after infection, cough
symptoms, and satisfaction with information were statistically
significantly related to respondents’ depression. Regarding the
local South Korean students, the results in Table 6 illustrated
that gender, education level, family size, self-assessed physical
health status, symptoms of nausea and dyspnea, nucleic acid
testing, history of patient exposure, and receipt of outbreak-
related information from family members and the Internet were
statistically significantly related to respondents’ depression.

DISCUSSION

Principal Findings and Comparison With
Other Studies

This study used univariate and multiple linear regression analyses
to clarify the relationship between knowledge, preventive
practices, and depression among Chinese international students
and local Korean students in South Korea. The results
revealed that the determinants of depression affecting the two
groups were different. Targeted measures should be taken to
reduce depression.

Demographic Characteristics of Chinese
International Students and Local South

Korean Students

Most international students in the sample reported having
insurance, However, it was international student insurance rather
than South Korean national health insurance. This resulted in
Chinese international students in South Korea being unable to
buy masks at the beginning of the outbreak due to the restrictions
of the national health insurance (35). Most of them in the
sample were self-isolated, while the vast majority of local South
Korean students did not experience self-isolation. This is because
South Korea is a narrow and densely populated country, and
the government did not take measures (36) for widespread self-
isolation of the population in the early stages of the COVID-19
pandemic but only isolated and treated confirmed patients. The
self-assessed physical health of the local South Korean students
in the sample was less favorable overall, consistent with the
findings of Sun Jung Kim’s study (37), which found that Chinese
students in South Korea had a high level of self-assessed health
and cultural adaptation.

Knowledge and Preventive Practice of
Chinese International Students and Local

South Korean Students

In this study, both student groups were concerned about COVID-
19 and showed a good level of knowledge, which is consistent
with the results of other studies (38, 39). The Internet is the main
information source, and they are satisfied with the information
currently provided. This is because the central and local public
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TABLE 3 | Preventive practices taken against COVID-19 (Mean + S.D).

Chinese international students
in South Korea (n = 171)

Variables

Local South Korean t

students (n = 362) Total (n = 533)

Mean + S.D. 95% Conf. interval Mean + S.D. 95% Conf. interval Mean + S.D. 95% Conf. interval
1.Covering mouth when coughing ~ 4.67 + 0.80 4.55-4.79 4.46 + 0.93 4.36-4.55 4.53 +0.89 4.45-4.60 2.63*
and sneezing
2. Wearing mask regardless of 4.32 +£0.80 4.20-4.44 3.16 + 1.46 3.01-3.31 3.53 +1.39 3.42-3.65 9.73**
the presence or absence
of symptoms
3. Washing hands with soap 4.84 £0.44 4.78-4.91 4.75 £ 0.60 4.69-4.82 478 £0.55 4.74-4.83 1.72
and water
4. Washing hands immediately 418 £1.05 4.02-4.33 3.62 +£1.20 3.50-3.75 3.80+1.18 3.70-3.90 5,14
after coughing, rubbing
nose, or sneezing
5. Washing hands after touching 4.93 +0.39 4.87-4.99 4.72 +0.67 4.65-4.78 4.78 + 0.60 4.73-4.84 3.89"**
contaminated objects
6. Avoiding public transportation 4.74 +£0.67 4.64-4.84 4.40 +0.96 4.30-4.50 4.51+0.89 4.43-4.59 4417
7. Avoiding elevators 3.44 +1.40 3.23-3.66 2.33 +1.49 2.17-2.48 2.69 £+ 1.55 2.55-2.82 8.41**
8. Sitting in one row while 2.80+1.70 2.55-3.06 211 +£1.41 1.97-2.26 2.33+1.54 2.20-2.46 4,95
having a meal
9. Avoiding meeting more 4.74 £0.89 4.61-4.88 425 £1.20 4.12-4.37 441 +£1.13 4.31-4.50 4,83
than 10 people
Total score 38.67 + 4.62 37.9-39.3 33.80 + 5.32 33.2-34.3 35.36 + 5.59 34.8-35.8 10.258*
*p < 0.05.
*p < 0.01.
**p < 0.001.
TABLE 4 | Difference in depressive symptoms between the Chinese international students and local Korean students.
Chinese international students Local South Korean
PHQ-9 in South Korea (n = 171) students (n = 362) Total (n = 533) t/x2
N (%) N (%) N (%)
Total score® 7.19 £5.34 5.99 + 5.46 6.38 + 5.45 t=2.38"
0-4 (non-depressed) 60 (35.09) 182 (50.28) 242 (45.40) ¥2 =11.224*
5-9 (Mild) 63 (36.84) 99 (27.35) 162 (30.39)
10-14 (Moderate) 31 (18.13) 50 (13.81) 81 (156.20)
15-19 (Moderately severe) 11 (6.43) 22 (6.08) 33 (6.19)
20-27 (Severe) 6 (3.51) 9 (2.49) 15 (2.81)

aThe total score of the PHQ-9 is mean + SD.
*o < 0.05.

health authorities in South Korea provide daily updates of
all laboratory-confirmed COVID-19 cases on their web pages
including information on the number of national and local cases,
age, sex, symptoms, date of onset of symptoms, source, date
of exposure, and location of the infection (within or outside
Korea) (40). Chinese international students generally perceive
themselves as having a low probability of being infected, which
is also linked to the widespread self-isolation of international
students (4). The local students believe that the higher probability
of infection is related to the surge in the number of infections
in Korea at the beginning of the pandemic (41). Chinese

students have significantly better preventive practice behaviors,
specifically, Chinese international students are particularly better
at wearing masks and washing their hands, which also suggests
that they were more afraid of being infected and more vulnerable
to the effects of the pandemic (42).

Differences in Depression Between
Chinese International Students and Local
South Korean Students

Depression rates were fairly high for both student groups,
since the Chinese international students in South Korea have a
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TABLE 5 | Stepwise regression analysis of the factors of depression due to COVID-19 among Chinese international students in South Korea.

Dependent variable Independent variables B S.E. g’ t P

PHQ-9 scores Constant 20.231 2.903 6.970 0.000
Discrimination psychological —1.234 0.406 —-0.217 —3.037 0.008
The likelihood of survival after infection —1.377 0.506 —-0.194 —2.721 0.007
Symptoms of a cough 7.468 2.504 0.212 2.983 0.003
Satisfaction With the information —1.121 0.481 -0.167 —2.328 0.021

S.E., Standardized Error.

TABLE 6 | Stepwise regression analysis of the factors of depression due to COVID-19 among local South Korean students.

Dependent variable Independent variables B S.E. B’ t P

PHQ-9 scores Constant 19.749 3.007 6.568 0.000
Gender 1.168 0.533 0.106 2.189 0.029
Educational Level —3.264 1.052 —0.160 —3.101 0.002
Family size —0.906 0.418 —-0.111 —2.165 0.031
Self-assessed physical condition —1.649 0.339 —0.240 —4.866 0.000
Symptoms of nausea 2.454 1.231 0.100 1.994 0.047
Symptoms of dyspnea 8.454 3.575 0.115 2.365 0.019
COVID-—19 detection 5.556 1.911 0.140 2.908 0.004
Patient contact history —1.227 0.586 —0.100 —2.095 0.037
Get information from family 1.239 0.621 0.097 1.994 0.047
Get information on the internet —4.197 1.875 —0.106 —2.238 0.026

S.E., Standardized Error.

higher rate (18.13%) of moderate depression than local students
(13.81%), and a slightly higher rate (3.51%) of severe depression
than local students (2.49%). This result is consistent with many
local South Korean studies. Jimhees survey showed that the
prevalence of depression among the general population of Korea
at the beginning of the pandemic was 19%(43), Lees study
on adolescents in Daegu, South Korea, during the COVID-19
pandemic showed that 19.8% and 12.3% of students experienced
depression and anxiety, respectively (44), Hoo’s study of adults
aged 20 to 49 in Chungnam Province, South Korea, during
the COVID-19 pandemic found that 18.8% of participants had
symptoms of depression (45). In Kim’s study of 180 nurses during
the pandemic, 30.6% had moderate or higher levels of depression
(46). Kim and Lee’s study found that depression’s prevalence
diagnosed in South Korea in 2016 was 3%, with a slightly higher
prevalence among males (3.1%) than females (2.9%) among those
aged 18-29 years (47), indicating the pandemic may increase the
prevalence of the depression.

Satisfaction with information was associated with depression
among Chinese international students in South Korea in this
sample. Specifically, students who showed higher satisfaction
were less likely to be depressed. This also confirmed the
importance of the provision of accurate and truthful information
by the government during a pandemic. Kim’s research during
the Korean pandemic indicated that useful information related
to COVID-19 could help prevent infection as well as promote
anxiety and fear, leading to negative behavior (47). Another factor
that influenced depression among the Chinese international

students in the sample was the likelihood of survival after
infection. This is clear proof that international students are
significantly worried about the pandemic (38). The feeling of
being discriminated against was a predictor of depression among
Chinese international students. This was consistent with the
findings of a study by Li on Chinese and American students,
who noted that the former live in fear of discrimination in
the US, which significantly affected their emotions and self-
esteem (48). Therefore, greater attention should be paid to
international students’ mental health to help them build self-
esteem and self-confidence.

For the local South Korean students in the sample, gender and
education level were predictors of depression. This was consistent
with the findings of Won, who found higher rates of depression
among women in a South Korean community survey (49). Self-
assessed physical health status was associated with depression
among local South Korean students. The result was similar to
the findings of an online survey on 400 South Korean people
conducted by Hye during the pandemic from March to June
2020, which found a statistically significant association between
mental and physical health (25). Another noteworthy factor
affecting depression among local South Korean students was
the information source, mainly the Internet. South Korea had
done a good job of disclosing all information about COVID-
19 to the public openly and transparently, holding detailed
press conferences twice a day since the first COVID-19 case
was diagnosed, and full disclosure promotes public trust and
support for the government (50). Alwin noted that the South
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Korean government’s transparency in sharing information about
the main features of the outbreak and the standard procedures
to be followed helped to combat the spread of rumors related
to the outbreak (51). Information from families and family size
could influence depression among local South Korean students,
indicating the importance in their minds (52). Finally, nucleic
acid testing and patient exposure history were correlated with
depression among local South Korean students, which showed
the importance of correct disclosure of information about
COVID-19 (53).

Finally, there are two factors to be concerned about. First,
the result showed that symptoms affected the depression among
local South Korean and Chinese international students in South
Korea. Symptoms of COVID-19 vary across patients, but the
most common clinical symptoms include fever, malaise, cough,
sputum, and shortness of breath at all stages of the disease,
along with less common symptoms such as sore throat, headache,
confusion, hemoptysis, shortness of breath and chest tightness.
Moreover, minor symptoms include nausea, vomiting, diarrhea,
and gastrointestinal complications. Therefore, it is difficult to
identify the suspected COVID-19 symptoms because they are
diverse, and for university students, the presence of a symptom
adds to their psychological burden (54). Second, this study could
not directly prove that personal precautions (wearing masks,
washing hands regularly, and so on) would affect depression
in both student groups. Christoph’s findings also indicated that
there is little evidence that public health measures were associated
with direct mental health impairment (55). Wendy’s research
at American University also found that students’ perceptions
of wearing masks varied (56). While one study in Hong Kong
concluded that the insecurity associated with wearing and
reusing masks could increase the participants’ psychological
burden (57). A study conducted in mainland China among
children and adolescents revealed that the frequency of wearing
a mask and the duration of exercise were associated with mental
health (58).

Implications

The South Korean government is supposed to continue its efforts
and support student development during the outbreak. For the
international students in South Korea, first, as a large group,
the government should remove the restriction on buying masks
from national insurance. Second, transparent, open, and truthful
information should be provided to international students. Third,
attention should be paid to international students’ mental health,
providing them warmth and care in a timely manner so that
they can build their self-esteem and self-confidence. Fourth,
psychiatrists could use telemedicine for psychotherapy and the
continuation of interpersonal therapy (59). Regarding local South
Korean students, first, the government should pay attention
to the mental health status of university students of different
genders and educational levels. Second, measures to lower the
history of outside contact should be undertaken. Third, attention
should be paid to physical health and improving university
students’ physical fitness in South Korea. Fourth, the family’s
role in preventing infection and caring for patients should
not be overlooked. Fifth, the Internet should be used as a

positive guide to deliver accurate information. Finally, the testing
speed of COVID-19 should be accelerated. Clinicians should
use the sequential model which integrates psychotherapy and
pharmacotherapy to prevent the recurrence of depression (60).

Limitations and Future Research

This study had several limitations. First, it was conducted
online, which may cause issues such as the uncertainty of
the respondents’ attitude and seriousness when completing it.
Moreover, the self-assessed physical health status may not be
the same as the one judged by professionals. Second, this study
used snowball sampling and the sample size is not huge. Hence,
the sample may not be representative of the general population.
Third, the study would be more accurate if the comparison
was between similar populations, with the only difference
being nationality. It would be more informative to include
the questionnaire used to assess the general demographics,
knowledge of COVID-19, and preventive practices. Fourth,
anxiety was not measured and anxiety level should be considered
as a potential confounding variable in future studies. Besides, this
study did not assess the factors that are associated with depression
among university students such as the frustration due to loss
of daily life and study interruptions, pre-existing depression,
anxiety, and social support (61). Despite these limitations, this
study provides useful information on the knowledge, prevention
practices, and depression status of Chinese international and
local Korean students in South Korea who experienced the most
severe moments of the COVID-19 outbreak. It could serve as
an evidence-based reference for providing psychological help
to local and international students during the pandemic of
infectious diseases.

CONCLUSIONS

This study investigated the conditions and determinants of
knowledge, preventive behaviors, and depression among Chinese
international and local students living in South Korea during
the early stage of COVID-19 pandemic. The results revealed
that both student groups had good knowledge of COVID-19.
Chinese international students had better preventive practice and
showed higher levels of depression. Information satisfaction, the
likelihood of survival after infection, symptoms of a cough, and
feelings of discrimination were the determinants of depression
among Chinese international students. Gender, educational level,
family, suspected symptoms, self-assessed physical health status,
COVID-19 detection, population contact history, and online
sources of information were the determinants of the local
students. The data may serve as a preliminary study on lowering
the negative impact of COVID-19 on the mental health of the
international and native students in a country and can be used as
a guide for further studies in different regions.
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Thriving at work is a type of mental state in which an individual feels vigorous and learning
at the same time in the job. Previous studies have shown that individual internal motivation
is relevant to thriving at work and volunteer behaviors, but the role of motivation is still to
be further explored. Based self-determination theory, this study focuses on the mediating
effects of job burnout and psychological capital on the relationship between volunteer
motivation and thriving at work. Three hundred forty-nine college student volunteers
who participated in psychological assistance volunteer activities during the COVID-19
pandemic were investigated using the Volunteer Function Motivation Inventory, Maslach
Burnout Inventory, PsyCap Questionnaire, and Thriving at work scale. The results
indicated that job burnout and psychological capital mediate the relationship between
volunteer motivation and thriving at work. The results not only offer important theoretical
insights of Volunteer Motivation and Thriving at Work, but also generate practical
implications regarding how to use motivating Volunteer behavior and enhanced wellbeing
at work.

Keywords: volunteer motivation, thriving at work, job burnout, psychological capital, college student volunteer,
COVID-19

INTRODUCTION

During the COVID-19 pandemic in 2020, many college volunteers participated in pandemic
prevention and control activities and performed various types of volunteering work in China (1).
Volunteering is a long-term and free act of helping those who actively seek help after careful
consideration in the context of an organization (2). Volunteering during the COVID-19 pandemic’s
prevention and control period has certain characteristics, and every volunteer is not only a
participant, but also a witness to the pandemic (3). The vast majority were exposed to varying
degrees of anxiety and panic from being isolated at home (4). In this case, what factors are related
to the volunteers’ working state and mental status? On the one hand, individual motivation directly
has relations with the occurrence and development of voluntary behavior (5). On the other hand,
the content of volunteer work also impacts volunteers in many different ways (6).
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Volunteer Motivation and Thriving at Work
Thriving at work is a mental state where energy and learning
are experienced at the same time, and people with a thriving
sense of work feel their own growth and motivation (7). Previous
studies have found that thriving at work has a positive predictive
effect on individual job satisfaction and organizational loyalty (8),
and a negative predictive effect on job burnout (9). Some studies
also show that individual with higher thriving at work enjoy
the pleasure of work more and thus exhibit more organizational
citizenship behaviors (10). At the same time, thriving at work
plays an important role in individual growth and health (11).
Spreitzer et al. (12) found that after controlling for variables such
as depression and anxiety, subjects with high thriving at work
reported better physical and mental health. Because work status is
closely related to the effectiveness of psychological assistance, it is
of great significance to study psychological assistance volunteers’
thriving at work and mental state at work (13).

Volunteer motivation is an internal psychological process in
which individuals’ voluntary behaviors are guided, stimulated
and maintained by their goals or objects (14). Deci and
Ryan (15) proposed self-determination theory, believing that an
individual has an innate and inherent tendency to meet the three
psychological needs of competence, autonomy, and relationship
and to achieve psychological development. Competence needs
refer to the successful completion of challenging tasks and
achievement of desired results. Autonomy refers to the individual
feeling behavioral autonomy. Relationship needs refer to the
establishment of stable and reliable contact with others, groups
and organizations. If external conditions help meet the three
kinds of innate psychological needs, intrinsic motivation of
individuals will be enhanced, more spontaneous and active, so
as to have better mental health and behavioral performance. If
external conditions are not conducive to satisfaction of these
three basic psychological needs, then it is not conducive to
internal motivation, and the individual’s work attitude and
behavior performance are negatively affected to some extent
(16). With regard to mechanisms producing thriving at work,
based on self-determination, the socially embedded model of
thriving at work has been proposed (12). Baard et al. (17)
have shown that a work environment that meets individual
sense of autonomy, competence and relationship needs can
improve intrinsic motivation. At the same time, a large number
of studies have shown that individual intrinsic motivation
has a significant predictive effect on their job performance,
job satisfaction, job involvement, organizational commitment,
organizational citizenship behavior, innovation behavior, mental
health, and subjective wellbeing (18-20). Based on previous
work, the current study presents hypothesis 1, as follows:

H1: Volunteer motivation is positively related to thriving
at work.

Job Burnout, Volunteer Motivation, and
Thriving at Work

Job burnout is a special type of work-related stress, which is
a state of physical or emotional exhaustion that also involves
a sense of reduced accomplishment and loss of personal

identity (21). It includes emotional exhaustion, cynicism, and
reduced personal accomplishment. Emotional exhaustion is
when an individual believes that all of his or her emotional
resources have been exhausted (22). Cynicism refers to the
willingness of individuals to deliberately distance themselves
from work and other people involved in the job (22).
Reduced personal accomplishment is when an individual
holds a negative opinion of himself or herself (22). Job
burnout does not only harm the health of individual (23,
24), which reduces work performance of individual (25), will
also increase the occurrence of bad behaviors and security
accidents (26).

Internal motivation is motivation with the highest degree
of autonomy, which refers to intrinsic satisfaction brought by
individual activities or work itself (27). The internal motivation
of work or activity is closely related to occupational stress and
burnout (28). Previous studies have found that internal work
motivation and external work motivation have different effects
on job burnout (29). Previous evidence indicated that controlling
motivation with low self-determination is in direct proportion to
job burnout, while autonomous motivation with a high degree of
self-determination is in inverse proportion to job burnout (30).
The weakening of voluntary motivation based on one’s own will is
an important factor that leads to job burnout (30). Recent, under
the framework of self-determined motivation theory, researchers
have proposed five modes of work motivation regulation (27).

Bethencourt (31) takes the theoretical model of self-
determination as its theoretical framework, with the three major
psychological needs of autonomy, competence and relevance as
independent variables, and individual participation as dependent
variables. It detects the correlation between each other and
predicts individual participation by using structural equations
and regression modeling of applied data sets. The results
show that there is a significant negative correlation between
autonomous motivation and job burnout, while there is a
significant positive correlation between controlled job motivation
and job burnout. Jowett et al. (32) also indicated similar
conclusions through the study of 211 professional athletes, and
further proposed that the degree of individual self-determined
motivation is an important factor in predicting their job burnout.
Another explanation is the job demands-resources model (JD-
R) proposed by Demerouti et al. (author?) (33). This model is a
theoretical framework to systematically study the process of job
burnout. In the JD-R model, one of the roles of work resources
is to stimulate personal growth, learning, and development (34).
At the same time, work resources correspond to the motivational
process. When work demands are high, work resources are more
closely related to workers” motivation (such as job involvement
and job-related learning) and bring vitality to individuals (34).

Job burnout is a potential predictor of thriving at work
(35). Porath et al. (7) found that thriving at work can promote
sustainable development of people by influencing psychological
(reduced burnout) and physiological (perceived health) aspects.
Spreitzer et al. (36) pointed out that individual who were
consistent with their state of thriving at work reported lower
job burnout than their colleagues. Re-search by Spreitzer et al.
(36) showed that thriving at work can improve job performance,
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reduce burnout, and improve health. Therefore, hypothesis 2 and
3 are presented as follows:

H2: Job burnout is negatively associated with thriving at work.
H3: Job burnout has a mediating effect on the relationship
between volunteer motivation and thriving at work.

Psychological Capital, Volunteer

Motivation, and Thriving at Work

Psychological capital refers to a set of resources a person can
use to help improve their performance on the job and their
success (37). It includes optimism, hope and self-efficacy, and
toughness of the four elements, respectively, representing current
and future positive beliefs (optimistic), the ability to target and
achieve the goal through appropriate path (hopefully), in the face
of challenging tasks believe they have the ability to succeed (self-
efficacy), and in the face of difficulties and adversity can stick to
and hard work (toughness) (38).

When an individual participates in voluntary activities,
if there is no positive psychological quality, the individual
is not willing to communicate with others (39). At the
same time, they tend to withdraw from difficulties and even
stop their voluntary activities (40). So psychological capital
plays an important role in promoting the development of
voluntary behavior (39). However, in the process of the
generation and development of voluntary behavior, voluntary
motivation is considered to be the most important factor
leading to the generation of voluntary behavior (2). That
is, voluntary motivation directly affects voluntary behavior
and promotes the generation and development of voluntary
behavior (2). Volunteers’ psychological capital quality, such
as self-confidence, optimism, responsibility and hope, can
stimulate individuals to produce higher voluntary motivation
(41). And the improvement of volunteer motivation will
further promote the generation and development of voluntary
behavior (42).

According to resource conservation theory, people strive
to pursue and maintain the resources they consider valuable,
including autonomy, self-efficacy, self-esteem (43). Psychological
capital can predict the individual’s psychological development
and working state (44). Individuals with a lower level of
psychological capital have lower health status and lower job
performance (38). Paterson et al. (45) found in their study that
individual with higher level of psychological capital and more
social sup-port showed more enjoyment of work and reported
higher sense of work vitality. Carmeli and Spreitzer (10) also
found that psychological capital has a positive effect on the
working state. Specific performance is, psychological capital
is higher, work is devoted, work exuberant feeling is higher.
Therefore, hypothesis 4 and 5 are presented as follows.

H4: Psychological capital can positively predict thriving
at work.
H5: Psychological capital has a mediating effect on the
relationship between volunteer motivation and thriving
at work.

The research model is presented as Figure 1.

/ Job Burnout \

Volunteer Thriving at
Motivation Work
\ Psychological /

Capital

FIGURE 1 | Mediation model tested.

METHODS

Participants and Procedure

A cross-sectional online survey of Chinese college student
between February 24 and April 19, 2020 was conducted. All
participants were random recruited using the “WeChat” a
popular Chinese social media APP. WeChat has location-based
online groups, and it was arranged for WeChat group (online
psychological assistance college student volunteers) moderators
from localities within a large urban city in Eastern China
(Zhengzhou, population = 10 million) to invite their residents
to participate. Interested participants were shown an online
informed consent statement and, for those agreeing, a Chinese
language online survey. The survey was hosted on Survey
Star (www.wjx.cn), offering features to prevent automated
participation by bots. Specifically, the researchers sent links
of online questionnaires to WeChat groups dominated by
college student volunteers who had participated in a particular
volunteer activity during the COVID-19 pandemic. To further
screen participants, the self-reported questionnaire included
questions such as “How many times did you volunteer during
this year?”

The online survey system reminded individuals to complete
all items; therefore, there is no missing data. After deleting
participants entering the same response consecutively across
dozens of items, 349 participants remained (201 females; age:
mean + SD = 20.83 & 2.32 years).

Measures
In addition to surveying demographic data, the following
measures were administered.

Volunteer Function Motivation Inventory

The Volunteer Function Motivation Inventory (VFMI) compiled
by Clary et al. (46) and revised by Law et al. (47). The
questionnaire is recognized as an authoritative tool to measure
voluntary motivation. There are six subscales, namely, values
expression, social communication, learning and understanding,
career development, self-protection, and self-development. Each
subscale includes 5 items. Participants rated each item according
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to how much it corresponded to their participation in voluntary
activities with Likert 7 points (1 = strongly disagree, 7 =
strongly agree). The average scores of each dimension were
calculated. The higher the score, the stronger the motivation
to volunteer. The Cronbach’s Alpha of the total questionnaire
and the six subscales were 0.917, 0.770 (value expression
motivation) 0.829 (learning understanding motivation) 0.756
(social interaction motivation) 0.718 (career development
motivation) 0.774 (self-protection motivation) and 0.804 (self-
enhancement motivation), respectively.

Thriving at Work Questionnaire

The questionnaire on thriving at work was compiled and revised
Porath et al. (7). The questionnaire consists of 10 items in
terms of learning and vitality with Likert 7 points (1 = strongly
disagree, 7 = strongly agree). The higher the score, the higher
thriving at work of individual. In this study, the overall internal
consistency reliability coefficient value of the questionnaire is
0.835, and that of the vitality and learning subscales are 0.780 and
0.719, respectively.

Maslach Burnout Inventory—General Survey

The Maslach Burnout Inventory was revised by Li and Shi
(48). There are three dimensions of Emotional Exhaustion,
Cynicism, and Reduced Personal Accomplishment. There
are 15 questions in total. Likert ratings with Likert 7
points are used for scoring. In this study, the overall
internal consistency reliability of the Burnout Inventory was
0.895. The internal consistency confidence of the three
dimensions of Emotional Exhaustion and pessimism is 0.938,
0.876, and 0.894.

Psychological Capital Questionnaire

The PsyCap Questionnaire (PCQ)was developed by Luthans et
al. (49) and translated by Li et al. (50). The scale includes four
dimensions: self-efficacy, hope, resilience, and optimism. There
are 6 questions in each dimension, a total of 24 questions. Likert
responses are scored with Likert 6 points. The Cronbach of
the scale was 0.971. The internal consistency reliability of the

four dimensions of self-efficacy, hope, resilience and optimism
is 0.920, 0.904, 0.924, 0.921, respectively.

Data Analysis
SPSS software package was used to analyses the data (v. 26.0 for
Windows; IBM Corporation, 2019). Mediation tests (displayed
in Figure 1) were conducted using the PROCESS macro (51).
Descriptive statistics and correlation analysis were used. We
used the bias-corrected non-parametric percentile Bootstrap
confidence interval method to analyze the mediating effect.

In the case of unrotated, Harman S One-factor Test obtained
15 factors of eigenvalue 1. The variance explained by the first
factor is 30.5%, less than the upper limit of 40%. Therefore, there
is no serious common method deviation problem in this study.

RESULTS
Descriptive Analysis

The correlation matrix and descriptive information on the
sample and the measures used in the primary analyses for this
study were showed in Table 1.

There were significant correlations between the different
variables. People with higher volunteer motivation had a lower
level of job burnout, and showed greater psychological capital
and thriving at work.

Mediation Model Validation Analysis

The results showed that voluntary motivation had a significant
positive predictive effect on work vigor (8 = 0.16, p < 0.001). Job
burnout had a significant negative predictive effect on thriving
at work (B = —0.42, p < 0.001). Psychological capital has a
significant positive predictive effect on the thriving at work (f =
0.29, p < 0.001; Table 2).

The mediating effect of job burnout and psychological capital
between voluntary motivation and work vigor were analyzed. The
results show that the indirect effect of job burnout on voluntary
motivation is 0.10. Moreover, the Bootstrap 95% confidence
interval does not contain 0, indicating that job burnout has a
significant mediating effect between voluntary motivation and
thriving at work. The indirect effect of psychological capital on

TABLE 1 | Description statistics and correlation analysis of each variable.

M SD 1 2 3 4 5 6 7 8 9 10
1. Protective 5.37 1.14 1
2. Values 6.19 0.68 0.45™ 1
3. Career 4.50 1.22 0.68™* 0.36"* 1
4. Social 4.85 1.08 0.68* 0.44** 0.66"* 1
5. Understanding 6.01 0.80 0.65"* 0.60"* 0.50"* 0.55"* 1
6. Protective 6.01 0.80 0.68* 0.63"* 0.55"* 0.58"* 0.86™* 1
7. Volunteer motivation 5.49 0.78 0.87** 0.66™* 0.81** 0.83** 0.82** 0.85** 1
8. Job burnout 2.42 0.85 -0.12* —0.28** -0.19* -0.14* —0.26"* —0.33** —0.23* 1
9. Psychological capital 4.97 0.64 0.27** 0.43** 0.19* 0.29** 0.39** 0.43* 0.39** —0.61** 1
10. Thriving at work 5.97 0.72 0.24** 0.41** 0.14* 0.27** 0.43* 0.47* 0.37** —0.64** 0.61** 1

'p<0.05 " p<001.
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TABLE 2 | Regression analysis of mediation models (standardized).

Variable Dependent variable

thriving at work

Dependent variable
job burnout

Dependent variable Dependent variable

psychological capital thriving at work

B t B t B t B t
Volunteer motivation 0.37 7.39°* -0.23 —4.30" 0.39 7.787* 0.16 3.96"
Job burnout —0.42 —8.79"
Psychological capital 0.29 5.68"*
R? 0.14 0.05 0.15 0.50
F 54.62*** 18.63** 60.56*** 116.46"*
b <0.001.
TABLE 3 | Mediation effect size analysis.
Effect of type Effect size Boot SE Bootstrap 95%CI Relative mediation effect

BootLLClI BootULCI

Total indirect effect 0.21 0.04 0.13 0.29 55.83%
Job burnout 0.10 0.038 0.04 0.17 25.75%
Psychological capital 0.11 0.03 0.05 0.18 30.08%
Job burnout—psychological capital —0.02 0.05 —0.11 0.09

Boot SE, BootLLCl, and BootULCI respectively refer to the standard error, lower, and upper limit of 95% confidence interval of the indirect effects estimated by the percentile Bootstrap

method of deviation correction.

voluntary motivation was 0.11. Moreover, the Bootstrap 95%
confidence interval does not contain 0, which also indicates
that the mediating effect of psychological capital between
voluntary motivation and work vigor is also significant (see
Table 3, Figure 2).

DISCUSSION

Volunteer Motivation Is Relevant to
Thriving at Work

The results of this study showed that volunteer motivation
can significantly positively predict thriving at work. It can
be explained from three different perspectives. First, from the
perspective of self-determination theory, thriving at work is
related to internal motivation, and the internal work motivation
of individual has a good predictive effect on their positive
emotional experience, work creativity and mental health (52).
Intrinsic motivation refers to the continuous interest, spirit of
exploration and curiosity aroused by individual in the workplace,
focusing on the effect of intrinsic motivation (53). This effect is
not based on material rewards, but on certain psychological needs
of the individual and the characteristics of the job itself. The main
purpose of individual with high internal motivation to participate
in work is not to obtain certain economic remuneration, but
tends to their own interest, work activity, competency and other
aspects of satisfaction (54). The cognitive state of individuals
motivated by internal dynamics tends to be characterized by
flexibility and persistence. And individuals are more likely to
exhibit high levels of creativity and vitality (53). A study found
that, other conditions being equal, individuals with high intrinsic

Job Burnout

.W -0.42%**
Volunteer 0.16*** Thriving at
Motivation Work

0.39%** ) 0.29%**

\ Psychological

Capital

FIGURE 2 | Multiple mediation model. ***o < 0.001.

motivation will put a lot of energy into active attempts in
the process of solving problems, and their perseverance and
persistence will be better (52).

The second perspective is that voluntary behavior is essentially
a higher level of prosocial behavior. When individuals have
prosocial motivation, they usually devote themselves to helping
specific benefit groups (55). Relevant studies have shown that
help-oriented prosocial motivation can produce a more lasting
sense of pleasure and meaning for individuals, reduce stress, and
enhance physical and mental health (56, 57).

Thirdly, according to the Action Identification Theory, when
an individual takes an Action, he/she will be more concerned
about the meaning of the Action (58). Individuals tend to have
a high level of recognition. Work has become a carrier to express
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personal values and goals, enabling individuals to find meaning
and sense of value in their work and making them full of
vitality (59).

It can be seen that volunteer motivation has an important
impact on thriving at work. Therefore, future research can
deeply discuss the relationship between volunteer motivation
and thriving at work from the perspectives of value expression,
knowledge acquisition, functional expansion, enhanced self-
esteem, self-protection, and social communication, so as to help
the positive development of individual thriving at work.

The Mediating Effect of Job Burnout and
Psychological Capital

As for the mediating effect of job burnout, under the influence of
volunteer motivation, individuals can reduce job burnout, and
then show a stronger thriving at work. The possible reasons
are: Volunteer motivation can predict job burnout (60). People
with high voluntary motivation have a relatively low sense of
frustration and pressure in work, so they are less likely to suffer
from job burnout, and thus have a higher sense of organizational
identity and thriving at work (61).

In addition, compared with job burnout, current study also
found that psychological capital played a stronger mediating
role in the relationship between volunteer motivation and
thriving at work. Psychological capital is the comprehensive
ability to meet the standard of positive organizational behavior
(POB), which conforms to resource-based view (62). In other
words, psychological capital is a key basic resource to manage
and adjust other psychological resources to obtain satisfactory
results. From the individual level, psychological capital is an
important factor to promote individual growth and development
and performance improvement (49). Reflected in the JD-R
model, psychological capital can enhance an individual’s internal
motivation, make the individual feel the meaning of work, and
continuously show the vitality, dedication, and concentration
of work.

This study investigates the parallel mediating effect of job
burnout and psychological capital, which is of great value and
significance. First, the study examines the internal mechanism of
thriving at work from the perspectives of emotion and cognition.
This helps to provide a dual-mode intervention guide for the
development of thriving at work dynamism. Secondly, this study
adopts the parallel multiple mediation model. It is explained
in two theoretical frameworks, namely the self-decision theory
and job demands-resources model (JD-R model).This is not
only conducive to the establishment of an empirical model of
the influence of volunteer motivation on thriving at work, but
also conducive to enterprises and organizations to take targeted
measures to improve the level of individual thriving at work
according to the different mechanisms of thriving at work.
In addition, this study belongs to cross-sectional study. It is
difficult to determine the relationship between job burnout and
psychological capital. In the future, a follow-up study design
could be considered to determine the relationship. To determine

other possible modes of action (such as chain mediating action,
etc.) of the two, thus enriching the model of thriving at work.

Limitation and Prospect

This study examine the mediating effect of job burnout and
psychological capital on the influence of volunteer motivation
on thriving at work. The internal mechanism of volunteer
motivation influencing thriving in volunteer work is clarified. It
enriches the research on the field of thriving in volunteer work.
At the same time, it also has important guiding significance for
the shaping and intervention of volunteers’ thriving at work.
However, this study also has the following two deficiencies:
(1) lack of longitudinal tracking data. It is difficult to make
causal inferences. Future research should attach importance
to longitudinal research design to reveal the development law
of thriving at work. Then discuss how to create a positive
environment conducive to the vigorous and healthy development
of volunteer work. (4) In addition to the mediating effect
of job burnout and psychological capital, some moderating
variables, such as responsibility and competence, may also have
relations with the relationship between volunteer motivation
and thriving at work. Future studies could explore further
mechanism of volunteer motivation on thriving at work in more
complex models.

In sum, the current study indicates that volunteer motivation
can significantly predict volunteers’ thriving at work. The
findings support a mediating relationship between job burnout
and psychological capital in the relationship between volunteer
motivation and thriving at work.
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Internet addiction is a serious problem among young adults that requires increased
attention, especially at a time of distance learning during the coronavirus disease
2019 (COVID-19) pandemic. The aim of the study was to assess the relationships
between internet addiction and selected socio-demographic, study-related, and
psychological characteristics of college students. Internet addiction was measured
using the Internet Addiction Test both overall and in its individual subscales (Salience,
Excessive Use, Neglect Work, Anticipation, Lack of Control, and Neglect Social
Life). The selected characteristics represented (1) socio-demographic profile (gender,
age, residence, family), (2) academic profile (housing during the semester, form
of study), and (3) psychological profile (depressive symptoms—the Patient Health
Questionnaire, stress—the Perceived Stress Scale, anxiety symptoms—the Generalized
Anxiety Disorder). Data collection took place during the first wave of the COVID-19
pandemic in 2020 at Czech and Slovak colleges, with 1,422 students from the
Czech Republic and 1,677 students from Slovakia participating in the research. The
analytical processes were carried out through descriptive analysis, non-parametric
difference analysis, and multiple negative binomial regression. Mild internet addiction
was found in 387 (27.2%) Czech and 452 (27.0%) Slovak students. Moderate
internet addiction was identified in 49 (3.4%) students from the Czech Republic
and in 100 (6.0%) students from Slovakia. Two (0.1%) Czech and three (0.2%)
Slovak students reported severe internet addiction. Increased likelihood of internet
addiction overall, as well as in most individual subscales, was found particularly
among male students and students who lived away from home during the semester.
Depressive symptoms and stress could also be considered significant predictors in both
countries. These results are important for the development of effective strategies and
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prevention programs, as Internet addiction may be a serious problem in the future,
given the current times. When assessing internet addiction among college students, it
would also be appropriate to evaluate the individual internet addiction subscales and

their specifics.

Keywords: mental health, problematic internet use, depressive symptoms, anxiety symptoms, stress, study-
related characteristics, socio-demographic characteristics, relationships

INTRODUCTION

A strong attribute of today’s modern times is the internet,
which has become an everyday part not only of young people.
The increasing accessibility of the Internet over the last two
decades has significantly changed young people’s lives in many
dimensions. The internet is ubiquitous, whether it is for
entertainment, relaxation, escaping worries, shopping, but also
for seeking study information and connecting with friends
and family (1, 2). However, the dark side is the fact that
the internet can suck young individuals into an online world
where excessive time spent online can contribute to compulsive
unhealthy behavior (3). In this sense, it is possible to speak of a
non-substance drug that brings with it many consequences in the
social and academic spheres, but also in mental health (4, 5). In
other words, the internet can help with many needs, but it can
also be a harmful element if a reasonable level of use is exceeded.

Youth itself represents a complicated phase in an individual’s
life in which he or she may succumb to various pitfalls.
Studying at college is a critical period during which young
people face many challenges, which is why college students are
often identified as a vulnerable group (6). Starting college is
already a great change, in which the student encounters many
new situations and problems. Relationships, acceptance and
integration, academic performance, meeting expectations, but
also future employability are important aspects at this time. The
consequences of problematic internet use by college students
can be poor academic performance, disinterest in engaging in
other activities, excessive daytime sleepiness (7), poor sleep
quality (8), reduced academic engagement (dedication and vigor)
(9), risky health behaviors (10), but also health problems, such
as being under- or over-weight (11, 12), migraine (12, 13),
back pain (12), or increased resting heart rate (14). These are
reasons for increased vigilance about young people’s use of the
internet. Caution is also stressed in view of the fact that college
students are seen as an important future pillar of society and
economic prosperity.

In addition to the facts mentioned in the previous paragraph,
the coronavirus disease 2019 (COVID-19) pandemic represents
another psychological burden that has also affected the lives
of students (15). The measures related to COVID-19 disrupted
students’ education, social contact, and leisure time. This period
can undoubtedly be considered psychologically challenging,
as evidence shows that common mental disorders occurred
frequently among students during the pandemic (16), while
distance learning through digital technologies was a critical
aspect for mental health (17). The regulations led to greater use

of modern technology, including the internet (18, 19), which may
have put young people’s mental health at risk. For this reason,
many studies have been conducted around the world to clarify
the consequences of the COVID-19 pandemic. Compared to
the pre-pandemic period, many studies showed higher rates of
online activity (20-23), but also higher rates of internet addiction
(24). However, it is also important to know what factors play a
significant role in this problem.

Problematic internet use can be understood as using the
internet in a way that has a negative influence on an individual’s
life and can lead to addiction (25). When a problem is identified,
increased attention is focused not only on the time spent
online, but especially on consequences such as loss of control,
unsuccessful quit attempts, or disrupted relationships with family
and friends (26). In addition, evidence clearly shows that
problematic internet use is a significant predictor of depression,
anxiety, and stress in young people (27, 28). On the other hand,
there are also findings indicating that the presence of common
mental disorders may explain problematic internet use (16).
According to Masaeli and Farhadi (29), internet-based addictive
behaviors during the COVID-19 pandemic were mostly due to
financial hardships, isolation, problematic substance use, and
psychological distress, including depression, anxiety, and stress.
In this context, depression, anxiety, and stress are known to
be associated with more severe problematic use and/or internet
addiction in students (6, 18, 30-35). Based on these findings, it
can be assumed that depressive symptoms, anxiety symptoms
and perceived stress may also prove to be significant predictors
in other countries, such as the Czech Republic and Slovakia. In
addition, studies show that individual aspects such as gender, age,
residence and academic characteristics also play an important
role in problematic internet use (18, 32, 36-43).

In terms of internet addiction among college students, the
pre-pandemic period is not sufficiently mapped in the Czech
Republic and Slovakia, which is indicative of the fact that little
attention has been paid to this issue in these two neighboring
countries. For this reason, research-based knowledge and its
translation into practice are lacking. In Slovakia, Sebena et al. (44)
highlighted the seriousness of problematic internet use among
college students and confirmed that depressive symptoms predict
their problematic internet use. In the Czech Republic, the issue
was addressed by Chraska (45). In both countries, however,
the research focus was mainly on primary and secondary
school students (46-48). Thus, to the best of the authors
knowledge, there is a lack of research on the issue among college
students in both the Czech Republic and Slovakia, which can
be identified as a relevant research gap. On this basis, this
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study examines the relationships between internet addiction
and selected socio-demographic, academic, and psychological
characteristics of Czech and Slovak college students during the
COVID-19 pandemic. Knowledge of these relationships provides
the opportunity to put in place effective protective and preventive
measures to address the problem and avoid serious consequences
in the future.

MATERIALS AND METHODS

The aim of the study was to assess the relationships between
internet addiction and selected socio-demographic, academic,
and psychological characteristics of Czech and Slovak college
students. The research examined internet addiction from an
overall perspective but also in sub-scales, namely Salience,
Excessive Use, Neglect Work, Anticipation, Lack of Control,
and Neglect Social Life. As indicated, the selected characteristics
were concentrated in three areas, namely (1) socio-demographic
profile (gender, age, residence, and family), (2) academic
profile (housing during the semester, form of study), and (3)
psychological profile (depressive symptoms, stress, and anxiety
symptoms). The research was conducted based on the following
research questions (RQs).

RQ1: How are selected socio-demographic characteristics
associated with internet addiction Czech and
Slovak students?

RQ2: How are selected academic characteristics associated
with internet addiction in Czech and Slovak students?

RQ3: How are selected psychological characteristics associated
with internet addiction in Czech and Slovak students?

in

Measures
In addition to the usual socio-demographic and academic
identification data, the online questionnaire also collected data
on students’ level of psychological distress.

Psychological distress was measured using already existing

anxiety symptoms (10-14), and severe anxiety symptoms (15
or more).

Perceived stress was measured using the Perceived Stress
Scale (PSS-10) scale from the study by Cohen et al. (56). This
instrument, with its many benefits, is widely recommended for
use across cultures and also in student populations (57-59). In
this case, respondents could select one of the following answers
for each of the 10 items: never-—0, almost never-—1, sometimes-
—2, fairly often-—3, very often-—4. The ranges of the total PSS-10
score indicated: low stress (0-13), moderate stress (14-26), and
high stress (27-40). Accordingly, the higher the total score, the
more severe the psychological distress.

The research focused predominantly on internet addiction as
measured by the Internet Addiction Test (IAT) developed by
Young (60). The IAT represents an instrument with satisfactory
psychometric properties that is commonly used in studies
focusing on college students (61, 62). The scale consisted of 20
items with the following answers: not applicable-—0, rarely-—1,
occasionally-—2, frequently-—3, often-—4, always-—5. Internet
addiction was identified as follows: normal level of internet
usage (0-30), mild addiction symptoms (31-49), moderate
addiction symptoms (50-79), and severe addiction symptoms
(80-100). The IAT scale was composed of six subscales for which
precise interval thresholds are not defined. Therefore, higher
score (closer to the theoretical maximum) represented greater
addiction. Young (63) explained these subscales as follows:

e Salience. A high score on salience-related items points to the
fact that the individual is likely to feel preoccupied with the
internet, hides his/her behavior from others, and may show a
loss of interest in other activities and/or relationships due to a
preference for more solitary time on the internet. A high score
also shows that the individual uses the internet as a form of
mental escape from disturbing thoughts and may feel that life
without the internet would be boring, empty, and/or joyless.
Salience is represented by five items (ID: 10, 12, 13, 15, 19)
with a theoretical score range of 0-25.

scales from previous studies. Thus, depressive symptoms were e Excessive Use. A high score on items related to excessive use
measured using the Patient Health Questionnaire (PHQ-9) reflects the fact that the individual engages in excessive online
and anxiety symptoms using the Generalized Anxiety Disorder behavior and compulsive usage, and is intermittently unable
(GAD-7) screening scale from the study by Kroenke et al. (49). to control his or her time spent on the internet, which he or
The PHQ-9 has been widely validated to screen for depressive she hides from others. The individual with a high score is very
symptoms (50) and is considered a suitable instrument also for likely to fall into depression, panic, or anger if forced to stay
a sample of college students (51, 52). Similarly, the GAD-7 is off the internet for a prolonged period of time. Excessive use is
a commonly used instrument for screening anxiety symptoms represented by five items (ID: 1, 2, 14, 18, 20) with a theoretical
among college students and show good psychometric properties score range of 0-25.

(53-55). For these scales, respondents could choose one of the e Neglect Work. A high score on items related to neglect
following answers for each questionnaire item: not at all-—O0, work points to the fact that the individual may consider the
several days-—1, more than half the days-—2, nearly every day- internet to be a necessary appliance, much like a television
—3. The total scores were the sum of the coded responses. or telephone. Given the amount of time spent online,
Based on this, depressive symptoms were identified as follows: work or school performance and productivity are likely to
no depressive symptoms (0-4), mild depressive symptoms (5- deteriorate, and the individual may begin to defend or hide
9), moderate depressive symptoms (10-14), moderately severe time spent online. Time spent on the internet conflicts with
depressive symptoms (15-19), and severe depressive symptoms responsibilities (duties, school, and work). Neglect work is
(20 or more). Anxiety symptoms were identified as follows: no represented by three items (ID: 6, 8, 9) with a theoretical score
anxiety symptoms (0-4), mild anxiety symptoms (5-9), moderate range of 0-15.
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TABLE 1 | IAT scale items.

ID Item cz SK
Med Mean SD Med Mean SD

1 How often do you find that you stay online longer than you intended? 3.00 2.53 1.221 3.00 2.71 1.223
2 How often do you neglect household chores to spend more time online? 2.00 1.69 1.092 2.00 1.71 1.153
3 How often do you prefer the excitement of the internet to intimacy with your partner? 0.00 0.56 0.906  0.00 0.49 0.894
4 How often do you form new relationships with fellow online users? 1.00 1.10 1.000 1.00 1.10 0.988
5 How often do others in your life complain to you about the amount of time you spend online? 1.00 1.16 1.049 1.00 1.19 1.080
6 How often do your grades or school work suffer because of the amount of time you spend online? 2.00 1.97 1.225  2.00 1.89 1.256
7 How often do you check your email before something else that you need to do? 3.00 2.51 1.395 2.00 2.48 1.366
8 How often does your job performance or productivity suffer because of the internet? 2.00 2.16 1.210 2.00 2.03 1.210
9 How often do you become defensive or secretive when anyone asks you what you do online? 1.00 1.02 1.095  1.00 1.05 1.194
10  How often do you block out disturbing thoughts about your life with soothing thoughts of the internet? 1.00 1.19 1.244  1.00 1.20 1.282
11 How often do you find yourself anticipating when you will go online again? 1.00 0.78 0.912 1.00 0.86 1.053
12 How often do you fear that life without the internet would be boring, empty, and joyless? 1.00 0.95 1.081 1.00 0.96 1.147
13 How often do you snap, vell, or act annoyed if someone bothers you while you are online? 1.00 0.83 0.978 1.00 1.00 1.067
14 How often do you lose sleep as a result of late-night log-ins? 1.00 1.19 1.209  1.00 1.31 1.317
15 How often do you feel preoccupied about the internet when offline, or fantasize about being online? 0.00 0.68 0.886  0.00 0.67 0.928
16 How often do you find yourself saying “just a few more minutes” when online? 1.00 1.51 1.351 1.00 1.70 1.415
17 How often do you try to cut down the amount of time you spend online and fail? 1.00 1.35 1.190 1.00 1.60 1.270
18  How often do you try to hide how long you've been online? 0.00 0.65 0.957  0.00 0.74 1.003
19  How often do you choose to spend more time online over going out with others? 1.00 0.86 1.043  1.00 0.86 1.104
20  How often do you feel depressed, moody, or nervous when you are offline, a feeling which goes away 0.00 0.42 0.789  0.00 0.45 0.782

once you are back online?

SD, standard deviation; CZ, Czech Republic; SK, Slovakia.

e Anticipation. A high score on anticipation-related items shows
that the individual is most likely to think about being online
when not at a computer, and feel compelled to use the internet
when offline. Thus, it is a compulsion to be on the internet.
Anticipation is represented by two items (ID: 7, 11) with a
theoretical score range of 0-10.

e Lack of Control. A high score on items related to lack
of control items indicates that the individual has difficulty
managing his or her time online. The individual often stays
online longer than intended, and others may complain about
the amount of time he or she spends online. Lack of control
is represented by three items (ID: 5, 16, 17) with a theoretical
score range of 0-15.

e Neglect Social Life. A high score on items related to neglecting
social life points to the fact that the individual is likely to use
online relationships to cope with situational problems and/or
to reduce psychological strain and stress. The individual often
establishes new relationships with other internet users and
uses the internet to make social contacts that may be lacking
in his/her life. Thus, it is about replacing offline social life with
online. Neglect social life is represented by two items (ID: 3, 4)
with a theoretical score range of 0-10.

Table1 shows the IAT scale items, with the ID column

representing the item number for easier assignment to

individual subscales.

Data Collection Process and Sample
Selection

Respondents completed an online questionnaire distributed in
the first half of 2020 (the first wave of the COVID-19 pandemic
in the Czech Republic and Slovakia). Each respondent was given
the same information and instructions and no one was offered
a reward. Respondents completed the questionnaires in their
national language, i.e., Czech or Slovak. The translation was
done from English into Slovak and then from Slovak into Czech.
The Slovak version was chosen for translation into Czech on
the basis of the high similarity between the Slovak and Czech
languages. The translated versions were verified by experts and
tested on a group of students to confirm their understanding of
the questionnaire items.

The data collection process was carried out in two steps. In
the first step, representatives of colleges (deans, vice-deans, study
officers) and student councils were asked by emails to share the
online questionnaire among their students and student groups,
and invited them to complete it. The questionnaire was also
distributed to students through the social network Facebook. In
the second step, addressed emails (from publicly available contact
databases) were sent to college teachers of certain fields of study
in some colleges requesting them to distribute the questionnaire
to their students. The aim of the second step was to reach
the missing segments of students in order to achieve the target
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Original sample Control item (agreeing that one million has 6 zeros, while a numerical
cz SK , value of 1,000,000 was also given)
1568 (100 %) 1830 (100 %) ,," CZ=281(5.17%) SK =98 (5.36 %)
First step /', System error (mandatory fields were not completed — unrecorded
J responses
cz SK , poTISes)
1487 (94.83 %) | 1732 (94.64 %) 4 CZ =13 (0.87 %) SK = 14 (0.80 %)
Second step ,,"I Nationality and university affiliation (the research was focused on
. domestic students onl
cz SK > y)
1474 (93.96 %) | 1718 (93.84 %) / CZ =46 (3.12%) SK =41 (2.44 %)

Final sample
Cz

1422 (90.84 %)

SK

1677 (91.40 %)

FIGURE 1 | Selection process to obtain the final sample.

sample structure. In order to have a representative sample in line
with the study population, the sample was monitored based on
the criterion of representation of colleges. In both countries, 80%
of all colleges were covered. The interest was also to obtain a
sample with a more consistent proportion of study fields and to
have at least 30 observations for each field.

With regard to data processing, procedures were carried out
to exclude irrelevant statistical units. Thus, 179 statistical units
were excluded on the basis of a control item, 27 statistical
units on the basis of the identification of a system error in
the recording of responses, and 87 statistical units on the basis
of the foreign nationality of the students (the survey focused
on domestic students). In total, the research sample included
3,099 respondents (Czech Republic = 1,422; Slovakia = 1,677).
For some identifying characteristics, respondents provided an
apparently incorrect answer (e.g., 1,000 as the year of birth),
these responses were deleted and appear as missing data in the
analyzes. The selection process to obtain the final sample is
provided in Figure 1.

Table 2 shows the basic characteristics of the research sample.
Although the Czech Republic and Slovakia share a common
history, the current specificities of these countries mean that
each country should be evaluated separately. On this basis,
it was possible to identify some inconsistencies. In terms of
gender, higher proportions of female students were identified.
This phenomenon is the result of a higher willingness of females
to answer questionnaires, but also of the fact that more females
(60%) than males (40%) attend college in the selected countries

(64). The increased proportions in the younger age groups can be
explained by the fact that students tend to be at a young age and
older students (mostly part-time) represent a disproportionately
smaller group in the higher education environment.

Statistical Analysis
The analysis focused on describing the data along with testing
for differences, and on assessing possible relationships. Non-
parametric tests of differences were used to assess differences,
namely the Mann Whitney U-test for two categories and the
Kruskal-Wallis H-test for three or more categories. Multiple
negative binomial regression was used to assess the relationships,
where the dependent variable was IAT and its subscales and the
independent variables were characteristics such as gender, age,
residence (urban/rural), family (incomplete/complete), housing
during the semester (at home/away from home), form of study
(part-time/full-time), PHQ-9, PSS-10, and GAD-7. The reference
categories for nominal variables were selected with an emphasis
on the frequency of observations in a given category and the
logical interpretation of the results.

Statistical processing was performed using SPSS Statistic v. 26
(IBM, Inc., Armonk, NY, US) and programming language R v
4.1.2 (65).

RESULTS

This section presents the results of the analytical procedures.
First, the mean values of the total IAT scores and the IAT subscale
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TABLE 2 | Profile of the sample.

Variable cz SK
n % % without missing n % % without missing
Gender
Male 349 245 24.5 606 36.1 36.1
Female 1,073 75.5 75.5 1,071 63.9 63.9
Age
<20 193 13.6 13.6 206 12.3 12.3
21-25 891 62.7 62.7 1,239 73.9 741
26-30 171 12 12 143 8.5 8.5
>31 166 1.7 1.7 85 5.1 5.1
Missing 1 0.1 - 4 0.2 -
Place of Residence
Rural 457 321 32.1 823 491 491
Urban 965 67.9 67.9 854 50.9 50.9
Family
Complete 1,020 7.7 rans 1,359 81 81
Incomplete 402 28.3 28.3 318 19 19
Housing during the semester
Away from home 772 54.3 54.3 939 56 56
Home 650 45.7 45.7 738 44 44
Form of study
Full-time 1,041 73.2 73.2 1,550 92.4 92.4
Part-time 381 26.8 26.8 127 7.6 7.6
PHQ-9
No 683 48 48 877 52.3 52.3
Mild 406 28.6 28.6 479 28.6 28.6
Moderate 193 13.6 13.6 185 Ih iR
Moderately severe 91 6.4 6.4 90 5.4 5.4
Severe 49 3.4 3.4 46 2.7 2.7
PSS-10
Low 186 13.1 13.1 193 11.5 11.5
Moderate 1,063 741 741 1,331 79.4 79.4
High 183 12.9 12.9 163 9.1 9.1
GAD-7
No 849 59.7 59.7 1,097 65.4 65.4
Mild 372 26.2 26.2 385 23 23
Moderate 131 9.2 9.2 136 8.1 8.1
Severe 70 4.9 4.9 59 3.5 3.5
Field of study
Education 277 19.5 19.5 80 4.8 4.8
Humanities and Arts 101 74 71 78 4.7 4.7
Social, Economic and Legal Sciences 665 46.8 46.8 671 40 40
Natural Science 50 3.5 3.5 73 4.4 4.4
Design, Technology, Production and Communications 93 6.5 6.5 164 9.8 9.8
Agricultural and Veterinary Sciences 67 4.7 4.7 53 3.2 3.2
Health Service 54 3.8 3.8 180 10.7 10.7
Services (tourism, sports, security, transport, logistics) 69 4.9 4.9 240 14.3 14.3
Informatics, Mathematics & ICT 46 3.2 3.2 138 8.2 8.2

CZ, Czech Republic; SK, Slovakia; n, frequency; ICT, Information and Communication Technologies.

scores in the sorting categories of the selected characteristics  semester, form of study, depressive symptoms (PHQ-9), stress
are presented. The presentation of results is provided in  (PSS-10), and anxiety symptoms (GAD-7). Subsequently, the
order of gender, age, residence, family, housing during the results of a regression model focusing on the relationships
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TABLE 3 | Mean values of the IAT and its subscales in the classification by gender.

Country Gender Salience  Excessive use  Neglect work Anticipation Lack of control  Neglect social life IAT

(674 Male 4.97 6.24 5.40 3.09 4.42 2.23 25.69
Female 4.37 6.57 5.07 3.36 4.50 1.48 24.95
Diff* sig. « < 0.05 Yes No No Yes No Yes No

SK Male 5.50 7.39 5.34 3.37 4.88 1.92 28.08
Female 4.24 6.66 4.76 3.32 4.56 1.40 24.84
Diff* sig. « < 0.05 Yes Yes Yes No Yes Yes Yes

Diff* sig. « < 0.05—difference at a significance level of « < 0.05 using Mann-Whitney U-test; CZ, Czech Republic; SK, Slovakia, IAT, Internet Addiction Test.

TABLE 4 | Mean values of the IAT and its subscales in the classification by age.

Country Age Salience  Excessive use  Neglect work Anticipation Lack of control  Neglect social life IAT

Ccz <20 4.78 6.78 5.63 3.46 4.65 1.56 26.83
21-25 4.74 6.82 5.44 3.34 4.88 1.71 26.35
26-30 4.36 5.85 4.78 3.10 3.82 1.78 23.13
>31 3.13 5.04 3.44 3.03 2.86 1.43 18.67
Diff* sig. « < 0.05 Yes Yes Yes Yes Yes Yes Yes

SK <20 5.08 7.24 5.34 3.41 4.95 1.65 27.71
21-25 4.72 6.94 5.01 3.30 4.72 1.57 26.01
26-30 4.79 7.30 5.06 3.87 4.56 1.72 27.21
>31 3.41 5.24 3.28 2.94 3.47 1.54 19.66
Diff* sig. « < 0.05 Yes Yes Yes Yes Yes No Yes

Diff* sig. « < 0.05—difference at a significance level of a < 0.05 using Mann-Whitney U-test; CZ, Czech Republic; SK, Slovakia; IAT, Internet Addiction Test.

TABLE 5 | Mean values of the IAT and its subscales in the classification by residence.

Country Residence Salience  Excessive use  Neglect work Anticipation Lack of control  Neglect social life IAT

(674 Rural 4.55 6.43 5.28 3.33 4.71 1.54 25.38
Urban 4.50 6.52 5.09 3.27 4.37 1.72 25.02
Diff* sig. « < 0.05 No No No No Yes No No

SK Rural 4.49 6.71 4.96 3.37 4.72 1.54 25.59
Urban 4.90 713 4.98 3.31 4.64 1.64 26.41
Diff* sig. « < 0.05 No No No No No No No

Diff* sig. « < 0.05—difference at a significance level of a < 0.05 using Mann-Whitney U-test; CZ, Czech Republic; SK, Slovakia; IAT, Internet Addiction Test.

between Internet addiction and these selected characteristics
are presented.

Results of Frequency Analysis

In terms of overall IAT scores, 984 (69.2%) Czech students and
1,122 (66.9%) Slovak students showed no symptoms of internet
addiction, i.e., normal internet usage. Mild internet addiction was
found in 387 (27.2%) Czech and 452 (27.0%) Slovak students.
Moderate internet addiction was identified in 49 (3.4%) students
from the Czech Republic and in 100 (6.0%) students from
Slovakia. Two (0.1%) Czech and three (0.2%) Slovak students
reported severe internet addiction.

Results of Descriptive and Difference

Analyzes
In Tables 3-11, the IAT subscales were compared between
groups of students with selected sociodemographic, academic,
and psychological characteristics. Socio-demographic and
academic characteristics make it possible to identify groups of
students who should be given increased attention. Psychological
characteristics make it possible to capture the intensity of
mental health problems that may co-occur with increased
internet addiction.

Based on the results from Table 3, it was possible to confirm
gender differences in Salience, Anticipation and Neglect Social
Life in the Czech Republic. In the case of Salience and Neglect
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TABLE 6 | Mean values of the IAT and its subscales in the classification by family.

Country Family Salience  Excessive use  Neglect work  Anticipation Lack of control  Neglect social life IAT

(674 Complete 4.49 6.54 5.21 3.32 4.51 1.64 25.27
Incomplete 4.58 6.35 5.00 3.23 4.41 1.71 24.79
Diff* sig. « < 0.05 No No No No No No No

SK Complete 4.70 6.85 4.96 3.36 4.65 1.58 25.93
Incomplete 4.69 7.24 5.01 3.26 4.80 1.62 26.35
Diff* sig. « < 0.05 No No No No No No No

Diff* sig. « < 0.05—difference at a significance level of a < 0.05 using Mann-Whitney U-test; CZ, Czech Republic; SK, Slovakia; IAT, Internet Addiction Test.

TABLE 7 | Mean values of the IAT and its subscales in the classification by housing during the semester.

Country Housing during the semester Salience Excessive use Neglect work Anticipation Lack of control Neglect social life IAT

(674 Away from home 4.96 7.01 5.49 3.34 4.69 1.75 26.84
Home 4.00 5.87 4.74 3.24 4.23 1.56 23.11
Diff* sig. « < 0.05 Yes Yes Yes No Yes Yes Yes

SK Away from home 5.02 7.35 5.37 3.41 4.99 1.64 27.58
Home 4.28 6.38 4.46 3.25 4.28 1.583 24.01
Diff* sig. « < 0.05 Yes Yes Yes No Yes No Yes

Diff* sig. « < 0.05—difference at a significance level of a < 0.05 using Mann-Whitney U-test; CZ, Czech Republic; SK, Slovakia; IAT, Internet Addiction Test.

TABLE 8 | Mean values of the IAT and its subscales in the classification by form of study.

Country Form of study Salience  Excessive use  Neglect work  Anticipation Lack of control  Neglect social life IAT

Cz Full-time 4.75 6.77 5.46 3.34 4.76 1.68 26.28
Part-time 3.87 5.72 4.30 3.17 3.72 1.62 22.00
Diff* sig. « < 0.05 Yes Yes Yes No Yes No Yes

SK Full-time 4.77 7.01 5.06 3.35 4.77 1.59 26.36
Part-time 3.84 5.93 3.90 3.25 3.59 1.54 21.74
Diff* sig. « < 0.05 Yes Yes Yes No Yes No Yes

Diff* sig. « < 0.05—difference at a significance level of « < 0.05 using Mann-Whitney U-test; CZ, Czech Republic; SK, Slovakia, IAT, Internet Addiction Test.

TABLE 9 | Mean values of the IAT and its subscales in the classification by severity of depressive symptoms.

Country PHQ-9 Salience  Excessive use  Neglect work Anticipation Lack of control  Neglect social life IAT

cz No 3.45 5.25 4.37 2.97 3.72 1.68 20.80
Mild 4.88 6.99 5.47 3.36 4.79 1.67 26.58
Moderate 5.96 7.69 6.02 3.69 5.38 1.99 30.31
Moderately severe 6.33 9.35 6.57 4.01 5.91 214 33.88
Severe 7.31 9.59 7.39 4.31 6.33 2.12 36.92
Diff* sig. « < 0.05 Yes Yes Yes Yes Yes Yes Yes

SK No 3.61 574 4.07 3.00 3.88 1.42 21.48
Mild 5.14 7.42 5.53 3.57 5.09 1.67 28.28
Moderate 6.77 8.76 6.41 4.07 6.04 1.88 33.66
Moderately severe 6.93 9.44 6.57 3.56 6.17 1.81 34.68
Severe 8.1 11.91 7.54 4.22 7.24 2.35 41.07
Diff* sig. « < 0.05 Yes Yes Yes Yes Yes Yes Yes

Diff* sig. a < 0.05—difference at a significance level of « < 0.05 using Mann-Whitney U-test; CZ, Czech Republic; SK, Slovakia; PHQ-9, Patient Health Questionnaire for depressive
symptoms; IAT, Internet Addiction Test.
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TABLE 10 | Mean values of the IAT and its subscales in the classification by stress level.

Country PSS-10 Salience  Excessive use Neglect work Anticipation Lack of control  Neglect social life IAT

cz Low 2.99 4.79 4.01 2.76 3.31 1.68 18.92
Moderate 4.46 6.42 512 3.26 4.45 1.64 24.89
High 6.39 8.59 6.51 4.01 5.87 1.78 32.82
Diff* sig. « < 0.05 Yes Yes Yes Yes Yes No Yes

SK Low 2.75 5.00 3.51 2.76 3.35 1.28 18.40
Moderate 4.73 6.89 4.98 3.39 4.68 1.61 26.09
High 6.90 9.65 6.78 3.68 6.31 1.82 34.93
Diff* sig. « < 0.05 Yes Yes Yes Yes Yes Yes Yes

Diff* sig. « < 0.05—difference at a significance level of « < 0.05 using Mann-Whitney U-test; CZ, Czech Republic; SK, Slovakia; PSS-10, Perceived Stress Scale; IAT, Internet
Addiction Test.

TABLE 11 | Mean values of the IAT and its subscales in the classification by severity of anxiety symptoms.

Country GAD-7 Salience  Excessive use  Neglect work  Anticipation Lack of control  Neglect social life IAT

Ccz No 3.85 5.75 4.75 3.06 4.05 1.57 22.54
Mild 5.09 7.19 5.44 3.45 4.93 1.73 27.35
Moderate 6.19 8.01 6.08 3.93 5.31 1.80 30.91
Severe 6.39 8.90 6.76 4.06 5.73 2.14 33.93
Diff* sig. « < 0.05 Yes Yes Yes Yes Yes Yes Yes

SK No 4.10 6.26 4.57 3.15 4.29 1.51 23.66
Mild 5.44 7.65 5.50 3.63 5.14 1.66 28.83
Moderate 6.55 8.72 6.14 3.83 5.80 1.82 32.87
Severe 6.68 10.34 6.39 3.88 6.34 2.00 35.46
Diff* sig. « < 0.05 Yes Yes Yes Yes Yes Yes Yes

Diff* sig. e < 0.05—difference at a significance level of « < 0.05 using Mann-Whitney U-test; CZ, Czech Republic; SK, Slovakia; GAD-7, Generalized Anxiety Disorder instrument; IAT,

Internet Addiction Test.

Social Life, higher mean values were measured for males, while
in the case of Anticipation, a higher value was found for
females. There was no difference in the total IAT scores between
Czech male and female students. In contrast, significant gender
differences between Slovak students were evident in all cases
except Anticipation. In these significant cases, higher mean
values were measured for males.

Table 4 shows the results of testing the differences in the
IAT and its subscales between students in the age classification.
Significant differences were evident among both Czech and
Slovak students. The only case in which no significant difference
was found was Neglect Social Life in the Slovak sample. With
a focus on mean values, the most pronounced difference was
observed in the oldest age group (31+), where the lowest values
were found.

The results from Table 5 indicated that whether students lived
in rural or urban areas was unlikely to have a decisive effect in the
development of Internet addiction. This was apparent from the
fact that the only significant difference between urban and rural
students was found in Lack of Control. In this analyzed case, a
higher mean value was measured for Czech rural students.

Similar to residence, the family in which college students grew
up did not appear to be significant in the development of internet

addiction. This was supported by the results in Table 6, where no
significant difference was found.

In addition to the mean values, Table 7 shows the results
of testing the differences in the IAT and its subscales between
students who lived at home during the semester and students
who lived away from home during the semester (e.g., dormitory,
private accommodation, etc.). In the Czech sample, significant
differences were identified in all cases except Anticipation. In
the Slovak sample, significant differences were not found in
two cases, namely Anticipation and Neglect Social Life. In all
significant cases, higher mean values of internet addiction and its
subscales were measured for students who lived away from home
during the semester.

Significant differences were also revealed in the study form,
which are presented along with the mean values in Table 8.
For both Czech and Slovak students, significant differences
were consistently observed in the total IAT score as well as
in all its subscales except Anticipation and Neglect Social Life.
Accordingly, Czech and Slovak full-time students reported higher
mean values than part-time students.

Table 9 presents the mean values and the results of testing for
differences between students with different severity of depressive
symptoms. In all cases, significant differences were confirmed,
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with a higher severity of depression being associated with a higher
level of internet addiction. This was indicated by the mean values,
which increased with higher severity of depressive symptoms
in most cases. In other words, Czech and Slovak students with
more severe depressive symptoms also showed higher scores for
internet addiction and its subscales.

From Table 10, it was possible to conclude that the higher
mean values of the total IAT scores, as well as the scores in
the vast majority of the IAT subscales, were concentrated in the
higher levels of stress. Thus, Czech and Slovak students with
higher stress also reported higher internet addiction. Significant
differences were found in most of the analyzed cases, with the
exception of only one case, namely Neglect Social Life in the
Czech sample.

The results in Table 11 point to the fact that higher mean
scores for internet addiction were observed in Czech and Slovak
students with more severe anxiety symptoms. In all cases,
significant differences in internet addiction were found between
groups of students with different severity of anxiety symptoms.

Results of Multiple Negative Binomial

Regression Analysis

The multiple negative binomial regression was used to assess
the relationships between selected socio-demographic, academic,
and psychological characteristics of Czech and Slovak college
students and internet addiction. In this analysis, several variables
(compared to previous outputs) appeared as cardinal variables.
These variables were age (CZ = mean: 24.8 & 6.2, min: 19, max:
52; SK = mean: 23.5 + 4.5, min: 18, max: 54), PHQ-9 (CZ =
mean: 6.3 £ 5.5, min: 0, max: 27; SK = mean: 5.8 & 5.3, min: 0
max: 27), PSS-10 (CZ = mean: 19.8 &+ 5.6, min: 4, max: 38; SK =
mean: 19.3 & 5.3, min: 2, max: 39), and GAD-7 (CZ = mean: 4.7
+ 4.6, min: 0, max: 21; SK = mean: 4.2 & 4.3, min: 0, max: 21).

Table 12 presents the results of the analysis focusing on the
possible relationships between the analyzed variables, and this
table is divided into two parts by country—Slovakia (SK) and
the Czech Republic (CZ). The table provides information on the
B coeflicient (positive coefficients present positive relationships
and vice versa), p-value (relationships significant at @ < 0.05 are
highlighted), standard error, and odds ratio (values >1 present
positive relationships). As can be seen, a significant number of
the analyzed relationships proved to be significant.

Focusing on Slovakia, significant relationships were most
frequently found for gender, housing during the semester, PHQ-
9 and PSS-10. In the Czech Republic, the results were similar to
those in Slovakia, but more significant relationships were found
also for age. In both countries, the results showed that male
students were more likely to be seriously addicted to the internet
compared to female students. Age was particularly significant
in the Czech Republic, and the results revealed that younger
students were more prone to internet addiction than older ones.
Whether a student lived in an urban or rural area was relevant to
internet addiction in only one case in both countries. In Slovakia,
a slightly higher likelihood of Excessive Use [odds ratio (OR):
1.05] was identified for students living in urban areas. In the
Czech Republic, there was a slightly higher likelihood of Lack

of Control (OR: 0.93) for students living in rural areas. The
family structure (complete/incomplete) in which the students
grew up was not so important for internet addiction, as the only
significant relationship was found in the Czech Republic. In this
case, a slightly higher likelihood of Neglect Work (OR: 0.94)
was identified for students from complete families. In terms of
housing during the semester, the results indicated that Czech
and Slovak students who lived away from home (dormitory,
private accommodation, etc.) were more likely to suffer from
internet addiction, including several conditions represented by
the IAT subscales. The form of study proved to be significant
in only one case in Slovakia. More specifically, Slovak full-time
students were more likely to report Lack of Control (OR: 0.86)
than part-time students. In both countries, depressive symptoms
and stress could be considered significant predictors of internet
addiction overall, but also in most subscales. Anxiety symptoms
were significant in two cases in the Slovak sample. There was a
slightly higher likelihood of lower anxiety symptoms and a higher
rate of Neglect Work (OR: 0.93) and a slightly higher likelihood
of lower anxiety symptoms and a higher rate of Lack of Control
(OR: 0.95). One significant relationship was found in the Czech
sample. It was possible to observe a slightly higher likelihood of
lower anxiety symptoms and a higher rate of Lack of Control
(OR: 0.95).

DISCUSSION

College students are definitely a vulnerable group in terms of
psychological distress. They face many challenges during their
studies, and therefore the college environment should be adapted
to maintain and improve their mental health. Moreover, today’s
students face another threatening factor, ie., the COVID-19
pandemic, which has brought with it many concerns and changes
in the educational process (66, 67). Evidence shows that COVID-
19-related fear (to die, to get sick) was relatively more common
among young people (68). They were also worried the influence
of COVID-19 on daily life, academic delays due to COVID-
19, decreased social support during COVID-19 (69, 70). Thus,
given that the pandemic poses a risk to the mental health of
college students, it should be given adequate attention in research
and practice.

Prevalence of Internet Addiction

From an overall perspective, during the first wave of the COVID-
19 pandemic in the Czech Republic and Slovakia, mild and
more severe symptoms of Internet addiction were identified in
one third of college students. Moderate and severe symptoms
(the cut-off point for IAT was > 50) occurred in 6.02% of
Slovak students and 3.5% of Czech students. In an international
comparison, Thai students reported a similar prevalence, i.e.,
5.8% (71), while substantially higher prevalence rates were
observed in other studies. More specifically, 12.4% of internet-
addicted students were found in Spain (72), 16.8% in the
United States (73), 20% in Brazil (13), 28.4% in China (74), and
32.6% in Bangladesh (75). On this basis, it can be concluded
that Czech and Slovak college students did not report such
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TABLE 12 | Relationships of the IAT and its subscales with selected socio-demographic, academic, and psychological characteristics.

Negative binomial regression

Salience
B p-value (SE) OR

Excessive use
B p-value (SE) OR

Neglect work
B p-value (SE) OR

Anticipation
B p-value (SE) OR

Lack of control
B p-value (SE) OR

Neglect social life
B p-value (SE) OR

IAT total
B p-value (SE) OR

SK

o

Gender: Male (ref.: Female)

Age

Residence: Urban (ref.: Rural)
Family: Incomplete (ref.: Complete)

Housing during the semester: Home (ref.:

Away from home)

Form of study: Part-time (ref.: Full-time)
PHQ-9

PSS-10

GAD-7

Pseudo R? - Nagelkerke

cz

o

Gender: Male (ref.: Female)

Age

Residence: Urban (ref.: Rural)
Family: Incomplete (ref.: Complete)

Housing during the semester: Home (ref.:

Away from home)

Form of study: Part-time (ref.: Full-time)
PHQ-9

PSS-10

GAD-7

Pseudo R? - Nagelkerke

0.608' (0.161) 1.84
0.301% (0.041) 1.35
—0.003 (0.006) 1
0.064 (0.04) 1.07
—0.07 (0.051) 0.93

—0.112*** (0.041) 0.89

—0.101 (0.095) 0.9

0.2071 (0.027) 1.23

0.2931 (0.051) 1.34

—0.04 (0.035) 0.96
0.15

1.1291 (0.146) 3.09
0.2261 (0.049) 1.25

—0.015" (0.005) 0.98 —0.007** (0.003) 0.99

~0.017 (0.044) 0.98
~0.007 (0.046) 0.99
—0.1521 (0.045) 0.86

0.042 (0.062) 1.04

0.1711 (0.029) 1.19

0.2091 (0.05) 1.23

—0.005 (0.037) 0.99
0.139

1.4331 (0.103) 4.19
0.13t (0.026) 1.14
—0.006 (0.004) 0.99
0.052** (0.026) 1.05
0.017 (0.032) 1.02
—0.105" (0.026) 0.9

—0.04 (0.061) 0.96

0.1541 (0.017) 1.17

0.1661 (0.033) 1.18

—0.014 (0.022) 0.99
0.181

1.5811 (0.097) 4.86
0.012 (0.033) 1.01

0.018 (0.029) 1.02
—0.059* (0.031) 0.94
—0.1231 (0.03) 0.88

—0.016 (0.041) 0.98

0.16" (0.019) 1.17

0.1231 (0.033) 1.13

—0.085 (0.024) 0.97
0.175

1.269" (0.109) 3.56
0.148t (0.027) 1.16

—0.011*** (0.004) 0.99

<0.001 (0.026) 1
~0.012 (0.033) 0.99
—0.1271 (0.027) 0.88

~0.073 (0.064) 0.93
0.169' (0.017) 1.18
0.193 (0.033) 1.21

—0.073*** (0.023) 0.93

0.183

1.7271 (0.094) 5.62
0.116t (0.03) 1.12
—0.02t (0.003) 0.98
~0.028 (0.028) 0.97
—0.061** (0.029) 0.94
—0.051* (0.028) 0.95

—0.012 (0.039) 0.99

0.1251 (0.018) 1.13

0.121% (0.031) 1.13

—0.039* (0.023) 0.96
0.183

0.9471 (0.107) 2.58
0.028 (0.028) 1.03
0.002 (0.004) 1
~0.018 (0.027) 0.98
—0.036 (0.035) 0.96
~0.032 (0.028) 0.97

—0.013 (0.064) 0.99
0.0841 (0.018) 1.09
0.043 (0.035) 1.04
0.001 (0.024) 1
0.036

1.059" (0.103) 2.88
—0.033 (0.036) 0.97
—0.007** (0.003) 0.99
~0.016 (0.031) 0.98
—0.045 (0.033) 0.96
<0.001 (0.032) 1

0.032 (0.044) 1.03
0.0691 (0.021) 1.07
0.083** (0.035) 1.09

0.011 (0.026) 1.01

0.056

1.1311 (0.116) 3.1
0.101% (0.029) 1.11
—0.005 (0.004) 0.99
—0.021 (0.028) 0.98

0.013(0.036) 1.01

—0.1t (0.029) 0.9

—0.155** (0.07) 0.86
0.1611 (0.018) 1.17
0.1691 (0.036) 1.18

—0.049** (0.024) 0.95

0.139

1.617 (0.106) 5
0.039 (0.085) 1.04
—0.022t (0.003) 0.98
—0.071** (0.031) 0.93
—0.048 (0.033) 0.95
0.005 (0.032) 1.01

—0.032 (0.044) 0.97
0.1351 (0.02) 1.14
0.1491 (0.035) 1.16
—0.053** (0.026) 0.95
0.165

—0.042 (0.168) 0.96
0.3381 (0.043) 1.4
<0.001 (0.008) 1
0.032 (0.043) 1.03
0.002 (0.053) 1
—0.053 (0.043) 0.95

—0.002 (0.099) 1

0.1091 (0.028) 1.11

0.116** (0.053) 1.12

—0.031 (0.037) 0.97
0.062

0.259* (0.153) 1.3
0.451t (0.049) 1.57
—0.005 (0.005) 1
0.089* (0.048) 1.09
0.03 (0.049) 1.03

—0.125*** (0.048) 0.88

0.119 * (0.065) 1.13

0.1221 (0.031) 1.13

—0.034 (0.051) 0.97

0.017 (0.039) 1.02
0.092

2.728' (0.096) 15.3
0.157% (0.025) 1.17
—0.005 (0.003) 1
0.021 (0.024) 1.02
—0.022 (0.031) 0.98
—0.096' (0.025) 0.91

—0.078 (0.056) 0.93
0.1641 (0.016) 1.18
0.1851 (0.031) 1.2

~0.036* (0.021) 0.97

0.194

3.06" (0.087) 21.32
0.093*** (0.03) 1.1
—0.013t (0.003) 0.99
~0.012 (0.027) 0.99
—0.043 (0.028) 0.96
—0.087*** (0.027) 0.92

0.01(0.038) 1.01
0.14" (0.018) 1.15
0.1361 (0.03) 1.15
—0.021 (0.023) 0.98
0.192

Significance: *p-value < 0.1, *p-value < 0.05, ***p-value < 0.01, Tp-value < 0.001. Significant results are highlighted in bold.

OR, odds ratio; CZ, Czech Republic; SK, Slovakia, PHQ-9, Patient Health Questionnaire for depressive symptoms; PSS-10, Perceived Stress Scale; GAD-7, Generalized Anxiety Disorder instrument; IAT, Internet Addiction Test.
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a high prevalence as in other countries, despite the COVID-
19 pandemic. A possible explanation is the cultural differences
emphasized in the study conducted by Lozano-Blasco et al. (76).
However, the problem is mainly the fact that internet addiction
is currently not given sufficient attention in the Czech Republic
and Slovakia, which may result in serious consequences in the
near future.

Differences and Predictors of Internet
Addiction

When assessing internet addiction overall as well as in its
subscales, there were differences between students in almost all
cases in Slovakia, while in the Czech Republic the occurrence
of differences was not as frequent. In more detail, there were
several significant differences between males and females. In
the case of age, older students reported lower rates of internet
addiction. At the same time, students who lived away from
home during the semester were found to have significantly
higher rates of internet addiction compared to students who
lived at home. In terms of the form of study, it can be
noted that higher scores for internet addiction and most of its
subscales were observed in full-time students. The results for
place of residence (urban and rural) and family structure did
not show significant differences. The results showed that there
were significant differences in internet addiction between the
categories of depressive symptoms, anxiety symptoms, and stress
symptoms. This finding can be interpreted in such a way that
higher mean IAT scores occurred in students with higher levels
of psychological distress. The results of the multiple negative
binomial regression analysis showed that the main predictors of
internet addiction in Czech and Slovak students include gender,
age, housing during the semester, depressive symptoms, and
stress. The main findings are discussed below.

Gender

In both countries, male students were more likely to suffer
from internet addiction than female students. Other studies also
revealed a higher risk of problematic internet use or internet
addiction in male students compared to female students (18, 38,
40-43). The predominance of males in this type of problematic
behavior is evident (77). Online behavior is considered more
“normal” for males than females. In this context, social norms,
socio-cultural attitudes, but also a lower digital participation of
females may play an important role in terms of protective factors
(78). However, there is also evidence of female susceptibility
to internet addiction (79). A possible explanation for this is
the pandemic itself, which may have erased male dominance
in terms of internet addiction (6). Nevertheless, such a result
occurs less frequently in studies. According to Lin et al. (36), the
main online activity among college students with moderate and
severe internet addiction was online gaming for males and online
streaming for females. Having roommates who engage in similar
internet entertainment was a risk factor for internet addiction
only for males, while the absence of a romantic relationship was
a risk factor for internet addiction only for females. Internet
infatuation before college and difficulty adjusting to college life
were common risk factors for both genders in the groups of

students with mild and moderate internet addiction. In any
case, gender is a significant factor in the issue of internet
addiction (32).

Age

In terms of other demographic characteristics, Khazaie et al.
(37) revealed that age is also one of the significant predictors
of internet addiction. In this study, younger age appeared to be
a risk factor especially in the Czech Republic. Similar findings
were revealed by Fernandez-Villa et al. (12). This is consistent
with the findings of Arzani-Birgani et al. (38), who concluded
that age is inversely related to internet addiction. Regarding
the new younger generations, their greater susceptibility can be
explained by an increase of individualism, lower sociability and
enculturation (76).

Residence

With a focus on place of residence, Slovak urban students
showed a slightly higher likelihood of Excessive Use, while
Czech rural students showed a slightly higher likelihood of Lack
of Control. The identified discrepancy between the analyzed
countries requires further investigation. The results can be
compared to those of Zewde et al. (40) who found in their study
that students from urban areas are more likely to be addicted
to the internet. It is generally known that urban areas are more
internet accessible and urban individuals make greater use of the
internet, which may explain the higher rates of addictive behavior
in urban areas (80-82).

Housing During the Semester

This study also showed consistent results for housing during the
semester. More specifically, Czech and Slovak students who lived
away from home (dormitory, private accommodation, etc.) were
more likely to be addicted to the internet compared to students
who lived at home. The results of Ramén-Arbués et al. (39)
also showed that the likelihood of problematic internet use was
significantly related to the habitation status of college students.
However, the results of this study are not consistent with those of
Kivrak and Kivrak (83), who found that dormitory students suffer
from internet addiction less than those staying at home. Thus,
dormitory housing did not prove to be a protective factor in this
study, although dormitory students seem to have more difficult
access to the internet.

Family

In this study, family structure (complete/incomplete) was not
found to be significant in the majority of cases; only one
significant relationship with Neglect Work was found in the
Czech Republic. This is inconsistent with other studies that
emphasize the role of the family environment in the issue of
Internet addiction (84, 85). Regarding the form of study, Slovak
full-time students were more likely to report Lack of Control
compared to part-time students. A similar result was found
in a neighboring country, Poland. Thus, increased problematic
internet use was observed in full-time students (43). However,
this study did not show any other significant relationship between
the form of study and internet addiction or its subscale. Thus,
family and study form did not play as important a role as in
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other studies. Possible explanations are cultural differences and
different study conditions across countries.

Depressive Symptoms, Anxiety Symptoms, Stress

In addition to the socio-demographic profile, significant
relationships were also clearly evident for the psychological
profile of the students. In this context, Czech and Slovak
students with depressive symptoms were more prone to internet
addiction. In comparison with national studies, it was also
revealed in Slovakia by Sebena et al. (44) that depressive
symptoms predict problematic internet use. In international
comparison, similar results were confirmed by Yoo et al. (86)
and Chi et al. (84). Truzoli et al. (18) also revealed similar
results and confirmed that students with severe depression are
at higher risk of problematic internet use during the COVID-
19 pandemic, while social support, self-efficacy, and self-esteem
appeared to be protective factors in their study. It was possible to
agree with Werner et al. (6), who found that depressive symptoms
were associated with internet addiction in college students,
and this phenomenon was observed in both the pre-pandemic
and pandemic periods. However, a bidirectional association can
also be considered. The fact is that baseline depression has a
significant net-predictive effect on follow-up internet addiction,
and baseline internet addiction has a significant net-predictive
effect on follow-up depression (87). The issue is thus more
complex than it seems.

In terms of stress, the results of this study are consistent with
those of Yang et al. (31), who found that stress is associated
with internet addiction in college medical students. Gong et al.
(33) also confirmed a significant predictive effect of perceived
stress on internet addiction among college students. Thus, it can
be concluded that perceived stress increases the risk of internet
addiction among young people (86).

Opverall, the findings of this study are consistent with those
of Mota et al. (16), who stated that common mental disorders
are the variables that best explain problematic internet use, and
emphasized that high levels of digital socialization should be
considered in mental health care interventions targeting college
students in the context of COVID-19. In other words, mental
distress is a significant risk factor for internet addiction (88), and
the presented study contributes to this knowledge. For students
with depression and stress, internet use is believed to be a coping
strategy for negative emotions (89-91) or stressful situations
(89, 92).

Finally, this study revealed that lower anxiety occurred in
students with a higher rate of internet addiction in subscales
such as Neglect Work and Lack of Control. These findings can
be explained by the fact that higher score on internet addiction
may be a protective factor against anxiety in students, which
was revealed in a study by Ismail et al. (93). On the other
hand, there are inconsistent findings (94, 95). Cai et al. (30)
found that students with more severe anxiety symptoms were
independently and significantly associated with more severe
problematic internet use. In other words, students with a higher
level of anxiety tend to have a greater likelihood of internet
addiction (32). Thus, it was possible to observe inconsistencies in
the results with other studies (6), suggesting that the relationship

between anxiety and internet use is a complex issue, as in the case
of depression.

Based on all the above-mentioned findings, it was possible
to agree that the co-existence of internet addiction and
depressive symptoms, anxiety symptoms, and stress in college
students indicates that internet addiction is associated with other
psychological problems (38). From the opposite point of view,
students who were psychologically well were less likely to be
addicted (35, 42).

Implications for Mental Health Policies

Internet addiction and psychological distress in college students
are two problems that require increased attention at all times,
especially in a difficult period such as a pandemic. The findings
of this study may emphasize the importance of the issue and
encourage the development of early preventive and protective
interventions against problematic internet use to promote the
health of college students in the Czech Republic and Slovakia
as two countries that are largely neglected in terms of proactive
steps. In addition to promoting healthy use of the internet as
such, policy makers should take actions to alleviate psychological
distress among college students, which could be beneficial in
reducing internet addiction. It is recommended to provide
college students with the necessary psychological care, especially
for symptoms of depression and stress. In these cases, excessive
use of the internet is not recommended to improve mood, as
it can contribute to deteriorating mental health (17). On the
contrary, it is highly recommended to promote the benefits of
physical activity (32, 96). This study also suggests that strategies
and programs should particularly target male students and
students who lived away from home during the semester. All
relevant actors, including college teachers, experts, parents and
policy makers, should be involved in addressing this problem,
which requires a comprehensive approach. This is emphasized
particularly in countries such as the Czech Republic and Slovakia,
where it is evident that insufficient attention is being paid
to this problem, which may have more serious consequences
in the future. In these countries, access to help for students
should be improved, both in the college environment and in the
specialized counseling centers. In this context, it is recommended
to identify in time the students who need this help, as well as to
provide relevant assistance to students seeking help. However, all
these steps inevitably require social, legislative and professional
support, which is currently underestimated and insufficient in
both countries (97). The authors call for greater research interest
in this issue and for the implementation of evidence-based
measures into practice in the Czech and Slovak conditions.

Strengths and Limitations

This study has many strengths, which include in particular
the sample size, but also the uniqueness of the findings for
mental health policies in the Czech Republic and Slovakia, where
the issue is under-researched and poorly evidence-based. The
findings of this study fill a substantial research gap in this region
and can therefore be considered novel. The study offers a detailed
statistical insight into the issue and provides a valuable basis for
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further research, as well as effective mechanisms and successful
strategies and programs.

The study did not avoid certain limitations. In this respect,
the situation in the Czech Republic and Slovakia during
the pandemic did not allow for a fully balanced sample.
For this reason, the ratio of male to female students was
slightly skewed in favor of female students (especially in
the Czech Republic). As males are generally more addicted
to the internet compared to females, there may have been
some bias. Differences in the duration and mode of online
(distance) learning in the Czech Republic and Slovakia may
have had some, but minimal, effects on the sample. During
the pandemic, distance learning was implemented to a greater
extent in Slovakia than in the Czech Republic. In terms
of country development, it can be assumed that the initial
implementation of distance learning in Slovakia was of lower
quality than in the Czech Republic. However, the authors do
not expect this bias to be so significant as to substantially affect
the results.

The research was conducted during the pandemic
characterized by many specifics (online learning, isolation,
social distance, etc.); therefore, future research should focus on
the post-pandemic state.

CONCLUSION

Internet addiction among young adults is a phenomenon of
recent years that has been more highlighted by the COVID-
19 pandemic. Physical distance has required college students
to use the internet for virtually all daily activities during the
pandemic. For this reason, it is important to identify and
monitor vulnerable groups in order to prevent the situation
from worsening in the future. However, this cannot be done
without knowledge of the risk factors that commonly characterize
students and which should be the focus of proactive actions.
All of this was the motivation for conducting the presented
study, which aimed to assess the relationships between internet
addiction and selected socio-demographic, study-related, and
psychological characteristics of college students in the Czech
Republic and Slovakia. In addition, the rationale for the research
was based on the previous lack of attention in these two countries.
This study mapped the situation and pointed to a problem
that could have serious consequences in the future. The main
findings showed that male students and students who lived
away from home during the semester were more likely to be
addicted to the internet both overall and in terms of most of the
individual subscales of internet addiction. Depressive symptoms
and stress could also be considered significant predictors in both
countries. Thus, these groups of students can be identified as
vulnerable and should be targeted by protective and preventive
actions. The existing relationships between internet addiction
and positive screening for psychological distress and other
demographic and academic characteristics of students are an alert
for professionals to address and further investigate this serious
issue. Knowledge of these relationships provides an opportunity

to implement effective protective and preventive measures, such
as psychoeducation, and to offer appropriate treatment.
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Purpose: Isolation policies are long-term and strictly enforced in China during the
COVID-19 outbreak. Social media might be widely used for communication, work,
understanding the development of the epidemic, etc. However, these behaviors might
lead to problematic social media use. The present study investigated the effect of
stressors of COVID-19 on problematic social media use, as well as the internal
mechanisms involved.

Methods: One thousand three hundred seventy-three Chinese college students (Mage
= 19.53, SDage = 1.09) were recruited randomly from four grades who completed
Coronavirus Stress Scale, Fear of Missing Out Scale, Problematic Mobile Social Media
Usage Assessment Questionnaire, and Regulatory Emotional Self-Efficacy Scale.

Results: Stressors of COVID-19 were positively related to problematic social media use.
The link between stressors of COVID-19 and problematic social media use was mediated
by fear of missing out. Additionally, the association between fear of missing out and
problematic social media use, as well as the association between stressors of COVID-19
and problematic social media use were moderated by regulatory emaotional self-efficacy.

Conclusion: The current findings reveal the mechanism that may be used to reduce the
likelihood of problematic social media use in the context of the COVID-19 outbreak. To
prevent and intervene in problematic social media use during the COVID-19 pandemic,
this study stressed the importance of decreasing the fear of missing out and enhancing
regulatory emotional self-efficacy.

Keywords: stressors of COVID-19, Chinese college students, problematic social media use, fear of missing out,
regulatory emotional self-efficacy

HIGHLIGHTS

- Stressors of COVID-19 were positively related to smartphone problematic social media use.

- The effect of stressors of COVID-19 on smartphone problematic social media use was mediated
by fear of missing out.

- The effect of fear of missing out on smartphone problematic social media use was moderated
by regulation emotional self-efficacy. The effect of stressors of COVID-19 and smartphone
problematic social media use was moderated by regulation emotional self-efficacy.
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COVID-19 and Social Media Use

INTRODUCTION

COVID-19 has caused significant negative consequences for
the global economy, culture, life and public health (1, 2). Due
to the COVID-19 pandemic, authorities implemented rigorous
measures such as isolation to diminish infection rates (3, 4).
Isolation policies that are long-term and strictly enforced may
lead to significant changes in how adolescents engage socially
(5, 6). Due to social distancing, smartphone social media use has
increased for gathering epidemic information, studying, working,
alleviating boredom, and social networking online (7, 8). Social
media is an essential tool in daily life during the COVID-19
epidemic (9, 10).

However, excessive social media use can be harmful. There is
a sense of withdrawal when the user temporarily leaves the online
world (11, 12). Then, improper social media usage may increase
the likelihood of addiction during the epidemic (13, 14). Since the
classification of problematic Internet use is conceptually unclear,
there is a lack of consensus among academics on the definition of
problematic social media use (15, 16). In comparison, addiction-
like symptoms and everyday life disruptions have been attributed
to the use of social media which is characterized by “addiction-
like” behavior and exacerbates disputes with family and friends
(17, 18). Most scholars recognize that problematic social media
use refers to individuals spending a significant amount of time on
social media, resulting in impairment of the individual’s social,
physical and mental health (11, 19, 20). Increasing numbers of
studies from various countries describe its potential negative
consequences that cannot be ignored. For instance, researchers
revealed that problematic use of social media was positively
correlated with depression and insomnia (21). Furthermore,
Al-Menayes (22) found that social media addiction harmed
academic performance. Moreover, the research revealed that
Facebook addiction predicted suicide ideation and behavior (23).
Kaye (24) found that physical health was linked to excessive
social media usage. As a result, although prior researchers
have discovered the detrimental consequences of problematic
social media use, little research was undertaken among Chinese
college students during the epidemic, which is one of the study’s
focal focuses.

Stressors of COVID-19 and Problematic

Social Media Use

Stress is caused by an inability to meet the multiple demands
of one’s environment, which may overwhelm an individual’s
capacity to adapt (25). Although keep social distancing played
a very important role during the epidemic, it also negatively
affected the individual’s social activities. Due to the lack of
effective medication for COVID-19, anxiety, and depression
symptoms accompany a loss of control over an individual’s
daily activities (4, 26). Individuals suffered severe stress during
COVID-19 (27, 28). Lazarus and Folkman distinguished two
kinds of strategies in people’s coping with stress: problem-
focused coping and emotion-focused coping (29). One included
an attempt to resolve the stress(itself)-causing the problem,
while the other described people’s attempts to manage the
emotions that are prompted by stress. During the epidemic,

people might obtain COVID-19 related information via social
media with problem-focused coping strategies which could
keep abreast of COVID-19 (8, 9). In addition, people might
join online communities for social support to cope with their
negative feelings caused by the pandemic (7, 30). Nevertheless,
it’s important to take into account the potentially harmful effects
of problematic social media use through some online activities
(17, 31). Previous researches showed the problematic use of SNS
was favored by unmet need to belong and anxious attachment
style (32, 33). Recent studies were conducted before the COVID-
19 pandemic which had found daily stress had a significant effect
on addictive social media (12, 34, 35). Therefore, we proposed
that Chinese college students who experienced higher stressors
of COVID-19 might be at higher risk of problematic social
media use.

The Mediation Effect of Fear of Missing Out
According to stress-coping strategies (29), college students are
subjected to stressors of COVID-19, which may lead to an
increase in problematic social media use. Simultaneously, other
psychological variables may also have a significant influence on
the relationship between stress and problematic social media
use. Then, while examining the impacts of stressors of COVID-
19, it is critical to examine the mediators that influence the
emergence of problematic social media use. Fear of missing
out is characterized as a constant fear that others may be
enjoying gratifying experiences that one is not a part of, and
the urge to keep up with what others are doing (36). The
fear of missing out has grown ubiquitous in popular society
(37, 38). Eighty-one percent of participants in recent research
of 936 people from various socio-demographic backgrounds
reported experiencing fear of missing out at least periodically
(39). Previous studies have found that the association between
negative factors and social media engagement was mediated
by fear of missing out (36). Meanwhile, fear of missing out
was an important risk factor for social media engagement (37,
40). Earlier researches addressed fear of missing out as a trait
variable, but more academic work has examined the degree
to which environmental signals, such as checking social media
postings, might cause state- fear of missing out (41). When
individuals utilize digital tools to keep track of tantalizing things
on social media about desirable online activities, they may get
state-fear of missing out (42, 43). In this study, the variable
we investigate is the state- fear of missing out. In contrast to
previous studies, our study focuses on determining how fear of
missing out has evolved during the COVID-19 epidemic when
individuals reduced their outside activities in favor of online
activities. People keep social distance to prevent the spread of
COVID-19, which is an effective measure. However, the unique
features of COVID-19 make it an exceptional situation, with
concomitant anxiety and depressive symptoms accompanied by a
loss of social support (i.e., control over daily life and offline social
interaction) (28, 44). With chronic psychological deficits, people
are continually looking for updates through social media (9, 45).
According to the social compensation theory (46), individuals
seeking online support are motivated by a lack of offline social
support. Previous researchers found that online social media
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could remind individuals that they might have missed otherwise
(16, 43). During the epidemic, people mainly use smartphone
social media to obtain information about the epidemic and
conduct social activities to reduce negative emotions (27). With
constant access to online social media, individuals increasingly
expect and await feedback. Then, individuals are afraid of missing
out on this instant information related to COVID-19 from
authority and feedback from their friends (16, 42), which may
lead to a higher level of fear of missing out during COVID-
19. Fear of missing out includes unmet social needs and has
symptoms of depression and anxiety (41, 42, 45). In conformity
with the compensatory Internet use theory (47), when individuals
experience negative events or emotions, they turn to the Internet
to relieve these confusions, leading to Internet overuse. During
the pandemic of COVID-19, pandemic-related social distancing
and limiting public gatherings led to fewer socialization options.
When people were under stressors, they often unconsciously
unlocked their phones and used online social media (40, 48),
which might increase problematic social media use (18, 35). As
a result, stressors of COVID-19 are associated with an increased
risk of problematic social media use in those who use social
media to alleviate their fear of missing out on meeting their social
support requirements. We hypothesized in this research that the
association between stressors of COVID-19 and Chinese college
students’ problematic social media use was mediated by fear of
missing out.

The Moderating Role of Regulatory

Emotional Self-Efficacy

A stressor will not have a detrimental effect on those with
adequate coping resources, according to stress-coping strategies
(16, 29, 49). To put it another way, a person’s behavior is
not just determined by the amount of stress they experience
but also by how effectively they are able to manage that
stress (50). Researchers found that the ability of stress-coping
moderated the relationship between stressful life events and
a wide range of developmental outcomes, including substance
use, externalizing problems, and internalizing problems (51-53).
During the epidemic, not all individuals who experience stressors
of COVID-19 increase their fear of missing out and suffer from
problematic social media use. The heterogeneity of outcomes
may reflect individual characteristics (54) that moderate (i.e.,
protect) the effect of stressors of COVID-19 on problematic
social media use. One such protective factor may be regulatory
emotional self-efficacy.

Regulatory emotional self-efficacy refers to a person’s
perceived degree of confidence in their capacity to manage
emotions (55, 56). In accord with the self-efficacy theory (57),
individuals only have the motivation to carry out the activity if
they believe that the prospective result can be achieved. Previous
studies have confirmed that regulatory emotional self-efficacy
played a vital role in individuals’ actual engagement in adaptive
behavior (58, 59). Several previous findings have demonstrated
that regulatory emotional self-efficacy was negatively related to
addictive behavior, which plays a protective role (56-61).

The association between environmental risk factors and
problem behaviors would be reduced by individual attributes
such as regulatory emotional self-efficacy, in line with the “risk
buffering hypothesis” (62-64). The hypothesis proposed that
protective factors may mitigate the negative consequences of risk
factors. Regulatory emotional self-efficacy may serve as a buffer
in this study. As individuals feel more stress, psychological needs
in their lives are not met, but individuals with higher levels of
emotion management abilities leave individuals with lower needs
for desired compensation which lead to less problematic social
media use behaviors (65). Furthermore, as the fear of missing out
rises, individuals in their lives are at a lower risk of tending to
use mobile social media due to higher emotional management
abilities (66). Then, potentially harmful results (problematic
social media use) might be reduced by the combination of
protective (regulatory emotional self-efficacy) and risk (stressors
of COVID-19, fear of missing out) variables that interact. The
“risk buffering hypothesis” is confirmed by empirical researches.
For instance, Guo et al. (67) found that regulatory emotional
self-efficacy played a moderated role in the association between
parental psychological control and adolescent non-suicidal self-
injury. Besides, the previous research also revealed that the
link between emotional reactivity and suicide ideation was
buffered by regulatory emotional self-efficacy (59). Meanwhile,
Pan et al. (68) found that individuals with high levels of
regulatory emotional self-efficacy have a lower risk of Internet
addiction. Taken together, we predicted that regulatory emotional
self-efficacy moderated the effect of stressors of COVID-19 on
problematic social media use, as well as the effect of fear of
missing out on problematic social media use.

The Present Study

To summarize, we developed a moderated mediation model
to address three questions: (a) whether stressors of COVID-19
would be linked with problematic social media use, (b)whether
the effect of stressors of COVID-19 on problematic social media
use would be mediated by fear of missing out, (c)whether
regulatory emotional self-efficacy would moderate the effect of

Fear

of missing out

Stressors Problematic

of COVID-19

social media use

Regulatory emotional

self-efficacy

FIGURE 1 | Conceptual model.
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fear of missing out on problematic social media use as well as the
effect of stressors of COVID-19 on problematic social media use.
The moderated mediation model was outlined in Figure 1. We
put forward three hypotheses:

Hypothesis 1: Stressors of COVID-19 are positively correlated
with problematic social media use.

Hypothesis 2: The effect of stressors of COVID-19 on
problematic social media use would be mediated by fear of
missing out.

Hypothesis 3: The effect of fear of missing out on problematic
social media use would be buffered by regulatory emotional self-
efficacy. The effect of stressors of COVID-19 on problematic
social media use would be buffered by regulatory emotional self-
efficacy.

METHOD

Participants

One thousand four hundred two Chinese college students were
recruited in China. The criteria for unqualified participants
were <100s to complete questionnaires with a total of 47
questions and regularity of answers, such as the same score in
each item or a regular pattern of scores (1, 2, 3, 4, 5, 1, 2,
3,4, 5,1, 2,3, 4,5, etc.). After excluding unqualified samples
(e.g., completed questionnaire <100s and answered regularly),
we finally collected 1,373 (Myge = 19.53, SDyge = 1.09) valid
questionnaires with an effective response rate of 97.93% from
1,402 primary questionnaires. The mean age ranges from 18 to
23 years. 56.67% of participants were females. Regarding their
grades, 26.91% were freshmen, 21.15% were sophomores, 29.31%
were junior students, and 22.63% were senior students.

Instruments

The Coronavirus Stress Scale

We used the 5-item Coronavirus Stress Scale (69) to measure
individuals’ perceived COVID-19 related stress. All items (e.g.,
How often have you felt that you were unable to control the
important things in your life due to the COVID-19 pandemic?)
were rated on a five-point scale (from 1 = never to 5 =
very often). Applied to Chinese samples, the cultural adaption
and reliability of the revised scale are well (70, 71), and the
validity of the revised scale is well (71-73). The goodness of
fit [CFI = 0.91, TLI = 0.91, RMSEA = 0.08, 90% CI = (0.07,
0.09)] of confirmatory factor analysis of the Coronavirus Stress
Scale in this study indicated that fit indicators in accordance
with the cutoffs recommended in the literature actually showed
a satisfactory adequacy, indicating that the scale had good
construct validity. In this study, Cronbach’s o for the scale
was 0.90.

Fear of Missing Out Scale

We used the 10-item Fear of Missing Out Scale (36) to assess the
missing out on social events and spending time with friends. Each
item (e.g., I fear that my friends have more rewarding experiences
than me.) was rated on a five-point scale (from 1 = Not at all
true of me” to “5 = Extremely true of me). Applied to Chinese
samples, the cultural adaption and reliability of the revised scale

are well (40, 74, 75), and the validity of the revised scale is well
(74, 76). The goodness of fit [CFI = 0.92, TLI = 0.91, RMSEA
=0.08, 90% CI = (0.07, 0.09)] of confirmatory factor analysis of
the Fear of Missing Out Scale in this study indicated that that
fit indicators in accordance with the cutoffs recommended in the
literature actually showed a satisfactory adequacy, indicating that
the scale had good construct validity. In this study, Cronbach’s o
for the scale was 0.89.

Problematic Mobile Social Media Usage Assessment
Questionnaire

We used the 20-item Problematic Mobile Social Media
Usage Assessment Questionnaire (77) to evaluate problematic
smartphone social media usage. All the items (e.g., If you are
delayed in doing business due to using social networks, you often
regret that you have lost your time by playing on your mobile
phone.) were rated on a five-point scale (1 = never to 5 =
very often). Applied to Chinese samples, the cultural adaption
and reliability of the revised scale are well (20, 78, 79), and
the validity of the revised scale is well (20, 80). The goodness
of fit [CFI = 0.93, TLI = 0.92, RMSEA = 0.07, 90% CI =
(0.06, 0.08)] of confirmatory factor analysis of the Problematic
Mobile Social Media Usage Assessment Questionnaire in this
study indicated that fit indicators in accordance with the cutoffs
recommended in the literature actually showed a satisfactory
adequacy, indicating that the scale had good construct validity.
In our study, Cronbach’s a for the scale was 0.89.

Regulatory Emotional Self-Efficacy Scale

We used the 12-item Regulatory Emotional Self-Efficacy Scale
(55) to measure the individual’s confidence in the ability to
regulate their own emotions. Responses to each item (e.g., Keep
from getting discouraged in the face of difficulties?) were rated
on a five-point scale (1 = not well at all to 5 = very well). Applied
to Chinese samples, the cultural adaption and reliability of the
revised scale are well (59, 61, 67), and the validity of the revised
scale is well (81, 82). The goodness of fit [CFI = 0.92, TLI = 0.91,
RMSEA = 0.07, 90% CI = (0.06, 0.08)] of confirmatory factor
analysis of the Regulatory Emotional Self-Efficacy Scale in this
study indicated that fit indicators in accordance with the cutoffs
recommended in the literature actually showed a satisfactory
adequacy, indicating that the scale had good construct validity.
In our study, Cronbach’s o for the scale was 0.92.

Procedure

The study was approved by the ethical committee of the
first author’s University. Before data collection, participants’
consent was acquired. Questionnaires were delivered online
Internet to comply with the epidemic prevention policy. All
replies were anonymous, and all questionnaires had detailed
instructions. Participants were not compensated in any way for
their involvement in the research.

Analytic Approach

The data obtained from the normality tests revealed that none
of the research variables deviated significantly from normalcy
(83) (i.e., Skewness < [3.0] and Kurtosis < [10.0]). This study
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used the methods for estimating multivariate normality which
was explored in terms of calculating Mahalanobis distances and
plotting them on a scattergram against derived chi-square values
using Fortran and SPSS programs developed by Thompson
(84). If the variables form a multivariate normal distribution,
the points will form a straight line (85). The result indicated
that that multivariate normality can be assumed. Descriptive
statistics were the first to be computed. The PROCESS
Models 4 and 15 macros for SPSS were used to analyze the
mediation and moderated mediation models using 5,000 random
sample bootstrapping confidence intervals (CIs). A thorough
standardization procedure was followed before the data analysis.

RESULTS

Preliminary Analyses

The descriptive statistics and bivariate correlation of the relevant
variables are shown in Table 1. Stressors of COVID-19 were
positively associated with fear of missing out and positively
associated with problematic social media use. Fear of missing
out was positively associated with problematic social media use.
Regulatory emotional self-efficacy was negatively associated with
problematic social media use. As expected, the findings were in
line with Hypothesis 1.

TABLE 1 | Descriptive statistics and correlation matrix for the main variables.

M SD 1 2 3 4 5
1. Age 19.53 1.09 1
2.80C 2.49 0.87 0.16 1
3. FOMO 2.41 0.88 -0.04  0.53*
4. PSMU 2.39 0.87 0.02 0.57  0.75™
5. RESE 3.31 0.69 -0.03 -0.06 025 —-0.08" 1

N=1,373, *p < 0.01, SOC, Stressors of COVID-19; FOMO, Fear of missing out; PSMU,
Problematic social media use; RESE, regulatory emotional self-efficacy.

Testing the Mediating Role of Fearing of
Missing Out

In the hypothesis, we anticipated that the association between
stressors of COVID-19 and problematic social media use was
mediated by fear of missing out. Model 4 of Hayes’ SPSS macro
PROCESS was used to test this hypothesis (86). Table 2 shows
the results of the regression analysis conducted to test mediation.
Specifically, stressors of COVID-19 were shown to be positively
correlated with fear of missing out, 8 = 0.52, p < 0.001, 95%
CI [0.47, 0.57] and problematic social media use, 8 = 0.56, p <
0.001, 95% CI [0.53, 0.61]. Stressors of COVID-19 had a positive
residual direct effect on problematic social media use. The results
demonstrated that the association between stressors of COVID-
19 and problematic social media use was mediated by fear of
missing out, indirect effect = 0.32, SE = 0.02, 95% CI = [0.28,
0.37]. The mediated impact accounted for 57.13% of the overall
effect of stressors of COVID-19 on problematic social media use.
Our hypothesis 2 was confirmed by the results.

Testing for Moderated Mediation

Model 15 in SPSS macro PROCESS was used to examine if
regulatory emotional self-efficacy might moderate the direct link
between stressors of COVID-19 and problematic social media
use, and the mediation effect of fear of missing out, as expected
in this study (in particular, the association between problematic
social media use and the fear of missing out). Table 2 shows
the findings.

The analysis revealed that stressors of COVID-19 were linked
to problematic social media use [ = 0.22, p < 0.001, 95% CI
(0.17, 0.26)], whereas the fear of missing out was linked to the
problematic social media use [8 = 0.66, p < 0.001, 95% CI (0.63,
0.71)]. Aside from that, the interaction of stressors of COVID-19
and regulatory emotional self-efficacy [8= 0.04, p < 0.05, 95%
CI [0.01, 0.07]) for problematic social media use was found to
be significant, as was the interaction of fear of missing out and
regulatory emotional self-efficacy (8 = —0.05, p < 0.001, 95%
CI (—0.08, —0.02)] for problematic social media use. Regulatory
emotional self-efficacy was shown to reduce the links between
stresses of COVID-19 and fear of missing out on problematic

TABLE 2 | Linear regression models.

Predictors Dependent variable (FOMO) Dependent variable (PSMU) Dependent variable (PSMU) Dependent variable (PSMU)

B t B t B t B t
Age —-0.11 —4.74 0.01 0.41 0.04 2.30 0.03 2.23"
SOC 0.52 28.02*** 0.56 25,77 0.24 1241 0.22 10.63***
FOMO 0.62 31.37** 0.66 30.38"**
RESE -0.05 —2.53*
SOC x RESE 0.04 2.55*
FOMO x RESE —0.05 —3.47*
R? 0.29 0.33 0.61 0.62
F(df) 186.97*** 227.33"* 538.88"** 314.97"*

(3, 1,369) (3,1,369) (4, 1,368) (7,1,365)

N = 1,373 "p < 0.05, **p < 0.001, SOC, Stressors of COVID-19;, FOMO, Fear of missing out; PSMU, Problematic social media use; RESE, regulatory emotional self-efficacy.
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social media use (i.e., the relationship with stressors of COVID-
19 and problematic social media use, as well as the relationship
between fear of missing out and problematic social media use,
might be significantly moderated by regulatory emotional self-
efficacy). Consequently, the postulated moderated mediating
model was shown to be well.

Figure 2 depicts a graphic representation of the interaction
effect. In college students with low regulatory emotional self-
efficacy, fear of missing out was shown to be a strong effect
on problematic social media use, as demonstrated by simple
slope tests, bgjypre = 0.71, t = 23.34, p < 0.001. Fear of missing
out, on the other hand, was shown to be a significant effect
on problematic social media use among college students who
had high regulatory emotional self-efficacy, but the relationship
was considerably weaker, bgjp = 0.61, t = 27.56, p < 0.001,
showing a buffering impact of regulatory emotional self-efficacy
(Figure 2A). Finally, in Figure 2B, the visual representation of
the interaction effect is shown. The results of simple slope
tests revealed that stressors of COVID-19 significantly affected
problematic social media use in both college students with high
and low levels of regulatory emotional self-efficacy; however, for
college students with high levels of regulatory emotional self-
efficacy, the effect of stressors of COVID-19 on problematic social
media use was stronger (bgjppe = 0.26, t = 11.76, p < 0.001)
than college students with low levels of regulatory emotional self-
efficacy (bgimple = 0.18, t = 6.01, p < 0.001), demonstrating that
regulatory emotional self-efficacy acted as a buffer in the opposite
direction.

Further comparing the indirect effects, the difference between
a high degree of regulatory emotional self-efficacy and a low
degree of regulatory emotional self-efficacy also reached a
significant level [Index of moderated mediation, Index = - 0.028,
95% CI = (—0.06, —0.02)], indicating the degree of regulatory
emotional self-efficacy weakens the indirect effects of fear of
missing out between stressors of COVID-19 and problematic
social media use. The indirect effect of stressors of COVID-19 on
problematic social media use via fear of missing out was further
moderated by regulatory emotional self-efficacy, according to the
bias-corrected percentile bootstrap analysis. The indirect impact
of stressors of COVID-19 on problematic social media usage
through fear of missing out was particularly significant for college
students with low levels of regulatory emotional self-efficacy, B
= 0.37, SE = 0.02, 95% CI = [0.33, 0.43]. The indirect effect was
likewise significant for college students who had strong refusal
self-efficacy, but was lower for those who had weak refusal self-
efficacy, B = 0.32, SE = 0.02, 95%CI = [0.27, 0.37]. As a result of
the findings, hypothesis 3 was supported by all two moderating
routes shown in Figure 1.

DISCUSSION

In this study, we explored the effects of stressors of COVID-
19 on Chinese college students’ problematic social media use.
The results suggested that stressors of COVID-19 were positively
related to problematic social media use. Furthermore, the effect
of stressors of COVID-19 on problematic social media use

A Fear of missing Out x Regulatory emotional self-efficacy
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FIGURE 2 | The plot of the relationship between fear of missing out and
problematic social media use at two levels of regulatory emotional self-efficacy
(A). The plot of the relationship between stressors of COVID-19 and
problematic social media use at two levels of regulatory emotional self-efficacy
(B). (A) Fear of missing Out x Regulatory emotional self-efficacy. (B) Stressors
of COVID-19 x Regulatory emotional self-efficacy.

was mediated by fear of missing out. The effect of fear of
missing out on problematic social media use was moderated by
regulatory emotional self-efficacy, as well as the effect of stressors
of COVID-19 on problematic social media use. Then, we had a
clear grasp of how and when stressors related to COVID-19 were
associated with problematic social media use.

The findings revealed that stressors of COVID-19 were closely
correlated with problematic social media use. It meant that
college students who experienced a higher level of stressors of
COVID-19 were more likely to engage in problematic social
media behavior. The result was consistent with the general
strain theory (87), which proposes that different types of stress
cause individuals’ negative experiences that ultimately lead to
problematic behaviors. During the epidemic, effects of the
absence of specific drugs for COVID-19 and the reduction in
social interaction due to keeping a social distance (4) predispose
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individuals to develop negative emotions (26). As epidemic
prevention measures were strictly enforced, access to social
interactions decreased and mobile phone use increased (64), with
the consequently increased availability of mobile social media use
(16, 44). Through the use of social media, individuals were able
to obtain positive social feedback and momentarily forget about
negative emotions (21, 88). Therefore, such a process increased
the risk of problematic social media use.

The Mediation Role of Fear of Missing Out
Our study showed that fear of missing out mediated the
association between stressors of COVID-19 and problematic
social media use. Then, in light of stressors of COVID-19, fear
of missing out might be one of the explaining mechanisms for
why some individuals are more prone to raise problematic social
media use.

In the mediation process of the relationship between stressors
of COVID-19 and the fear of missing out, stressors of COVID-19
have raised the fear of missing out among college students, which
is consistent with social compensation theory (46). Individuals
with high levels of stressors of COVID-19 are more likely to use
social media to access positive psychological experiences that are
not available in the context of isolation (16, 89). Individuals pay
more attention to the information in the network with higher
stressors of COVID-19 (14, 34, 90), and are more worried about
missing important information about themselves or others in
social media (42). In the mediation process of the relationship
between fear of missing out and problematic social media use,
college students with higher fear of missing out are more likely
to exhibit problematic social media use. This finding of the
study conforms with the compensatory Internet use theory (47).
A previous study found that individuals with a higher level
of fear of missing out required the psychological need to stay
informed and avoid missing out on the experiences, thoughts,
and experiences of others (91). This psychological need is greatly
satisfied through the use of smartphone social media (1), and this
psychological comfort also creates a sense of physical excitement
in the individual (92), which can easily lead to social media
overuse (45, 93).

The Moderation of Regulatory Emotional
Self-Efficacy

The association between fear of missing out and problematic
social media use was moderated by regulatory emotional self-
efficacy as well as the association between stressors of COVID-
19 and problematic social media use. There are two different
types of protection: risk-buffering and reverse risk-buffering (94).
Regulatory emotional self-efficacy functioned as a buffer to the
effect of college students’ fear of missing out on problematic
social media use. Fear of missing out on problematic social media
use is mitigated by regulatory emotional self-efficacy. During
the pandemic, individuals with high regulatory emotional self-
efficacy are less likely to resort to problematic social media
use for psychological satisfaction. The reason is that they can
successfully manage their emotions (66) even when they are
experiencing high fear of missing out. Individuals with high
regulatory emotional self-efficacy, even if they suffer anxiety,

fear, and other emotions, are more confident to deal with these
negative emotions (95, 96). Therefore, our study results suggest
that examining the “risk buffering hypothesis” (62) is crucial to
understanding how college students’ problematic social media
use is impacted by the stressors of COVID-19.

In contrast, the effect of stressors of COVID-19 on
smartphone problematic social media use is stronger for college
students with high regulatory emotional self-efficacy than for
those with a low level of regulatory emotional self-efficacy.
Accordingly, the benefits of regulatory emotional self-efficacy are
negated in the presence of high stressors of COVID-19 based
on our findings. Stressors of COVID-19 can induce negative
emotions (1), and the anonymity, convenience, and escapist
nature of smartphone social media can provide individuals
with relief and escape from these negative emotions (13, 97),
prompting individuals to use mobile social media to cope
with stress. People who have high regulatory emotional self-
efficacy are more confident in their abilities, so they may appear
to overrate themselves and tend to fall into blind optimism,
and overestimate their abilities (55, 98, 99) that is typical
of overconfidence (100, 101). Overconfidence among college
students may lead to cognitive biases such as “superiority,”
the illusion of control, and over-optimism in smartphone use.
Thus, if college students with high regulatory emotional self-
efficacy who are under a high level of stressors of COVID-
19 overestimate their sense of control when using their
smartphones or underestimate the negative consequences of
excessive smartphone social media use, regulatory emotional
self-efficacy may aggravate their smartphone problematic social
media use. The risk mitigation capacity of the protective factor
may deteriorate when risk variables rise to an excessive degree.
The result is in line with the protective-limiting hypothesis (5
7K ZE#) (102). The hypothesis proposed that in the presence
of a high-risk factor, the preventive effects of the protective
factor are diminished. Researchers have sufficiently supported
the protective-limiting hypothesis in explaining the moderating
effect (64, 103-105).

Implication and Limitations

The results of this study have implications for both theory
and practice. Theoretically, as a follow-up to prior research,
this study emphasized the mediating function served by
fear of missing out, as well as the moderating role played
by regulatory emotional self-efficacy amid the epidemic,
respectively. The effect of stressors of COVID-19 on college
students’ smartphone problematic social media use was little
explored before the outbreak of COVID-19. Social compensation
theory, compensatory Internet use theory, and self-efficacy
theory are all supported by this study’s findings, which give
empirical proof to the prior research. Practically, in the context
of the epidemic, our findings have crucial implications for
preventing and intervening with smartphone problematic social
media use among college students. College students are at an
important period in their academic, cognitive and physical, and
mental development. They are more emotionally sensitive and
vulnerable to stressful life events (106). colleges and families
should provide measures to increase the satisfaction of their
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needs. For example, the college could carry out various activities,
cultivate good interests and hobbies, increases social channels,
etc,, so that college students could meet their own needs.
College students could face up to and accept their emotions and
reinterpret the significance of events in some epidemic situations.
With the reduction of negative emotions caused by stressors of
COVID-19, it is possible to reduce the risk of problematic social
media use.

There are certain limits to the current research that should
be mentioned. Firstly, a cross-sectional design was used, which
makes it impossible to infer causality in this study. Future
studies may use experimental and longitudinal methods to
further clarify causality. Secondly, response bias may have
influenced the findings in this investigation, as in any study
that relied only on self-reported data for data collection. Future
research may attempt to gather data from a broad number of
informants to further explore the existing results. Thirdly, the
sample is not very heterogenous regarding age. To draw even
more generalizable conclusions, the findings need be reproduced
with additional, more inclusive or even representative samples.
Fourthly, we introduce the idea of online social support as a
way to compensate social isolation when fear of missing out
is presented. This would be a more conceptual robust option,
and researchers may look into more protective factors such as
emotional regulation self-efficacy, rather than only risk factors
such as fear of missing out in the future study.

CONCLUSION

In sum, fear of missing out is an important mediating
component in the assessment of the effect mechanism of
stressors of COVID-19 on problematic social media use, as

shown by this study. It is recommended that future research
take this variable into account more thoroughly. Moreover,
regulation emotional self-efficacy is not always a defender of
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Object: In this study, we aimed to explore the influences of stress responses and
psychological resilience on depression of vocational middle school students during the
initial COVID-19 outbreak in China.

Methods: An online questionnaire survey on the students of a medical school in Jiangxi
Province, China, and obtained 3,532 valid questionnaires. A self-compiled general
situation questionnaire, Stress Response of COVID-19 Questionnaire, the Resilience
Scale for Chinese Adolescents and Center for Epidemiological Studies Depression Scale
(CES-D) were used. Hierarchical regression analysis was used to explore the regulatory
role of psychological resilience between stress response and depression.

Results: (1) There were significant differences in gender between vocational middle
school students’ evaluation (t = 3.07, P = 0.002) and defense (t = 3.28, P = 0.001)
of the pandemic. Males had higher cognitive evaluation of the pandemic than females,
and females had more defense against the pandemic than males. (2) There is a significant
difference between vocational middle school students from different grades in depression
level (F = 3.62, P = 0.03), pneumonia defense (F = 13.65, P < 0.001) and pneumonia
panic (F = 3.10, P = 0.045). (3) Depression level (F = 7.17, P < 0.001), pneumonia
evaluation (F = 2.78, P = 0.04) and pneumonia panic (F = 3.32, P = 0.02) of the
students concerning the spatial distance of the pandemic. (4) The severity of urban
pandemic affects the evaluation of pneumonia among vocational middle school students.
(5) Depression was negatively correlated with psychological resilience and pneumonia
evaluation, and positively correlated with pneumonia panic. Psychological resilience was
positively correlated with pneumonia evaluation and pneumonia defense, and negatively
correlated with pneumonia panic. (6) Psychological resilience could reduce the level of
depression caused by pneumonia evaluation and pneumonia panic.

Conclusion: There were significant differences in depression level and stress responses
in grades, gender and spatial distance of pandemic. Resilience has a significant negative
moderator effect on the relationship between pandemic panic and depression. Resilience
has a significant positive moderator effect on the relationship between pandemic
evaluation and depression.

Keywords: resilience, depression, stress response, vocational middle school students, the COVID-19 pandemic
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INTRODUCTION

The novel coronavirus pandemic (COVID-19), which began
in December 2019, is a global public health emergency, and
its impact has continued to this day. As the virus mutates
rapidly, spreads rapidly and may bring adverse consequences
such as health problems, it brings anxiety and panic to people.
In order to deal with the spread of the virus, various countries
and regions have launched different response strategies, such
as reducing aggregation, lockdown of the cities, shutdown or
home office, school suspension or e-learning. Although these
measures are designed to protect people from the virus, they also
bring new problems. The fear of infection and the disruption
of routine life lead to the decline of people’s mental health, and
the incidence rate of psychological problems such as depression,
anxiety, loneliness, substance abuse, suicide risk, sleep and eating
disorders are significantly higher compared with the situation
before the pandemic (1).

Teenagers have been paid special attention in the research of
people’s mental health during the pandemic. Like everyone else,
they are worried that they and their families will be infected by
the virus and that they will infect others without their knowledge
(2). In the worst period of the pandemic, they need to temporarily
stop the traditional face-to-face learning and rely more on online
distance learning. They are far away from campus and peers,
and their normal social communication is affected. Since the
adolescents are not mature enough, their mental health is affected
in some way and the incidence of various psychological disorders
is higher than that before the pandemic when they are faced with
the pressure of pandemic, isolated family life and learning style
(3-5). In different research reports, the positive screening rate of
adolescent depression reaches 20-40%. Anxiety and other stress-
related psychological disorders also increased significantly more
than other age groups (6-8). In addition to the above reasons,
the pressure facing junior high school students and senior high
school students also makes their levels of depression and anxiety
higher. One way to help them reduce their levels of depression
and anxiety is to improve their resilience.

Psychological resilience usually refers to the ability of
individuals to mobilize personal resources (protective factors) to
maintain or quickly recover normal psychological functions after
experiencing adversities or traumas. It is a successful response
to the “self-adjustment mechanism”. It is found that individuals
with high resilience perceive less psychological distress and have
a higher level of mental health than those with low resilience
(9). During the new coronavirus pandemic, a survey of 3,042
subjects showed that individuals with high resilience had lower
levels of anxiety and depression than those with low resilience.
In the youth group, affected by learning pressure, parent-child
relationship, cognitive limitations and lack of experience, their
psychological resilience is often less than that of adults (2).

In the study of teenagers, junior high school students and
senior high school students are the objects of more attention,
but the research of other adolescent groups is relatively scarce,
such as secondary vocational school students in this study. These
students enter vocational schools after graduating from junior
high school. They usually will graduate and start working after

3-5 years of study. Compared with high school students of the
same age, they generally do not face the pressure of entering
a higher school, so they have less pressure, but they will have
the pressure of employment. In this study, our respondents
came from a secondary occupational vocational middle school
(hereinafter referred to as vocational middle school). Most of the
students in this school are nursing majors, and others are medical
related majors. This means that they have to face not only the
pressure of employment, but also the possibility of close contact
with the pandemic as medical workers.

The purpose of this study is to understand the current
situation of stress response and depression of vocational middle
school students during the pandemic of COVID-19 through
questionnaire survey, and to explore the impact of COVID-19
stress response on depression, as well as the regulatory role
of psychological resilience between COVID-19 stress response
and depression. In addition, we will also analyze the effects of
variables such as the severity of COVID-19 and spatial distance
on depression.

Accordingly, we simulated the relationship model
between stress response and depression and proposed the
following hypothesis:

Hypothesis 1: The stress response of COVID-19 will lead to
the depression of vocational middle school students.

Hypothesis 2: Psychological resilience plays a regulatory
role between stress response and depression during the
COVID-19 pandemic.

METHODS
Study Population and Sample

In this study, the students of a secondary occupational vocational
middle school were investigated by anonymous cluster sampling
through the Internet in Jiangxi Province, China. The survey was
carried out in April 2020. A total of 4,074 questionnaires were
distributed, and 3,532 valid questionnaires were recovered, with
an effective recovery rate of 86.25%. There were 379 males and
3,153 females. The average age was 17.03 & 1.29 years.

Rating Instruments

Self-Compiled General Situation Questionnaire
Including gender, age, grade, major, city (determine the severity
of urban pandemic according to the number of infected people
in the city, 1 = infected people < 50, 2 = infected people
51-100, 3 = infected people 101-150, 4 = infected people
more than 150), the infection situation of COVID-19 in the
district/administrative village (determine the spatial distance
between COVID-19 and the participants according to this, 0
= unaffected, 1 = home isolators, 2 = suspected patients, 3 =
confirmed patients).

Stress Response of COVID-19 Questionnaire

Revised according to the SARS Stress Response Questionnaire
compiled by Tong (10). The Stress Response of COVID-19
Questionnaire was revised, with 13 questions in total. And
three contents are measured: pandemic evaluation, pandemic
panic, pandemic defense. Cronbach’s a coefficients of pandemic
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evaluation, pandemic panic, and pandemic defense were 0.62,
0.73, and 0.66 respectively.

The Resilience Scale for Chinese Adolescents

The Resilience Scale compiled by Hu and Gan (11) was used to
measure the resilience level of vocational health school students.
There are 27 questions in the scale, which are scored by 5 points.
The scale is divided into two dimensions: individual manpower
and support, including 15 questions for individual manpower
and 12 questions for support. The higher the total average score,
the higher the Resilience. In this study, Cronbach’s o coeflicient
is 0.89.

Center for Epidemiological Studies

Depression Scale

Using the Center for Epidemiological Studies Depression Scale
(CES-D) compiled by Radloff (12), there are 20 items in the scale,
which are graded from 0 to 3, among which 4 items are reverse
scores. The sum of scores of all items is the total score of the scale.
If the total score is less than or equal to 15, it indicates that there
is no depression. Depression may be judged when the score is
16-19. If the total score is greater than or equal to 20, it indicates
that there is depression. The higher the score, the more severe the
degree of depression. In this study, the Cronbach’s a coefficient
is 0.87.

Statistical Analyses

SPSS22.0 was used to collate and analyze the data. The data were
descriptively analyzed by using mean and standard deviation.
Independent sample t-test and one-way ANOVA were used
to compare the effects of gender, grade, severity of urban
pandemic and spatial distance of pandemic on stress response to
COVID-19 and depression level. Correlation analysis was used
to explore the relationship between stress response, depression
and psychological resilience. Hierarchical regression analysis was
used to explore the regulatory role of psychological resilience
between stress response and depression.

RESULT

Stress Response, Resilience and

Depression

The positive rate of depression screening was 19.4% in our study.
Unpaired T-test and one-way ANOVA were used to analyze
the influencing factors of depression and stress response of
vocational middle school students. The results are shown in
Table 1. The evaluation of pandemic situation (t = 3.07, P =
0.002) and defense (t = 3.28, P = 0.001) were significantly
different in gender, while the depression level of vocational
middle school students was borderline significant in gender.
Compared with females, males have a higher cognitive evaluation
of the pandemic situation, and females have more defensive
and depression than males. There were significant differences in
depression level (F = 3.62, P = 0.03), pandemic defense (F =
13.65, P < 0.001)and pandemic panic (F = 3.10, P = 0.045)in
different grades. There were differences in the severity of urban
pandemic. There are significant differences in depression level

(F=7.17, P < 0.001), pandemic panic (F = 3.32, P = 0.02)and
pandemic evaluation (F = 2.78,P = 0.04) among spatial distance
of pandemic.

Correlation Between Continuous Variables

After controlling gender and age, the descriptive statistics and
correlation analysis are shown in Table 2. The results show that
depression is negatively correlated with resilience and pandemic
evaluation, and positively correlated with pandemic panic.
Resilience was positively correlated with pandemic evaluation
and pandemic defense, but negatively correlated with pandemic
panic. In the stress response of COVID-19 subscale, pandemic
evaluation was negatively correlated with pandemic panic and
positively correlated with pandemic defense.

Hierarchical Regression Analysis

According to Wen et al. (13), the moderator effect of
resilience on stress response of COVID-19 and depression
was investigated. The regression analysis results are shown in
Table 3. Pandemic evaluation, pandemic defense and resilience
can significantly negatively predict depression. Pandemic panic
can positively predict depression. At the same time, resilience
has a significant negative moderator effect on the relationship
between pandemic panic and depression. Resilience has a
significant positive moderator effect on the relationship between
pandemic evaluation and depression. Therefore, resilience has
moderator effect on the relationship between pandemic defense
and depression.

DISCUSSION

During the pandemic period, the overall depression level of the
subjects in this study was lower than that of other people of the
same age group in the same period (5). Due to the lack of mental
health data of this group before the outbreak, we speculate that
the reason for this result may be related to the survey time, the
method of using online survey, the limitations of sampling and
the fact that the respondents are not in high-risk areas. Because in
other surveys with more extensive sampling, even among senior
medical students who have more knowledge reserves and clinical
experience, the positive screening rate of depression during the
pandemic is still as high as 24.3%, which is 70% higher than that
before the pandemic (5). The sampling time of this survey is
April 2020. At this time, the condition of the pandemic in China
has been in the stage of steady decline, and Jiangxi Province,
where the medical school is located, is not a serious pandemic
area. These may be the reasons why the positive screening rate
of depression is lower than the average level. Because in the
same period, the results of a repeated survey on the pandemic
emotional state of young people in the United States showed that
the positive rate of depression among the respondents was quite
high in May 2020, but it also decreased 1 month later (14).
Gender is one of the important factors affecting depression
(15, 16). Other studies have similar findings, that is, the level
of depression in female is higher than that in males, and the
difference is significant, which may be related to women’s strong
risk perception. It has been found that during the outbreak
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TABLE 1 | The mean score and standard deviation of depression and stress response.

Variable Depression Pandemic evaluation Pandemic panic Pandemic defense
M + SD F/t p M + SD F/t p M + SD F/t p M + SD F/t p
Gender Male 962+786 —1.67 0.095 9.88+175 3.07 0.002 6.28+233 157 0.116 13.88+3.07 -3.28 0.001
Female 10.34 + 8.01 9.60 + 1.708 6.09 + 1.75 14.42 £ 2.71
Grades 1 10.71£8.16 3.62 0.027 955+1.74 211 0120 6.02+1.76 3.10 0.045 14.19+284 13.65 0.000
2 10.10 £ 7.80 9.67 £1.75 6.12 +£1.86 1422 £2.71
3 9.87 +£7.95 9.68 £+ 1.65 6.21 £1.85 14.73 £ 2.66
Severity of urban pandemic 1 1045+799 154 0203 955+170 7.38 0.000 6.06+1.90 0.26 0.852 1439+268 060 0.604
2 10.54 + 7.98 9.69 + 1.68 6.10 £ 1.78 14.48 + 2.75
3 10.63 £ 7.72 9.37 £ 1.81 6.16 + 1.82 14.29 + 2.80
4 9.98 + 8.09 9.72 £1.68 6.11 +£1.82 14.33 £ 2.76
Spatial distance of pandemic 0 9.98+7.82 717 0000 966+172 278 0.040 6.08+1.81 332 0.019 14.31+275 233 0.072
1 11.51 £ 7.59 9.30 + 1.81 6.16 + 2.01 14.58 + 2.94
2 11.62 +£8.38 9.44 +£1.59 6.47 +1.98 14.74 £2.78
3 11.67 £9.3 9.88 + 1.66 6.14 £1.71 14.51 £ 2.69
TABLE 2 | Correlation analysis of depression, resilience and stress response.
M SD 1 2 3 4 5
1. Evaluation 9.63 1.72 1.00
2. Panic 6.11 1.82 —0.07** 1.00
3. Defense 14.36 2.75 0.09"* 0.35"* 1.00
4. Depression 10.26 7.99 —0.18"* 0.38"** 0.01 1.00
5. Resilience 3.37 0.53 0.17* —0.16"* 0.06*** —0.50"** 1.00
**p < 0.001.

of 2019 coronavirus disease, the perceived risk and severity of
the virus are related to poor mental health (17). The study of
2019 coronavirus disease found that women spend more time
thinking about COVID-19 than men every day, and have more
depressive symptoms than men. In addition, in the cognitive
evaluation of influenza 2019 coronavirus disease, males’ COVID-
19 cognitive score is higher than that of female, and females’
score in pandemic defense is higher than that of males. The
reason may be that men have a better understanding of 2019
coronavirus disease, which leads to the reduction of depression.
However, women’s cognitive evaluation of 2019 coronavirus
disease is comparatively lower, and this consequently leads to the
aggravation of depression. However, female will also take more
defensive measures to help themselves reduce their emotional
distress. This result explains the relationship between gender,
depression and stress response to some extent. Some studies have
reached similar conclusions. They found that women tend to
take defensive actions when coronavirus disease occurs in 2019
(18, 19), so they are more willing to follow prevention and control
recommendations, such as wearing masks and avoiding going to
public places (20).

This survey shows that the severity of urban pandemic
affects pandemic evaluation, but did not affect pandemic panic
and pandemic defense, and had no significant difference in
depression. This shows that although the severity of COVID-
19 pandemic is different in different cities, there is no obvious

difference in the effects on panic, defense and depression of
vocational middle school students. This is consistent with the
research results of Huang et al. (21) on nursing students and
nurses, and their research conclusions also show that the severity
of urban pandemic has no significant impact on the subjects’
emotions and coping styles. The reason for this result may
be that in our survey sample, even in those cities with severe
COVID-19, the number of confirmed cases in COVID-19 is not
much, only 217 cases at most. In the case of great differences
in the pandemic situation in COVID-19, whether it is a cross-
provincial and cross-regional comparative study or a comparison
of different countries (the United States and Israel), it is found
that the depression and anxiety of people in countries or regions
with severe pandemic situation are significantly higher than those
in countries or regions with mild pandemic situation, and the
difference is significant (2). Distance has significant influence on
depression, pandemic evaluation and panic of vocational middle
school students. On the whole, the closer COVID-19 is to an
individual (i.e., when there are infected people in the community
or village), the higher the level of depression and panic of the
individual, that is, the presence of confirmed cases of COVID-
19 near the individual’s residence will lead to more tension and
emotional and behavioral problems, which is consistent with the
research results of Huang et al. (22).

The results of correlation analysis showed that resilience was
negatively correlated with pandemic panic and depression, and
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TABLE 3 | Regression analysis of depression.

Equation 1 (variable: depression)

Equation 2 (variable: depression)

Equation 3 (variable: depression)

B t B t B t
Spatial distance 0.074 4.408** 0.061 3.974* 0.043 3.234*
Pandemic evaluation —0.145 —9.450"* —0.450 —5.147"
Pandemic panic 0.405 24,797 1.072 11.960
Pandemic defense —-0.117 71677 —0.204 —2.197*
Resilience —0.501 —4.634"
Pandemic evaluation x resilience 0.547 4,258
Pandemic panic x resilience —0.805 —8.429***
Pandemic defense x resilience 0.201 1.622
R? 0.005*** 0.181** 0.370***
AR? 0.005*** 0177 0.190**
F 19.427* 195.958*** 260.042***

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

positively correlated with pandemic evaluation and pandemic
defense. Further regression analysis showed that pandemic
evaluation, pandemic defense and pandemic panic can directly
predict depression, and pandemic evaluation and pandemic
panic can also adjust depression level through resilience. From
the difference between the weak resilience group and the strong
resilience group, it can be concluded that even if the cognitive
evaluation of pandemic is low and the degree of panic is high,
the high resilience can reduce the depression and relieve the
negative emotional reaction caused by stress (6). In the research
of various catastrophic events, resilience has been found to
protect individual mental health and help people cope with
disasters and tide over crises (23, 24). Among the survivors
of the earthquake, tsunami and nuclear disaster in Japan,
higher resilience indicates lower level of post-traumatic stress
disorder and depressive symptoms. After Wenchuan earthquake,
the same group of subjects were followed up three times in
6 months, 18 months and 24 months, which showed that
resilience played an important role in the post-traumatic growth
of individuals after the earthquake (25). In the COVID-19,
adolescents’ psychological resilience is affected by factors such
as active coping, social support, family economy and parents’
education level. Adolescents with high psychological resilience
have a more stable psychological state and a higher level of
mental health when coping with this stress event (24). Another
survey of medical staff found that improving sleep quality and life
satisfaction can improve the psychological resilience of medical
staff and increase their ability to deal with risks (26). Therefore,
good resilience not only means survival and adaptation to
challenges, but also indicates growth, development and better
after crisis events (27).

In conclusion, improving resilience can help individuals
recover from normal life faster, reduce the occurrence of
depression or alleviate depressive symptoms. Through the
research and comprehensive analysis of vocational middle school
students, we believe that during the period of pandemic isolation
at home, it can improve the individuals ability to deal with
negative life events by improving the individual’s awareness
of pneumonia by imparting correct knowledge, enhancing the

individual’s defense ability against pneumonia, and reducing
the psychological panic of pneumonia through psychological
regulation and social security. The individual can still maintain
adequate adaptability and reduce the level of depression during
stressful events (28). Other studies have found that the impact
of psychological and social factors on negative emotions may be
greater than the direct impact of the virus itself on individuals,
so healthy diet, regular exercise and appropriate emotional
connection with others all help to increase resilience (29, 30).
For groups with high levels of depression, such as women,
young people and people with low educational background,
support services and activities to strengthen mental health can
be provided in a planned way (31).

LIMITATIONS

Although we have obtained some meaningful results through
research and analysis, there are still some deficiencies in this
study. Firstly, as a cross-sectional study, it is difficult to clarify
the causal relationship between variables, which needs to be
supplemented by necessary longitudinal research. Secondly,
the homogeneity of the sample is high, and the imbalance
between men and women may lead to weak representativeness
of the results and large statistical errors. Therefore, it is
necessary to increase the data of different groups and improve
the popularization value of the results. Thirdly, the self-
report form used in the survey is also easy to lead to the
deviation of the results. Despite the above limitations, this
study managed to find out the probability of depression and
its influencing factors by exploring the relationship between
psychological variables. These findings will help to provide
reference results for future research and provide data support for
relevant departments and scholars to take targeted psychological
intervention measures.

CONCLUSION

Compared with females, males have a higher cognitive evaluation
of the pandemic situation, and females have more defensive
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and depression than males. There were significant differences
in depression level, pandemic defense and pandemic panic in
different grades. There were differences in the severity of urban
pandemic. There are significant differences in pandemic level,
pandemic panic and pandemic evaluation among spatial distance
of pandemic. Resilience has a significant negative moderator
effect on the relationship between pandemic panic and
depression. Resilience has a significant positive moderator effect
on the relationship between pandemic evaluation and depression.
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Background: Health sciences students experience high levels of psychopathology
conditioned by psychosocial, financial, and academic factors. However, COVID-19
pandemic might even have worsened their mental health. Thus, this article aims to
evaluate how the exposure to COVID-19 pandemic has affected these students’ mental
health and to determine the effect of purpose in life and character strengths on this
psychopathology.

Methods: A cross-sectional study of unpaired samples was carried out in Spain during
the first and third waves of the pandemic in 70 medical and 52 nursing students.

Results: The risk factor that most determined the appearance of anxiety was the
exposure of family and friends to COVID-19 (OR = 4.01; p < 0.001), while the most
protective factors were honesty (OR = —-1.14; p = 0.025) and purpose in life (OR = -
0.18; p < 0.001). Purpose in life also protected against the onset of depression and
total psychopathology. In addition, we observed studying medicine was a protective
factor against total psychopathology while being a nursing student was associated with
high levels of acute stress.

Conclusion: Exposure of the students’ family and friends to SARS-CoV-2 favored the
appearance of symptoms of anxiety. Honesty had a preventing role in the onset of
anxiety and a high purpose in life was protective against the appearance of anxiety,
depression, and total psychopathology.

Keywords: COVID-19, character strengths, medical students, mental health, moral courage, nursing students,
psychopathology, purpose in life

INTRODUCTION

Studying health sciences acts as a risk factor for developing psychopathology, such as anxiety,
depression, acute stress and alcohol or substance abuse (1). Starting university represents a series of
vital changes for students, all of which must be managed with specific strategies to deal with these
challenges appropriately. Problems arise when most students lack these strategies or when their
strategies are inadequate (2).
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Health Students, COVID-19 and Psychopathology Predictors

During their academic training, medical, and nursing students
experience high levels of distress which is conditioned by
psychosocial, financial, and academic factors (3-5). This fact does
not only means that students cannot get the most out of their
training, but also affects other areas of their lives (6), including
their mental health.

A recent analysis carried out by the State Council of Medical
Students (CEEM in its Spanish acronym) concluded that up to
41% of medical students presented at least one sign of depression,
and 24.7% experienced high levels of anxiety (5). In the same
vein, some studies (3, 4) have shown that nursing students
experience signs of depression in a similar proportion to those
in the CEEM study, but that they also show much higher
levels of anxiety, at around 50%, with women predominating in
both groups. These figures indicate the growing appearance of
psychopathology in future healthcare professionals, starting from
the earliest moments of their training. In fact, it has been shown
that many healthcare workers already suffer from anxiety and
depression problems from the very beginning of their university
education (2). In addition, alcohol and substance abuse is another
issue related to the health sciences students, especially since the
COVID-19 pandemic (7).

As seen, anxiety, depression, acute stress, and alcohol or
substance abuse are considered very prevalent conditions in
health sciences students. Because of this, an attempt has been
made to identify possible predisposing factors so that effective
prevention measures can be implemented (8). In this sense, it
has been shown that stressful life situations, such as the current
context of the COVID-19 pandemic, are very important factors
for the emergence of these types of psychopathology (7, 9). The
psychological impact of COVID-19 pandemic has recently been
evaluated not only in health sciences students (10), but also in
healthcare workers (11) and general population (12) worldwide.

Among university careers, medicine and nursing are two
traditionally vocational choices, a fact that the virus has
significantly highlighted (13). Students who choose one of these
disciplines tend to do so because they were moved by a specific
purpose in life (PIL), described as an individual’s perception of
the objective and value of their life (11); character strengths,
which are the positive parts of the core personality that impact
how you think, feel and behave (14); and varying degrees of moral
courage, defined as the ability to face danger or social disapproval
when performing what one believes to be their duty (15). They
develop their PIL, character and personal values through “holistic
intelligence,” in other words by considering human beings as
a whole, not only as something physical or psychological, but
also considering moral integrity, service to others, and generosity
(16). Although medical and nursing careers complement each
other and must work together, there are several differences
between the two (17-19); for instance, in terms of the education
length, type of training received, and focus on care, care actions,
professional-patient relationships, work self-management, and
the need for specialization.

Research has been published on the psychopathological
consequences of COVID-19 in students in general (20), but
no scientific articles have specifically related the presence of
symptoms with PIL, character strengths and moral courage

among medical and nursing students. Thus, this study aimed to
evaluate the possible predictor effect of these dimensions and to
determine what other elements could help predict the appearance
of psychopathology in health sciences students.

MATERIALS AND METHODS

This study had a cross-sectional, observational design and used
two unpaired samples. A group of 70 medical students and
another group of 52 nursing students from a Spanish university,
all of whom were studying the last year of their respective
degrees, were obtained through intentional sampling by sending
the questionnaire to their e-mail and mobile phones. We
used G*Power software to calculate the sample size required
to evaluate the differences in the psychopathological variables
between the two groups using ¢-test. For an effect of 0.5, with
an alpha of 0.05, power of 0.80, and an N2/N1 allocation ratio
of 1.3, a group size of minimum 59 for group 2 (medicine) and
45 for group 1 (nursing) would be required (total n = 104), so the
sample recruited (70 medical students and 52 nursing students) is
sufficient. The data were collected between 20 April and 27 May
2020 (2019-2020 academic year) when Spain was immersed in
the peak of the first COVID-19 wave, and between 4 December
2020 and 19 January 2021 (2020-2021 academic year) during the
third wave, with the latter having had the greatest generalized
impact on society (21).

After signing their informed consent to participate, study
participants completed a self-assessment using a series of
instruments in Spanish.

First, they completed a
sociodemographic variables.

Variables that evaluated psychopathology were considered as
dependent variables. In the analyzes, total scores of the scales
were used and dichotomous variables were created differentiating
those that exceeded the cut-off point (CP) of each scale and
those that did not. To assess anxiety, depression, and acute
stress we used the Beck’s Anxiety Inventory (BAI) [CP = 8;
reliability = 0.90; adequate factorial, discriminant and criterion
validity (22)], Beck’s Depression Inventory (BDI) [CP = 14;
reliability = 0.89; adequate factorial, convergent, discriminant,
and criterion validity (23)], and an ad hoc questionnaire based on
the DMS-5 criteria for assessing acute stress (reliability = 0.81),
respectively. Drug abuse was assessed using the Drug Abuse
Screening Test (DAST-10) [CP = 1; reliability = 0.89; proven
predictive validity (24)] and alcohol abuse was examined using
the Alcohol Use Disorders Identification Test (AUDIT) [CP for
women = 6, and CP for men = 8 (25); reliability = 0.75; adequate
criterion and predictive validity (26)].

Variables that evaluated the different types of exposure
to COVID-19 (personal exposure and that of their family
and friends) were considered as independent variables. A 2
item Likert like questionnaire used in a previous study (11)
was administered. Total exposure was calculated by summing
personal and family and friends exposure. PIL, character
strengths and moral courage were also considered as independent
variables. The former was analyzed using the PIL scale

questionnaire on
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TABLE 1 | Sociodemographic characteristics and differences between the study groups.

Total n = 122

Medical students
n=70

Nursing students
n =52

% (n)/M (SD)

% (n)/M (SD) % (n)/M (SD) t/y2(p) post hoc/CTR

Age 24.8 (4.842)
Sex

Female 82.0 (100)
Male 18.0 (22)
Religiosity Yes 53.3 (65)
Marital status

Single 93.4 (114)
Married 5.7 (7)
Divorced 0.8(1)
Physical illness yes 13.1 (16)
Smoker yes 18.9 (23)
Psychiatric history yes 14.8 (18)
Psychological/Pharmacological treatment during quarantine yes 3.3 (4)

25.38 (6.350) 24.34 (3.292) t=1.080 (p = 0.284)
X2 =6.556 (p = 0.010)
92.3 (48) 74.3 (52) 2.6/-2.6
7.7 (4) 25.7 (18) —2.6/2.6
57.7 (30) 50.0 (35) %2 =3.442 (p = 0.632)
%2 =7.123 (p = 0.028)
86.5 (45) 98.6 (69) —2.7/2.7
11.5 (6) 1.4 (1) 2.4/-2.4
1.9 (1) 0.0 (0) 1.2/-1.2
7.7 (4) 17.1 (12) X2 =2.339 (p = 0.126)
28.8 (15) 11.4(8) Y2 =5.917 (p = 0.015) 2.4/-2.4
11.5 (6) 17.1 (12) x2 =0.745 (p = 0.388)
1.9(1) 4.3(3) x2 =0.223 (p = 0.637)

CTR, corrected typified residuals; those less than —1.96 or greater than 1.96 were considered significant. The groups from among the categorical variables in which the
CTRs were significant are shown in bold. n, sample; M, average, SD, standard deviation; XZ, Pearson chi-squared test; t, Student’s t-test.

[CP = 113; adequate internal consistency and construct validity
(27)], calculating a dichotomous variable that differentiated
between those who presented a high sense of PIL and those
who did not. Global Assessment of Character Strengths-24
(GACS-24) [reliability = 0.78 (28)] was used to assess the
character strengths of the participants. Finally, moral courage was
assessed with the Moral Courage Scale for Physicians (MCSP)
[reliability = 0.90; proven factorial, convergent, discriminant and
concurrent validity (29)] and the Professional Moral Courage
Scale (PMCS) [construct validity achieved (30); reliability = 0.85;
supported factorial and convergent validity (31)].

SPSS software (version 27) for Microsoft (IBM Corp.,
Armonk, NY.) was used for all the statistical analyses. After
the exploratory (normality, independence, homoscedasticity,
linearity, non-collinearity) and descriptive study, the variables
were subsequently compared using Student’s t-distribution
for quantitative variables and Pearson chi-squared tests for
categorical variables. Linear regression models were created
for the psychopathological variables, introducing exposure to
SARS-CoV-2, PIL, character strengths and moral courage as
independent variables. Finally, the data were modeled using the
PROCESS plugin (v3.4) for SPSS (32).

The ethical principles set out in the Declaration of Helsinki
and by the Council of Europe Convention were followed and
the informed consent of all participants was obtained. Moreover,
data confidentiality was guaranteed according to the General
Data Protection Regulation (GDPR; 2018). This study was
authorized by the Investigation Commission at the Provincial
Hospital Consortium in Castellon (ref. A-15/04/20) and the
Clinical Research Ethics Committee of the Cardenal Herrera-
CEU University (ref. CEI20/068).

RESULTS

Sociodemographic Characteristics
Regarding sociodemographic characteristics, most of the
students were women, although this predominance was

higher in the nursing student group (x> = 6.556; p = 0.010).
Significantly more students in the medical student group
were single (98.6%; n = 48) while more were married
in the nursing student group (11.5%; n = 6 x2> = 7.123;
p = 0.028). Finally, there were significantly less smokers
in the medical student group (11.4%; n = 8) than in
the nursing student group (28.8%; n = 15 x2?= 5917
p =0.015) (Table 1).

COVID-19 Exposure, Purpose in Life,
Character Strengths, and Moral Courage

Table 2 shows that there were no differences in exposure
to COVID-19 between these groups, either at a personal
or a family and friends level. However, compared to
the nursing students, medical students presented lower

scores for the GACS-24 item about love (M = 5.87;
SD = 1382 vs. M = 638 SD = 0.844; t = 2.535;
p = 0.013) and about teamwork (M = 5.89; SD = 1.123
vs. M = 637; SD = 0.768; t = 2.652; p = 0.009). In

addition, we observed significantly higher PMCS score
among medical students (M = 10.97; SD = 1.142) than
in nursing students (M = 10.25; SD = 1.846; t = -2.487;
p=0015).

Psychopathological Variables

In terms of psychopathology (Table 3), compared to nursing
students, medical students had lower mean BAI scores (M = 8.24;
SD = 7.767 vs. M = 11.19; SD = 8.381; t = 2.005; p = 0.047)
and less presented an anxiety disorder (42.9%; n = 30 vs.
63.5%; n = 33; x2 = 5.072; p = 0.024). Medical students
(M = 533; SD = 4.596) also had lower ASD scores than
nursing students (M = 7.29; SD = 4.820; t = 2.281; p = 0.024)
and a lower proportion of ASD (17.1%; n = 12 vs. 36.5%;
n = 19; x2 = 5.922; p = 0.015). Finally, medical students
(M = 24.46; SD = 16.582) had less psychopathological symptoms
than nursing students (M = 31.85; SD = 18.375; t = 2.324;
p=0.022).

Frontiers in Psychiatry | www.frontiersin.org

74

July 2022 | Volume 13 | Article 932249


https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles

Echeverria et al.

Health Students, COVID-19 and Psychopathology Predictors

TABLE 2 | Exposure to SARS-CoV-2 and moderating variables.

Total n = 122

Nursing students n = 52

Medical students n = 70

% (n) / M (SD)

% (n) / M (SD)

% (n) / M (SD) t/x2(p) post hoc/CTR

Personal exposure 0.56 (0.980) 0.63 (1.067) 0.50 (.913) t=0.749 (p = 0.455)
Family/friends exposure 0.52 (0.633) 0.63 (.742) 0.43 (.527) t=1.709 (o = 0.091)
Personal and family/friends exposure 1.07 (1.200) 1.26 (1.285) 0.93 (1.120) t=1.559 (p =0.122)
PIL 110.18 (14.401) 111.44 (14.549) 109.24 (14.323) t=0.833 (p = 0.406)
PIL yes 50 (61) 59.6 (31) 42.9 (30) %2 =3.352 (p = 0.067)
GACS-24 136.84 (15.490) 137.67 (14.230) 136.21 (16.437) t=0.513 (p = 0.609)
Creativity 5.10 (1.256) 5.17 (1.184) 5.04 (1.313) t=0.565 (p = 0.573)
Curiosity 5.92 (1.103) 5.94 (1.018) 5.90 (1.169) t=0.209 (p = 0.835)
Critical thinking 5.65 (1.113) 5.568 (1.016) 5.70 (1.184) t =-0.603 (p = 0.548)
Passion for learning 5.98 (1.195) 5.98 (1.229) 5.97 (1.179) t=0.043 (p = 0.966)
Wisdom 5.82 (1.021) 5.65 (0.988) 5.94 (1.034) t=-1.556 (p =0.122)
Courage 5.16 (1.255) 5.15(1.227) 5.17 (1.285) t=-0.076 (p = 0.939)
Perseverance 5.69 (1.409) 5.71(1.273) 5.67 (1.511) t=0.155 (p = 0.877)
Honesty 5.56 (1.362) 5.37 (1.237) 5.70 (1.438) t=-1.348 (o = 0.180)
Vitality 5.78 (1.139) 5.94 (1.056) 5.66 (1.190) t=1.372 (p=0.173)
Love 6.09 (0.831) 6.38 (0.844) 5.87 (1.382) t=2.535(p=0.013)
Amability 6.41(0.831) 6.50 (0.728) 6.34 (0.899) t=1.034 (p = 0.303)
Intelligence 5.84 (1.160) 5.85 (1.092) 5.83 (1.215) t=0.082 (p = 0.934)
Teamwork 6.09 (1.012) 6.37 (0.768) 5.89 (1.123) t=2.652 (p = 0.009)
Justice 5.92 (0.941) 5.88 (1.003) 5.94 (0.899) t=-0.337 (p = 0.737)
Leadership 5.30 (1.346) 5.25 (1.203) 5.33 (1.452) t=-0.318 (p = 0.751)
Forgiveness 5.43 (1.226) 5.40 (1.376) 5.46 (1.112) t=-0.236 (p = 0.813)
Humility 5.99 (0.940) 6.06 (0.850) 5.94 (1.006) t=0.666 (p = 0.507)
Prudence 5.68 (1.235) 5.69 (1.147) 5.67 (1.305) t=0.092 (p = 0.927)
Selfcontrol 5.30 (1.390) 5.48 (1.244) 5.17 (1.484) t=1.218 (p = 0.226)
Wonder 5.85 (1.034) 5.83 (1.098) 5.87 (0.992) t=-0.234 (p = 0.815)
Gratitude 6.58 (0.641) 6.44 (0.777) 6.69 (0.498) t=-1.977 (p = 0.051)
Optimism 5.31 (1.361) 5.44 (1.259) 5.21(1.433) t=0.914 (p = 0.362)
Sense of humor 6.08 (0.992) 6.15(0.872) 6.03 (1.076) t=0.688 (p = 0.493)
Spirituality 4.31 (1.855) 4.44 (1,765) 4.21 (1.925) t=0.670 (p = 0.504)
MCSP 7.47 (1.187) 7.42 (1.242) 7.50 (1.152) t=-0.353 (p = 0.725)
PMCS 10.66 (1.519) 10.25 (1.846) 10.97 (1.142) t=-2.487 (p = 0.015)

CTR, corrected typified residuals; those less than —1.96 or greater than 1.96 were considered significant. The groups from among the categorical variables in which the
CTRs were significant are shown in bold. When the post hoc tests in the quantitative variables were significant, we have indicated the highest scoring group; n, sample;
M, average; SD, standard deviation; x?, Pearson chi-squared test; t, Student’s t-test; GACS-24, Global Assessment of Character Strengths-24; PIL, purpose in life.

Linear Regressions and Data Modeling

Table 4 shows the results of the linear regressions, which allowed
us to predict psychopathological variables based on the SARS-
CoV-2 exposure as well as PIL, character strengths and moral
courage variables. The BAI score was predicted by exposure
of family and friends to the virus, GACS-24 spirituality, PIL,
and GACS-24 honesty. The BDI-II score was predicted by PIL,
while that of the ASD could be predicted by occupation. The
AUDIT score was predicted by being a smoker, age, and the
sum of character strengths from the GACS-24. Finally, total
psychopathology was predicted with PIL, occupation, and the
exposure of family and friends.

Finally, Figure 1 shows a model describing the predictor effect
of family and friends exposure to SARS-CoV-2, PIL, spirituality,
and honesty in BAI. Family and friends exposure to SARS-CoV-2
(B[95% CI] = 3.61 [1.59, 5.63]; p < 0.001), PIL (B[95% CI] = -0.15
[-0.24, ~0.05]; p = 0.002), spirituality (B[95% CI] = 1.67 [0.92,

2.41]; p < 0.001), and honesty (B[95% CI] = ~1.14 [-2.14, -0.14];
p =0.024) all directly affected BAI. In addition to a direct effect on
anxiety, PIL also had an indirect effect through honesty (B[95%
CI] = 0.02 [0.008, 0.04]; p = 0.004), while spirituality had an
indirect effect through PIL itself (B[95% CI] = 2.81 [1.49, 4.13];
p < 0.001).

DISCUSSION

This is the first work to evaluate the effect of the COVID-
19 pandemic on the development of psychopathology in health
sciences students while also considering the effects exerted by
PIL, character strengths and moral courage.

In our work the more exposure of family and friends of
the health science students, the greater their risk of developing
anxiety. Recent studies have shown that exposing family to
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TABLE 3 | Psychopathology in students.

Total N = 122

Nursing students n = 52

% (n) / M (SD) % (n) / M (SD)

Medical students n = 70

% (n) / M (SD) t / x°(p) post hoc/CTR

BAI 9.50 (8.133) 11.19 (8.381)
Anxiety yes 51.6 (63) 63.5 (33)
BDI-II 7.96 (6.329) 9.17 (6.116)
Depression yes 15.6 (19) 21.1 (11)
AS score 6.16 (4.773) 7.29 (4.820)
Acute stress yes 25.4 (31) 36.5 (19)
DAST-10 0.20 (0.616) 0.29 (0.776)
Drugs yes 13.1(16) 15.4 (8)
AUDIT 3.32 (2.785) 3.38 (3.504)
Alcohol yes 14.8 (18) 17.3(9)
Psychopathology 27.61 (17.680) 31.85 (18.375)
Mental disorder yes 66.4 (81) 69.2 (36)

8.24 (7.767) t=2.005 (p = 0.047)
42.9 (30) ¥2 =5.072 (p = 0.024) 2.3/-2.3
7.06 (6.377) t=1.844 (p = 0.068)
11.4(8) ¥2 =2.146 (p = 0.143)
5.33 (4.596) t=2.281 (p = 0.024)
17.1 (12) ¥2 =5.922 (p = 0.015) 2.4/-2.4
0.14 (0.460) t=1.206 (p = 0.232)
11.4 (8) ¥2 =0.410 (p = 0.522)
3.27 (2.126) t=0.206 (p = 0.837)
12.9 (9) ¥2 = 0.470 (p = 0.493)
24.46 (16.582) t=2.324 (p = 0.022)
64.3 (45) x2 =0.327 (p = 0.567)

CTR, corrected typified residuals; those less than —1.96 or greater than 1.96 were considered significant. The groups from among the categorical variables in which the
CTRs were significant are shown in bold. When the post hoc tests in the quantitative variables were significant, we have indicated the highest scoring group; n, sample;
M, average; SD, standard deviation; X2 , Pearson chi-squared test; t, Student’s t-test; BAI, Beck Anxiety Inventory; BDI-Il, Beck Depression Inventory-Il; AS, Acute Stress;
DAST-10, Drug Abuse Screening Test; AUDIT, Alcohol Use Disorders Identification Test.

COVID-19 was the main reason why healthcare workers did not
go to work (33), being also the most important factor for the
development of anxiety, depression and acute stress (11).
Previous studies have already shown the ability of PIL to
positively moderate the prevention of psychiatric disorders
(34, 35). A high PIL score reduces the likelihood of the
appearance of anxiety (36, 37). In fact, PIL can affect anxiety
both directly and indirectly, through honesty (Figure 1). In
addition, and in line with previous research (38), a high PIL
is also protective against the onset of depression. Taking all
of this into account in medical and nursing students, it is

TABLE 4 | Significant odds ratios of linear regression models predicting the
presence of psychopathology.

Response Predictors OR (95% CI) P-value
BAI Exposure of family/friends 4.013 (1.806, 6.220) <0.001
GACS-24 Spirituality 1.047 (0.311, 1.783) 0.006
PIL -0.180 (-0.276,-0.084)  <0.001
GACS-24 Honesty —1.144 (-2.140, -0.149) 0.025
BDI-II PIL -0.201 (-0.272,-0.130)  <0.001
ASD QOccupation (nursing student)  —1.960 (-3.661, -0.259) 0.024
AUDIT Smoker 1.749 (0.507, 2.991) 0.006
Sum of strengths GACS-24 —-0.035 (-0.065, -0.004) 0.027
Age -0.133 (-0.231, -0.034) 0.009
Total PSY  Exposure of family/friends 5.189 (0.546, 9.382) 0.029
PIL -0.394 (-0.604, -0.184)  <0.001
Occupation (nursing student) -8.304 (-14.254, -2.354)  0.007

Predictor variables plus age, sex, spirituality, psychological/psychiatric treatment
during the pandemic, physical iliness, and psychiatric history were all entered
into all the forward models. BAI, Beck Anxiety Inventory; BDI-Il, Beck Depression
Inventory-Il; AS, Acute Stress; AUDIT, Alcohol Use Disorders Identification Test;
PSY, psychopathology.

worth highlighting the protective role that a high PIL has
in terms of the appearance of anxiety, depression and total
psychopathology.

On the contrary, intense spirituality is associated with
lower subjective wellbeing in medical students (39) and can
increase the levels of anxiety and depression (40-42), also
among nursing personnel (43). However, other studies have
opposite conclusions, stating that spirituality protects against the
appearance of psychopathology (44-46). One of the possibilities
for which this phenomenon could occur is “spiritual distress,”
a state of suffering related to an impaired ability to experience
purpose/meaning in life through connection with oneself, others,
the world or a higher being (47). Spiritual distress frequently
occurs in response to changes in health and life processes that
disrupt a person’s sense of purpose/meaning, just as it might
happen in a pandemic. In fact, there are studies that linked
participation in stressful events with increased spiritual distress
and psychopathology (48). Thus, intense spirituality would act
in two different ways: (1) Boosting the PIL and enhancing its
protective role; (2) Acting as a vulnerability factor through the
concept of spiritual distress (Figure 1).

Opposite to prior studies (11), no significant results have been
found regarding the predictor role of moral courage. This could
be explained because the health sciences students have not yet
worked and therefore did not experience moral distress from
it (difference between an individual’s moral expectations and
the behavior they are actually able to implement) which is the
responsible of developing psychopathology (49).

To sum, our work indicated that anxiety levels can predicted
by the degree of family and friends” exposure to SARS-CoV-2,
PIL, honesty and the students’ level of spirituality (Figure 1).

Our research showed that nursing students had a higher
incidence of anxiety, acute stress and total psychopathology, as
seen prior to the pandemic (4). In fact, occupation (nursing) have
been linked to higher risk of acute stress levels, coinciding these
findings with the results of recent works (50) that demonstrated
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FIGURE 1 | Explanatory model between purpose in life, spirituality, honesty, exposure, of family and friends, and the Beck’s Anxiety Inventory. Significant

relationships are marked in red. BAIl, Beck Anxiety Inventory; PIL, purpose in life.

a high prevalence of acute stress among nursing personnel.
Nevertheless, being a medical student was a protective factor
against total psychopathology. Although no previous research has
compared the profile of both these groups of students, we believe
that our results should be considered based on the differences
in the academic plan and the vocational peculiarities of the
medical and nursing professions. Medicine is characterized by
an analytical approach, oriented toward diagnosis and treatment,
with more distant treatment, while nursing is characterized by
close contact with the patient, taking an emotional approach
that requires empathy. This may be associated with the greater
involvement of nursing staff in the processes of the patients they
treat, meaning that they integrate part of the suffering of others
and thereby themselves tend to develop symptoms of anxiety,
stress, or depression.

This theory would be reinforced by the finding that occupation
(nursing) can predict high levels of acute stress and the better
results for GACS-24 teamwork and love item obtained by
nursing students. As an alternative hypothesis, medical students
may have greater social desirability than nursing students
meaning that they therefore tend to minimize psychopathology.
Indeed, previous studies have shown an inverse relationship
between social desirability and psychopathology (51). However,
other elements could also influence the development of mental
pathologies in students. For example, discontinuity in the
educational process, conversion toward solely digital teaching
models, and the lack of resources provided by academic
institutions are factors that affect students and may have
increased their levels of anxiety and stress (52). In addition, the
suspension of clinical practices during the pandemic, and at a
time of increased healthcare pressure in hospitals, in parallel
to the maintenance of students’ academic obligations during
the periods of confinement, could also have contributed to the
development of symptoms (53).

Therefore, it is advisable to pay attention to the education
of health sciences students as it could affect their future
mental health. Likewise, not addressing the psychopathology
they present as students would have a negative impact on
their future job performance (54). One way to prevent this
psychopathology would be to incorporate to their student
training workshops and seminars aimed at reinforcing their
purpose in life through individual introspection exercises on
personal goals and passions (55).

Finally, we must mention the main limitations of this study.
Firstly, this work was carried out at a single Health Sciences
Faculty, which may reduce its external validity compared to
multicenter studies. Secondly, when weighing up the impact
of the COVID-19 pandemic we must consider the cumulative
incidence in each region or country, which was lower in the
province where the study was carried out compared to other
areas in Spain and other countries. Sociodemographic differences
between both groups of students should also be considered
because these could influence the presence of psychopathology.
Thirdly, because of the cross-sectional nature of this study, we
cannot state with certainty that the psychopathological results
we found responded exclusively to the COVID-19 pandemic
and the predictor variables. The intentional sampling used
in the recruitment should also be considered as a possible
methodological weakness.

CONCLUSION

This study shows that the COVID-19 pandemic impacted the
development of psychopathology in health sciences students.
Specifically, exposure of the students’ family and friends to SARS-
CoV-2 favored the appearance of symptoms of anxiety. Studying
medicine was a protective factor against total psychopathology
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while being a nursing student was associated with high levels
of acute stress. In contrast, honesty had a preventing role in
the onset of anxiety and a high PIL was protective against the
appearance of anxiety, depression, and total psychopathology.
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The present study examined a moderated mediation model between life satisfaction
and suicidal ideation among Chinese college students during the recurrent outbreak
of COVID-19. Seven hundred and ninety college students participated in the study
and completed questionnaires on life satisfaction, suicidal ideation, depression, and
gratitude. Findings indicated that (1) Depression played a partial mediating role between
life satisfaction and suicidal ideation. Life satisfaction was not only directly affected
suicidal ideation, but also indirectly affected suicidal ideation through the mediating
effect of college students’ depression; (2) Gratitude played a moderating role in the
effect of life satisfaction on depression, and the link between life satisfaction and suicide
ideation was only significant for those with higher gratitude. This study provides practical
implications for the prevention of suicidal behavior among Chinese college students
during the recurrent outbreak of COVID-19.

Keywords: life satisfaction, suicidal ideation, depression, gratitude, COVID-19, Chinese college students

INTRODUCTION

In March 2020, the World Health Organization (WHO) declared COVID-19 as a global pandemic
(1). In order to prevent the further spread of the pandemic, people were forced to maintain
social distance. While keeping social distance is an important measure to control the spread of
COVID-19, it may affect people’s mental health (2). Studies suggest that social distance may increase
people’s feelings of loneliness and hopelessness, which may lead to suicide (3). A longitudinal study
in Germany found that the 12-month suicide ideation of German college students increased from
26.6% in 2019 to 60% in 2020, that is to say, the proportion of college students suffering from
suicidal ideation in 2020 was twice as high as in previous years (4). In China, the study found
that suicidal ideation among college students has been on the rise from 8.5% in February 2020 to
14.3% in June 2020 (5). So, a possible reason for the increase in suicide rates may be the isolation
measures during the COVID-19 pandemic. With the increasing popularity of internet devices,
people can gather a wide variety of information through the internet, and individuals at risk of
suicidal behavior often approach suicide by searching the internet for information and news about
self-harm and suicidal behavior, especially during adolescence (6). The World Health Organization
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Life Satisfaction and Suicidal Ideation

regards reducing the incidence of non-fatal suicidal behavior
and suicide mortality as the focus of suicide prevention and
intervention work (7). Therefore, in the Internet era, we need
to pay more attention to individual suicidal ideation to prevent
occurrence of suicidal behavior. Therefore, it is essential to
explore the influencing factors of people’s suicidal ideation during
public health emergencies which facilitates the advancement of
suicide prevention as well as pandemic control.

Life Satisfaction and Suicidal Ideation
Suicide is the leading cause of death among people aged 15-
34 in China (8). 47.2% of the abnormal deaths among college
students in China are suicide (9). Suicidal ideation refers to those
who have lost the desire to live but have not yet caused physical
injury (10). During the recurrent outbreak of COVID-19, suicidal
ideation may be higher among college students due to isolation
and social distancing. Therefore, it is necessary to understand
the influencing factors and mechanisms of suicidal ideation in
college students.

Life satisfaction refers to an individual’s stable and universal
overall evaluation of life conditions (11). Research showed
that the pandemic affected life satisfaction (12, 13). The
coronavirus threatens peoples safety and desire for survival,
affecting their quality of life (13). As a result, people are less
satisfied with their lives during COVID-19. Life satisfaction was
significantly negatively correlated with suicidal ideation (14), and
life dissatisfaction was an important cause of suicide (15). To
better explore the relevant factors of suicidal ideation in college
students during the pandemic, it is very important to study the
relationship between life satisfaction and suicidal ideation.

Depression as a Mediator

Depression is a key indicator for diagnosing an individual’s
mental health (16), and usually refers to persistent negative
emotional experiences in peoples lives, such as oppressive,
anxiety, sadness, pain, etc. (17). Individuals with depression
often experience sleep disturbance, loss of appetite, and in severe
cases, suicidal ideation (18). Depression seriously threatens the
physical and mental development of adolescents (19), especially
college students in their late adolescence (17). A study shows that
depression due to COVID-19 is prevalent among Chinese college
students (20) and the combined prevalence of elevated clinical
depressive symptoms in adolescents during the COVID-19
pandemic is estimated to be 30.6% (21). Individuals with lower
life satisfaction are more inclined to adopt negative coping
styles in daily life, experience more negative emotions, and are
more likely to be depressed (22, 23). Also, according to the
research, temperaments greatly impact psychological distress and
suicidality. Among them, the suicide attempt rate of severe
depression is as high as 50%, which shows that depression
is very harmful to individual psychology (24). At the same
time, typical individual risk factors for suicidal ideation include
psychiatric disorders, especially depression (25). Depressed
individuals are prone to have suicide ideation due to low
mood, pessimism, and world-weariness, and suicidal ideation is
commonly seen in people with depression (26-28). Thus, we
posit the following hypothesis:

Depression

Suicidal ideation

Life satisfaction

FIGURE 1 | The moderated mediation model.

Hypothesis 1. Depression will mediate the relationship
between life satisfaction and suicidal ideation.

Gratitude as a Moderator

Gratitude refers to an emotional trait in which an individual
responds to the help of others with gratitude, thereby enabling
himself to obtain a positive experience or result, which can have
a positive impact on the individual’s psychological development
(29). At present, most of the research in the field of gratitude
has focused on the relationship between gratitude and positive
emotions such as life satisfaction and wellbeing (30, 31), but
some researchers have found that the trait of gratitude is also
closely related to the negative emotions of individuals (32, 33).
According to the extended construction theory of gratitude,
individuals with high gratitude traits pay more attention to
the construction of interpersonal relationships, and use their
interpersonal resources to solve problems, thereby reducing
negative emotions that affect them, such as depression (34).
Lin (35) find that gratitude is one of the important protective
factors for adolescents’ mental health, and it is significantly and
negatively associated with depression among college students.
Thus, not only does life satisfaction reduce a person’s risk
of depression, but also gratitude traits reduce a person’s risk
of depression, both of which are protective factors against
depression. According to the protective-protective factor model
(36), the presence of one protective factor enhances the effect
of another protective factor (37). According to the model,
the effect of protective factors (life satisfaction) on depression
in college students may be greater for individuals with high
protective factors (gratitude). Specifically, the alleviating effect of
high life satisfaction on depression is stronger when individuals
have higher gratitude, while the alleviating effect of high life
satisfaction on depression is weaker in individuals with lower
gratitude. Thus, we posit the following hypothesis:

Hypothesis 2. Gratitude will moderate the relationship
between life satisfaction and depression.

The Present Study

Taken together, the current study had two aims. First, we
tested whether depression mediated the relationship between
life satisfaction and suicidal ideation among Chinese college
students during the recurrent outbreak of COVID-19. Second, we
examined whether gratitude moderated the associations between
life satisfaction and depression during the recurrent outbreak of
COVID-19 (Figure 1).
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METHODS

Participants

This study was approved by the Ethics Committee of the School
of Psychology, Jiangxi Normal University. Convenience sampling
strategies were used. Eight hundred and nineteen questionnaires
were distributed, and 790 valid questionnaires (284 males,
Mge = 20.83, SDyge = 1.60) were finally collected, with a recovery
rate of 96.5%. In this study, the exclusion criteria for invalid
questionnaires were (1) the total score of the camouflage subscale
of the Suicidal Ideation Scale > 4, (2) regular responses (i.e., the
same option being selected repeatedly or answer in the pattern of
1,2, 3,4,5), and (3) too short a response time (<3 min). Among
the 790 participants, 102 were freshmen, 260 were sophomores,
237 were juniors and 191 were seniors. All participants provided
informed consent and completed the survey voluntarily.

Measures

Life Satisfaction Scale

The Chinese version (38) of the Life Satisfaction Scale (39) was
used to measure life satisfaction. There is one dimension with five
items (e.g., “In most ways my life is close to my ideal”). Each item
is scored on a seven-point Likert scale ranging from 1 (strongly
disagree) to 7 (strongly agree). The average score of the five items
was calculated, with higher average scores representing higher life
satisfaction. In the present study, the McDonald’s w coeficient of
the Life Satisfaction Scale was 0.93.

Gratitude Scale

The Chinese version (29) of the Gratitude Questionnaire (40)
was used to measure gratitude. Participants rated six items (e.g.,
“When I set myself an objective, I continue until I achieve it”) on a
seven-point scale ranging from 1 (strongly disagree) to 7 (strongly
agree). The average score of the six items (two items are reverse
scored) was calculated, with higher scores reflecting greater
gratitude. In the present study, the McDonald’s w coeflicient of
the Gratitude Questionnaire was 0.78.

Depression Scale

Depression was measured by the nine-item Patient Health
Questionnaire (41). The Chinese version was revised by Bian
et al. (42). This scale consists of nine items (e.g., “Feeling down
depressed or hopeless”). Each item was rated on a four-point
scale (0= not at all to 3= almost every day). The average score
of the nine items was calculated, with higher scores reflecting
more severe depression. In the present study, the McDonald’s ®
coefficient of the Patient Health Questionnaire was 0.94.

Suicidal Ideation Scale

Suicidal ideation was measured by the Self-Rating Idea of
Suicide Scale (43). The scale was specially developed under
the background of Chinese culture. This scale consists of 26
items (e.g., “I wanted to end my life”), including 4 subscales:
hopelessness (12 items), sleep (4 items), optimism (5 items),
and camouflage (5 items). The camouflage subscale was used
to determine whether the participants responses were truthful.
If the total score of the camouflage subscale > 4, the test was

invalid. Therefore, the scores of the camouflage subscale were
not included in the total score and the study used the mean
scores of the three subscales of hopelessness, sleep, and optimism
(43), with higher scores representing higher suicidal ideation.
The scale is scored from 0 to 1, with 0 representing no and
1 representing yes. In the present study, the McDonalds w
coefficient of the Self-Rating Idea of Suicide Scale was 0.86.

Procedure

The survey was hosted on Wenjuan Web (Shanghai Zhongyan
International Science and Technology, Shanghai, China; https://
www.wenjuan.com/) from January 2 to 12, 2022. Most Chinese
college students were still in school preparing for their final
exams during this period, so participants were not in a closed-
school period. Specifically, we first created an online survey, and
then generated a QR code to facilitate publishing. The QR code
was then sent to WeChat and QQ groups (i.e., online social media
platforms) where interested participants could participate in the
study. Participants completed the survey anonymously to collect
information on gender, age, life satisfaction, suicidal ideation,
gratitude, and depression. In this study, participants provided
informed consent. In this study, all responses were anonymous.
There was no compensation for participating in this study, and
the participants participated entirely voluntarily. The study was
approved by the ethics committee of the first author’s university.

RESULTS

Preliminary Analyses

The means and Pearson correlations among the study variables
are presented in Tablel. Life satisfaction was negatively
correlated with depression (r = —0.22, p < 0.001) and suicidal
ideation (r = —0.41, p < 0.001), and positively correlated
with gratitude (r = 0.23, p < 0.001). Gratitude was negatively
correlated with depression (r = —0.35, p < 0.001) and suicidal
ideation (r = —0.31, p < 0.001). Additionally, depression was
positively correlated with suicidal ideation (r = 0.68, p < 0.001).

Testing for Mediation Effect

Hypothesis 1 was tested with Equation 4 of the PROCESS
macro (44). As Table 2 Equation 1 (suicidal ideation) showed,
life satisfaction was negatively related to suicidal ideation
[ = —041, t = —12.65, 95%CI (—0.48, —0.35), p < 0.001].
According to Equation 2 (depression) and Equation 3 (suicidal
ideation), life satisfaction was significant negatively related to
depression [B —0.23, t = —6.48, 95%CI (—0.29, —0.16),
p < 0.001] and significant negatively related to suicidal ideation
[ = —027, t = —10.84, 95%CI (—0.32, —0.22), p < 0.001].
Depression was positively associated with suicidal ideation
(B = 061, t = 24.36, 95%CI (0.56, 0.66), p < 0.001]. Thus,
hypothesis 1 was supported, and depression partially mediated
the relationship between life satisfaction and suicidal ideation.

Moderated Mediation Effect Analysis
The moderated mediation model was tested with Model 7 of
the SPSS macro-PROCESS (44). The results were shown in
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TABLE 1 | Descriptive statistics.

M SD 1 2 3 4
1 Life satisfaction 4.67 1.25 1
2 Gratitude 5.02 0.84 0.23"** 1
3 Depression 1.06 0.77 —0.22"* —0.35"* 1
4 Suicidal ideation 0.29 0.23 —0.41%* —0.31" 0.68"* 1
N = 790; ***p < 0.001.
TABLE 2 | Testing the mediation effect of life satisfaction on suicidal ideation.
Predictors Equation 1 Equation 2 Equation 3 Equation 4
(suicidal ideation) (depression) (suicidal ideation) (depression)
B (95%Cl) t B (95%Cl) t B (95%Cl) t B (95%Cl) t

Age —0.01 -0.38 —0.0004 —0.02 —0.008 —0.49 —0.001 —0.07

(—0.05, 0.03) (—0.04, 0.04) (—0.04, 0.02) (—0.04, 0.04)
Gender —0.03 -0.88 —0.08 —-1.14 —0.009 -0.18 -0.07 —1.03

(=0.19, 0.07) (—0.283, 0.06) (=0.11, 0.09) (—0.21, 0.06)
Life satisfaction —-0.41 —12.65" —-0.23 —6.48" —-0.27 —10.84"* —-0.15 —4.38"

(—0.48, —0.35) (—0.29, —0.16) (-0.32, —0.22) (—0.21, —0.08)
Depression 0.61 24.36"*

(0.56, 0.66)
Gratitude —0.33 —9.62"
(—0.39, —0.26)
Life satisfaction x gratitude -0.12 —4.05"
(—0.18, —0.06)
R? 0.17 0.05 0.53 0.16
F 53.36"** 14.09"** 218.52** 29.82***
N = 790; **p < 0.001.
Equation 4 of Table2. The product of life satisfaction and
05 a —k—Low gratitude

gratitude (the interaction term) was significantly associated with
depression [ = —0.12, t = —4.05, 95%CI (—0.18, —0.06),
p < 0.001], suggesting that gratitude could moderate the
relationship between life satisfaction and depression. Specifically,
gratitude could moderate the first half of the indirect pathway.
Hypothesis 2 was supported.

For descriptive purposes, we plotted and explored life
satisfaction against depression, separately for low and high
gratitude. The interaction effect was visually plotted in Figure 2.
Simple slope tests showed that for college students with high
gratitude, life satisfaction was significantly associated with
depression (8 = —0.27, t = —6.06, p < 0.001). As for college
students with low gratitude, life satisfaction had no significant
effect on depression (8 = —0.03, t = —0.65, p > 0.05).

DISCUSSION

Through a survey of 790 Chinese college students, this study
found that life satisfaction was significantly negatively associated
with college students’ suicidal ideation during the recurrent
outbreak of COVID-19. After verifying the direct link, this study
constructed and tested a moderated mediation model to explore
the mechanism of life satisfaction on suicidal ideation. This study

—B-High gratitude

=)

5 ¥}

c

&
o

Depression

-1 1

Low Life Satisfaction High Life Satisfaction

FIGURE 2 | Interaction between life satisfaction and gratitude on depression.

further found that depression played a partial mediating role
between life satisfaction and suicidal ideation in college students.
Gratitude moderated the relationship between life satisfaction
and depression.
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A significant negative association between life satisfaction and
suicidal ideation was found which was consistent with the
findings of non-pandemic period studies (45, 46). Individuals
with low life satisfaction are more likely to have feelings of
hopelessness, which can easily lead individuals to have suicidal
thoughts (47). This suggests that we should pay attention to
college students’ life satisfaction, both during pandemic and non-
pandemic periods, and enhance college students’ life satisfaction
to reduce their suicidal ideation.

The Mediating Role of Depression

Based on verifying the relationship between life satisfaction
and suicidal ideation of college students, this study also deeply
explored the mediating effect of depression on life satisfaction
and college students” suicidal ideation, that is, life satisfaction
affected college students’ suicidal ideation through depression
during the recurrent outbreak of COVID-19, which supported
the hypothesis 1. The results of the study showed a significant
negative association between life satisfaction and depression,
which was consistent with pre-pandemic studies (22). Compared
to the pre-pandemic period, people were less satisfied with their
current living situation due to fear of COVID-19 and various
control measures, as well as economic and psychological stress
during the pandemic, leading to a decrease in life satisfaction
(12). Low life satisfaction leads to more negative affect, which
affects individuals’ mental health and thus increases their risk
of depression. A study showed that the depression incidence
rate caused by the COVID-19 increased by about 27.6% in 2020
(48). And the depression detection rate in the Chinese general
population during the COVID-19 pandemic outbreak was as
high as 53.5% (49). Therefore, we suggest that the life satisfaction
of college students should be taken seriously whether or not
during the COVID-19 pandemic.

Depression is one of the risk factors for suicide. The persistent
negative effect brought by depression makes individuals prone
to thoughts of wanting to end their lives and escape the pain of
the situation at hand. As a result, individuals with depression
are more likely to tolerate and accept suicide (50). According
to clinical studies, 15% of patients with major depression
have a high risk of suicide (51). The findings of this paper
also confirm a significant correlation between depression and
suicide ideation, which was consistent with studies conducted
during non-pandemic periods (52, 53). A study in Japan found
a 16% increase in monthly suicide rates during the second
wave of the COVID-19 pandemic (July to October 2020) (54).
Thus, we need to be especially concerned about the depression
status of college students, especially during the COVID-19
pandemic, which is very important for suicide prevention
among college students. During the pandemic, individuals face
challenges to their mental health due to quarantines and
other measures. This study enriches previous studies based
on university students who were under pandemic control
measures and has important implications for the prevention
of suicidal ideation among university students during the
COVID-19 pandemic.

The Moderating Role of Gratitude

This study also examined the moderating role of gratitude
between life satisfaction and depression. The present study found
that gratitude was significantly and negatively associated with
depression, which was consistent with the findings of the pre-
pandemic COVID-19 study (55). Gratitude plays an important
role in post-traumatic growth, especially during the pandemic
period, and gratitude has many physical and psychological
benefits for individuals, which can lead to a decrease in
depression (56, 57). Therefore, activities to express gratitude can
be actively pursued, which may help to cope with some of the
psychological problems during the COVID-19 pandemic. This
study also found that gratitude has a mitigating effect on the
relationship between life satisfaction and depression during the
recurrent outbreak of COVID-19, that is, when the individual’s
gratitude was low, the effect of life satisfaction on depression
was not significant; but when the individual’s gratitude was
high, the inhibitory effect of life satisfaction on depression was
significant. However, the pre-pandemic studies of COVID-19
did not examine the moderating role of gratitude between life
satisfaction and depression. According to the gratitude coping
hypothesis, individuals with high gratitude respond positively to
stresses and difficulties; on the contrary, individuals with low
gratitude adopt more negative attitudes to deal with the hardships
in life, resulting in negative behaviors such as avoidance, and
thus adversely affect individual physical and mental health (58).
Fredrickson (59) believes that individuals with high gratitude
are good at dealing with interpersonal relationships and can
get help and support from interpersonal resources in the face
of difficulties, thus reducing irritability and depression. During
the pandemic, grateful individuals may be better able to cope
with COVID-19-related stress and are more likely to seek
support from others (60). These findings have implications for
the prevention of depression in college students in the future.
Therefore, it is important to improve the gratitude and life
satisfaction of college students during both pandemic and non-
pandemic periods. According to our research results, college
students who have low life satisfaction and low gratitude were
most likely to be depressed, so attention should be paid to
improving their life satisfaction and gratitude.

Limitations and Future Directions

This study had some limitations. First, this study did not
consider other control variables, such as other demographic
variables (except age and gender) and mental state variables
that may have an impact on the study results. In the future,
these control variables should be taken into account. Second,
this study adopted a cross-sectional design, which cannot infer
the causal relationship between variables in a strict sense. In
the future, a longitudinal tracking experimental design can be
considered to further examine the relationship between variables.
Third, this study adopted a self-report questionnaire. Surveys
may be affected by social favorability, especially for qualities that
are highly socially desirable, such as gratitude. In the future,
measures with less social favorability can be considered, such
as the use of forced-choice questionnaires. Finally, considering
the current study was conducted among Chinese college students
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during the recurrent outbreak of COVID-19, its generalizability
was limited and future studies should be conducted in a more
diverse sample to verify the validity of the current study in other
cultural contexts.

Despite these limitations, this study also has some practical
implications. First, according to the research results, low life
satisfaction will not only increase the depression of college
students but also affect their suicidal ideation of college
students. Therefore, colleges and relevant departments should
pay attention to the quality of life of college students, to
better promote the improvement of life satisfaction of college
students and reduce the risk of depression and suicide.
Second, considering that depression plays a mediating role
between life satisfaction and suicidal ideation in college
students, attention should be paid to the depression status of
college students and their mental health. Finally, gratitude can
moderate the impact of college students’ life satisfaction on
depression, and college students are also a critical period for
the formation and development of individual gratitude (61).
Therefore, it is necessary to pay attention to cultivating the
gratitude characteristics of college students and to use effective
intervention methods (such as “conscious focus on blessings”) to
improve their gratitude awareness. Empirical research has shown
that gratitude interventions can improve people’s gratitude and
life satisfaction (62).

CONCLUSION

In summary, although further research was needed, this study
represented an important step in exploring how life satisfaction
may be related to suicidal ideation among Chinese college
students during the recurrent outbreak of COVID-19. This study

showed that depression played a partial mediating role between
life satisfaction and suicidal ideation. Life satisfaction was not
only directly and positively related to suicidal ideation, but also
indirectly affected suicidal ideation through the mediating effect
of college students’ depression. Moreover, gratitude played a
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Background: As the COVID-19 pandemic continues, online learning and
long-term isolation from social and clinical settings has exacerbated mental
health problems and symptoms of academic burnout among medical students.
However, few studies have discussed symptoms of academic burnout as a
result of reduced social support, and increased stress among medical students
during the process of online learning. To fill this gap, this study investigated the
influencing factors and mechanism of academic burnout in medical students’
online learning process. Both the positive inhibition effect of positive factors
such as social support, and the negative aggravation effect of negative factors
such as stress were explored, while the mediating and protecting role of
resilience is also discussed.

Method: We collected survey data from a total of 817 medical students
from a medical school in China who participated in online learning during
the fall 2021 semester. An online questionnaire was sent to the students in
January, 2022. Items adapted from the DASS Scale developed by Lovibond and
Lovibond were used to measure medical students’ stress levels. The perceived
social support of medical students was assessed by the Gregory MSPSS.
Resilience was evaluated by the 10-ltem Connor—Davidson Resilience Scale
(CD-RISC). Items from the Maslach Burnout Inventory—Student Survey (MBI-
SS) were used to calculate students’ academic burnout. Descriptive analysis,
correlation analysis, hierarchical linear regression analysis and structural
equation modeling were used to analyze the collected data.

Results: The results identified that in the context of online learning
there was a positive correlation between medical students’ stress and
academic burnout, and their resilience played a partial mediating role.
However, social support did not directly affect academic burnout,
but inhibited the prevalence of academic burnout through resilience.
In addition, stress was negatively related to resilience, while social
support was positively related to resilience. Resilience was found to be
negatively related to medical students’ academic burnout in online learning.
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Conclusion: The results of this study can provide a reference for the future
development of appropriate educational strategies and coping measures to
ameliorate the academic burnout of medical students.

stress, social support, resilience, academic burnout, medical students, online learning,

COVID-19

Introduction

Since the COVID-19 outbreak, online learning has become
an expanded form of learning on campus in response to
sudden lockdowns. Meanwhile, the COVID-19 pandemic also
has profound impacts on medical students learning, with
the majority of medical students experiencing online learning
(1). The advantage of online learning is flexibility without
the limitation of time and place, which ensures the orderly
development of teaching, and plays an important role in
ensuring that students complete theoretical courses (2). At the
same time, online learning poses many challenges to education
systems, and has an especially negative effect on medical
students (3).

The most significant challenge is the poor learning outcomes
of online learning for medical students, such as decreased
academic performance and low learning satisfaction (4). What
is more, a survey of medical students’ online learning during
the COVID-19 pandemic suggested that nearly half of medical
students were experiencing academic burnout (5), which is
closely related to their mental health status (6).

Medical students reported higher levels of academic burnout
and showed more signs of stress, anxiety, and depression
than students in other majors. The COVID-19 pandemic has
exacerbated the poor mental health of the medical student
population (7), particularly the stress of medical students (8).
Through a comparative study of 764 medical students before
and after the COVID-19 pandemic, Li et al. (9) found that
medical students were experiencing increasing stress during the
COVID-19 pandemic. Prior research explored the mental health
problems of medical students, and discussed social support
at the same time (10, 11). During the COVID-19 pandemic,
“physical isolation” was implemented to prevent infection. As
a way of isolating teachers and students, there was a transition
from classroom learning to virtual learning, which could lead to
individual isolation and lack of social support (12).

Stress was identified as a decisive risk factor for burnout,
while social support was regarded as a protective factor for
burnout in prior studies (13). The burnout of medical students,
as future doctors, will affect public health (14). Meanwhile,
it has been confirmed that stress (15) and perceived social
support (16) of medical students also had an influence on the
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development of resilience, which is a protective mechanism
against burnout (17-19).

The mounting evidence confirmed the independent
correlation between stress, social support, resilience and
academic burnout, as well as the mediating effect of resilience
on job stress and burnout (20, 21). However, there are the
following deficiencies: firstly, the role of resilience in the
relationship between social support and academic burnout
remains unknown; secondly, the previous research on stress
and the resilience of medical students was mostly based on
clinical training and campus learning, or was to explore
the problems of medical students’ mental health during the
COVID-19 pandemic. However, research probing the possible
relationship between stress, social supports, resilience, and
academic burnout among medical students in the context of
online learning during the COVID-19 pandemic is rare.

Since the outbreak of the COVID-19 pandemic, there has
been increasing evidence reported that online courses which
cannot provide practical and experimental opportunities for
medical students has led to academic burnout and stress among
medical students (22). Resilience, as a positive psychological
resource, should be studied as a protective mechanism for
the mental health of medical students to reduce losses in the
field of medical education during the COVID-19 and post-
COVID-19 era. Therefore, the purpose of this study is to
explore the relation between stress, social support, resilience and
academic burnout, especially the mediating role of resilience
among medical students in online learning during the COVID-
19 pandemic.

Theoretical background and
hypotheses

Stress, social support, and academic
burnout among medical students

Burnout, which is a serious issue in the public health
area, can be characterized as emotional exhaustion, cynicism,
and low personal efficacy (23, 24). In this study, we focus on
academic burnout in the medical student population, which
has a higher rate of burnout symptoms than other populations
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(25). Differing from job burnout, academic burnout emphasizes
that students are exhausted due to learning demands, have
a cynical attitude toward learning, and have a low sense of
learning achievement as students (26). A number of studies have
shown that medical students who suffer from academic burnout
have a higher level of stress (27-29). Stress is defined as the
transactional process that occurs when an event is perceived
to be relevant to an individual’s well-being, has the potential
to cause harm or loss, and requires mental, physical and/or
behavioral efforts to manage the event and its outcome (30).
The outward manifestations of stress are difficulty in relaxing,
irritability, nervous excitability, and impatience (31). Stress plays
an important role in the overall mental health and academic
performance of medical students. Students who are stressed
or under a high degree of stress for long periods of time
show poor academic performance and mental health problems
such as anxiety and depression (32, 33). Often the stress has
a negative impact on individual studies or life. A significant
correlation has been found between stress and academic burnout
among medical students. For instance, through a cross-sectional
study of 241 medical students, Yusoff et al. (34) summarized
that neuroticism, emotional intelligence, and stress negatively
predicted academic burnout, that is, stress should be considered
as a risk factor of academic burnout among medical students.

Therefore, according to the important connection between
stress and burnout mentioned above, it is necessary to
investigate both of these two factors among medical students in
online learning. Specifically, researchers have found that medical
students experienced a higher degree of stress in online learning
than prior school learning during the COVID-19 pandemic
(7, 35), and it is worth our attention whether such stress will lead
to a higher degree of academic burnout among medical students
in online learning during the COVID-19 pandemic. Thus, we
proposed the following hypothesis:

H1la: Stress is positively correlated with academic burnout
among medical students in online learning during the COVID-
19 pandemic.

Online learning during the COVID-19 pandemic has been
implemented to control the spread of infection. The transition
from classroom learning to virtual learning isolated medical
students from campus, clinical settings, teachers, and friends,
and may have led to personal isolation and a lack of social
support (11, 12). Social support, which is considered as
an important factor in an individual’s mental health, refers
to the psychological or physical help provided by family,
friends, and others to an individual facing difficulties (36).
Different from the role of stress, social support is a protective
factor for the academic burnout of medical students. For
instance, perceived social support was established as a protective
factor for effective coping with three domains of burnout
in Kilic et al’s (13) study. A meta-analysis of the relation
between social support and students’ burnout indicated that
social support, especially school and teacher support, has a
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strong negative relationship with student burnout (37). Thus,
medical students are spatially isolated from school and teachers
during COVID-19, and the impact of reduced social support
on academic burnout deserves our attention. Therefore, we
proposed that:

H1b: Social support is negatively correlated with academic
burnout among medical students in online learning during the
COVID-19 pandemic.

The mediating role of resilience between
stress-social support and academic
burnout

Resilience can be described as a relatively good psychological
consequence of coping with challenges, adversities, and other
adverse events (38, 39). The concept of resilience indicates the
reason why individuals with high levels of stress can also thrive
and gain a higher level of competence to cope with challenges.
Resilience is thought to be a resource that individuals use to
resist stress, and to cushion the negative effects of stress in
some studies. Bajaj et al. (40) verified that there is a negative
correlation between stress and resilience among undergraduate
students. Shi et al. (41) showed that reducing the perceived
stress of medical students can enhance their resilience. Thus, we
proposed that:

H2a: Stress is negatively correlated with resilience among
medical students in online learning during the COVID-
19 pandemic.

In contrast to stress, social support has been proved to
be an effective mechanism for improving individual resilience
in several studies. For instance, Ozsaban et al.’s (42) research
demonstrated that nursing students with high levels of
psychological resilience perceived higher levels of social support,
while Goulet et al. (43) indicated that female college students
with higher levels of social support showed higher levels of
resilience than those with lower levels of social support. Thus,
we proposed that:

H2b: Social support is positively correlated with resilience
among medical students in online learning during the COVID-
19 pandemic.

Resilience is considered to be a protective mechanism
against the consequences of burnout in several studies. For
example, Guo et al. (44) found that resilience was an important
predictor of burnout among nurses. Houpy et al. (45) indicated
that the resilience of medical students is lower than that of the
general population sample, and that resilient students did not
experience symptoms of burnout and were able to deal with
difficult clinical events well. Thus, we hypothesized that:

H3: Resilience is negatively correlated with academic
burnout among medical students in online learning during the
COVID-19 pandemic.
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As for the mediating role of resilience, some evidence has
been provided by several studies. For example, Janus et al. (46)
indicated that the relationship between stress and depressive
symptoms was weakened for students with high resilience.
In Kaplan et al’s research (47), the relationship between
mindfulness and burnout was partially mediated by resilience.
Hao et al. (20) found that resilience can prevent burnout from
developing by relieving stress among civil servants in China.
Based on the existing literature, it can be concluded that the
impact of mental health factors including stress on burnout is
mediated by resilience. Thus, we proposed that:

H4a: The link between stress and academic burnout
is reduced when the mediating variables of resilience
are controlled.

Besides, the mediating role of resilience on the association
between social support and loneliness (48), mental well-being
(49), and sleep quality (50) was proved. Nevertheless, direct
evidence that resilience is the mediator in the relationship
between social support and burnout has not been provided
by the existing literature. Both social support and stress are
predictors of resilience and burnout. It is also worth exploring
whether the impact of the sharp decrease in perceived social
support on burnout is affected by resilience. Stress is a risk factor
for academic burnout, while social support is a protective factor
for academic burnout. In addition to exploring the influence
mechanism of “stress-resilience-academic burnout,” it is also
worth exploring whether the impact of the sharp decrease in
perceived social support on the burnout of medical students is
affected by the mediating effect of resilience during the COVID-
19 pandemic. Furthermore, Meneghel et al. (51) confirmed that
job social resources had an impact on team resilience, and
in turn affected performance. According to the Job-Demand
Resources Model, social support is an important job resource;
therefore, we can speculate that resilience plays a mediating role
in the relationship between social support and medical students’
negative performance, that is, academic burnout. The results
can offer suggestions for providing effective and appropriate
social support for future medical students when facing stressful
situations with high resilience for avoiding burnout. Thus, we
proposed that:

H4b: The link between social support and academic
burnout is reduced when the mediating variables of resilience
are controlled.

Hypothesized conceptual model

The Job-Demand Resources Model (JD-R model) proposes
that the work characteristics of all jobs can be summarized as
job demands and resources which include stress, social support,
and so on (52). During the COVID-19 pandemic, medical
students, as future doctors, were under stress to learn online,
which can drain their mental resources and lead to burnout
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(53). Social support can then serve as job resources to help
medical students resist burnout (54). The mediating effect of
resilience on the relationship between job demands and workers’
performance, as well as job resources and workers” performance
has been explored in prior studies. For example, Ceschi et al.
(55) confirmed the moderating role of resilience in the mediating
influence mechanism of resilience on the relationship between
job demands and task performance based on the Job-Demand
Resources Model. Therefore, this study speculated that the
resilience of medical students may alleviate the burnout caused
by the stress of job demands, and may also play a mediating role
in the negative correlation between social support and burnout.
Based on the above theoretical background and the JD-R model,
this study explored the relationship between medical students’
stress, social support, and academic burnout, as well as the
mediating role of resilience among them. Five hypotheses and
the hypothesized conceptual model of this study were proposed,
as shown in Figure 1.

Methodology

Participants and procedures

A total of 817 medical students from a medical college in
Nanjing, China, who had previously studied online at home
due to the COVID-19 pandemic during the fall 2021 semester,
were recruited. All the participants completed anonymous
online surveys via Questionnaire Star (https://www.wjx.cn/)
which is widely used as a professional online survey tool
in China. In order to ensure the reliability of the research
results, ethical considerations were followed to conduct the
study. The purpose and voluntary nature of the study were
explained to the medical students in advance. The researchers
also stated that no sensitive information would be passed
on, ensuring the anonymity of participants. According to
national legislation and the institutional requirements, no
confirmation documents or agreements were required to prove
the consent of the participants. Participants’ behaviors in filling
out the questionnaire represented that they agreed to participate
in the study. All the questionnaires were filled out with
participants’ consent in the end. After excluding invalid data,
807 valid questionnaires were collected (339 males, 42.00%; 468
females, 58.00%).

Measurements

Demographic information

The first part of the questionnaire collected demographic
information about participants including gender, grade (1st year,
2nd year, 3rd year, 4th year and above), major (clinical medicine
or other), as well as basic information about online learning
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FIGURE 1
Hypothesized model
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during the COVID-19 pandemic, such as the number of online
courses and daily online learning duration.

The second part of the questionnaire, consisting of four 6-
point Likert scales (rating from “5” strongly agree to “1” strongly
disagree), measured the mental status of medical students in
online learning during the 2021 fall semester, including stress,
resilience, and academic burnout, as well as social support.

Stress scale

The items measuring medical students’ stress were selected
from the DASS scale developed by Lovibond and Lovibond (56).
The reliability and validity of this scale for assessing individuals’
depression, anxiety, and stress in Chinese environments has
been verified (57), with seven items measuring individual stress.
In order to fit the special background of online learning, the
items were adjusted, for example, “During the process of online

%

learning, I found it hard to wind down,” “During the process of

»

online learning, I tended to over-react to situations,” “During the
process of online learning, I felt that I was using a lot of nervous
energy, and so on. A higher score indicates a greater severity

of stress.

Social support scale

To measure medical students’ perceived social support
during the COVID-19 pandemic, the Multidimensional Scale of
Perceived Social Support (MSPSS) designed by Gregory et al.
(58) was applied. The MSPSS, adjusted for the context of
online learning, comprises 12 items, for example, “My family
really tries to help me in online learning, such as providing
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me with online learning equipment, etc.” The higher the total
score, the higher the degree of social support that is received
by medical students in online learning during the COVID-
19 pandemic.

Resilience scale

The scale measuring medical students’ resilience in online
learning during the COVID-19 pandemic was adapted from
the 10-Item Connor-Davidson Resilience Scale (CD-RISC)
(59). Similarly, all the items were adjusted to fit the context
of online learning, for example, “During the process of
online learning, coping with stress can strengthen me,” and
“During the process of online learning, I am able to adapt
to change.” A higher score on this scale indicates a higher
level of resilience facing online learning during the COVID-
19 pandemic.

Academic burnout scale

Medical students’ academic burnout was measured using the
Maslach Burnout Inventory-Student Survey (MBI-SS) validated
by Schaufeli et al. (26). The scale, consisting of 15 items, has
been shown to be useful for measuring burnout in groups of
students who are exhausted by learning demands. The revised
questions are more in line with the characteristics of online
learning, for example, “I feel used up at the end of a day of
online learning,” and “After online learning, I have become less
enthusiastic about my studies.” A higher score indicates a greater
degree of academic burnout.
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TABLE 1 Results of CFA.

Fit indices «2/df GFI
Result 2.816 0.945
Threshold <3.0 >0.9

TABLE 2 Results of reliability and validity analysis.

Variables FL CR AVE  Cronbach’s o
Social support 0.573~0.877 0.8548 0.6014 0.842
Stress 0.705~0.925 0.9217 0.7037 0.920
Resilience 0.709~0.888 0.9437 0.7064 0.943
Academic burnout 0.783~0.924 0.9368 0.7485 0.935

Item analysis

Item analysis was used to eliminate inappropriate questions
from the questionnaire to modify the hypothesized model of
this study. At the beginning, there were totally 44 items in the
original questionnaire, which included seven items for the Stress
Scale, 12 for the Social Support Scale, 10 for the Resilience Scale,
and 15 for the Academic Burnout Scale. Firstly, the items with
factor loadings below 0.4 were deleted. (60). After this process,
four items in the Social Support Scale, one in the Resilience
Scale, and five in the Academic Burnout Scale, the factor
loadings of which were below 0.4, were deleted. Secondly, first-
order confirmatory factor analysis (CFA) was applied to remove
inappropriate items from each structure based on residuals until
the residuals reached the ideal threshold (61). After conducting
CFA (as shown in Table 1), two items in the Stress Scale, four in
the Social Support Scale, two in the Resilience Scale, and five in
the Academic Burnout Scale were deleted. Finally, 21 items in
total remained for further analysis, including five for the Stress
scale, four for the Social Support scale, seven for the Resilience
scale, and five for the Academic Burnout scale.

Reliability and validity analysis

The results of reliability and validity analysis are shown
in Table 2. Internal consistency reliability (Cronbach’s alpha)
exceeded 0.8 for all items, and composite reliability (CR) values
for all items ranged from 0.855 to 0.944, indicating good
reliability of this study’s constructs. (61).

The convergent validity and discriminant validity were
tested to verify the validity of all the items. As shown in
Table 3, the values of both factor loading and average variance
extracted (AVE) were higher than 0.5, indicating the acceptable
convergent validity of all items. Meanwhile, all the items’ square
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AGFI NFI CFI RMSEA
0.930 0.964 0.976 0.047
>0.9 >0.9 >0.9 <0.05
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TABLE 3 Result of discriminant validity analysis.

Constructs Social Stress  Resilience Academic
support burnout

Social support 0.776

Stress —0.256 0.839

Resilience 0.571 —0.417 0.840

Academic burnout —0.306 0.738 —0.483 0.865

root of AVE were higher than the Pearson correlation values in
the off-diagonal constructs. Thus, the discriminant validity of
the constructs was suitable.

Data analysis

Statistical analysis was conducted using SPSS 25.0, including
descriptive statistical analysis of demographics and categorical
variables, difference analyses of academic burnout in the
different groups, and correlation analysis between variables.
According to prior studies (1, 62), the results of normality
verification do not need to be reported. Then, academic
burnout (the dependent variable) was analyzed by hierarchical
regression analysis. Demographic characteristics, stress, social
support, and resilience were put into the regression equation
in steps as follows. Step 1: Demographic characteristics
including gender, grade, major, online learning time, number
of online courses; Step 2: stress; Step 3: social support;
and Step 4: resilience. Finally, structural equation modeling
(SEM) analysis conducted using the Amos 26.0 software tested
whether resilience mediated the relationship between stress-
social support and academic burnout of medical students
in online learning during the COVID-19 pandemic. Stress
and social support were modeled as independent variables,
resilience as a mediating variable, and academic burnout as a
dependent variable.

Results

Descriptive and difference analysis

Descriptive statistics of demographic characteristics and
academic burnout difference in categorical variables are shown

frontiersin.org


https://doi.org/10.3389/fpubh.2022.938132
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Liu and Cao

10.3389/fpubh.2022.938132

TABLE 4 Descriptive analysis and differences in academic burnout among medical students (N = 807).

Variables N % Academic burnout
Mean SD F
Gender 5.739
Male 339 42 271 0.89
Female 468 58 2.64 0.76
Grade 4.208**
Freshman 193 239 2.53 0.84
Sophomore 205 25.4 2.62 0.81
Junior 170 21.1 2.74 0.82
Senior and above 239 29.6 2.79 0.79
Major 571
Clinical medicine 599 74.22 2.66 0.84
Others 208 25.78 2.7 0.75
Online learning time (h) 0.759
1~3 195 24.2 2.65 0.76
3~6 432 53.5 2.71 0.79
>6 180 22.3 2.62 0.94
Numbers of online courses 2.395
1~4 312 38.7 2.6 0.78
5~8 391 48.4 2.74 0.79
>8 104 12.9 2.66 1.03
**Significant at the 0.01 level.
TABLE 5 Result of the correlative analysis.
Mean SD 1 2 3 4
1. Social support 3.65 0.69 1
2. Stress 2.67 0.78 —0.256** 1
3. Resilience 3.55 0.65 0.571** —0.417** 1
4. Academic burnout 2.67 0.82 —0.306** 0.738** —0.483** 1

**Significant at the 0.01 level.

in Table 4. Of the 807 medical undergraduates in total, 58%
(N = 468) were female and 42% (N = 339) were male.
The distribution of grades was even, with 193 (23.9%) in
their first year of study, 205 (25.4%) in the second year;
170 (21.1%) in the third year; while 239 (29.6%) were in
their fourth year and above. Most of the medical students
were from clinical medicine (N = 599, 74.22%). About half
of the medical students (N = 432, 53.5%) spent 3~4h on
online learning per day during COVID-19, while 195 (24.2%)
spent 1~2h and 180 (22.3%) spent over 6h. About half of
the medical students (N 391, 48.4%) took 5~8 online
courses, while 312 (38.7%) took 1~4 online courses and
104 (12.9%) took more than 8 online courses. Fourth year

students experienced greater severity of academic burnout in
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online learning than first year students who had just entered
college (p < 0.01).

Correlative analysis

The results of means, standard deviations of social support,
stress, resilience, and academic burnout as well as the correlative
analysis are demonstrated in Table 5. Both social support and
resilience were significantly and negatively correlated with
medical students’ academic burnout in online learning (p <
0.01), while stress was significantly and positively correlated
with academic burnout (p < 0.01) among medical students in

online learning.
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TABLE 6 Hierarchical linear regression analysis (stress
as independent).

Block Academic burnout
Model1 Model2 Model 3
1 Demographics
Gender —0.052 —0.011 —0.018
Grade 0.132%* 0.063** 0.038
Major —0.018 —0.012 —0.033
Online learning time —0.055 —0.023 0.006
Number of online courses 0.038 —0.002 —0.001
2 Stress 0.732%* 0.646**
33 resilience —0.213**
R? 0.020 0.549 0.585
AR? 0.014 0.546 0.581

**Significant at the 0.01 level.

Hierarchical linear regression analysis

Academic burnout was regarded as the dependent
variable, and demographics including gender, grade, major,
online learning time, and number of online courses were
treated as the control variable. Stress and social support as
independent variables were introduced into the hierarchical
linear regression analysis.

Stress, resilience, and academic burnout

Stress and resilience were successively introduced into
the regression model. As shown in Table 6, stress was a
significant predictor of academic burnout, accounting for
54.9% of variation. When resilience was added to the model,
the standardized regression coefficient (8) between stress and
academic burnout decreased from 0.733 to 0.646. This result
indicated that resilience might play a partial mediating role
in the relationship between stress and academic burnout
among medical students in online learning during the COVID-
19 pandemic.

Social support, resilience and academic
burnout

Social support was also regarded as an independent variable
to carry out the hierarchical linear regression analysis. The
results are shown in Table 7. After controlling for gender,
grade, major, online learning time, and number of online
courses, social support predicted academic burnout in online
learning among medical students with an explanatory variance
0f 9.8%. When resilience was introduced into the model, it made
a new contribution and increased the explanatory variation
of academic burnout by 14%. However, the standardized
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TABLE 7 Hierarchical linear regression analysis (social support as
independent).

Block Academic burnout
Model1 Model2 Model3
1 Demographics
Gender —0.052 —0.039 —0.054
Grade 0.132** 0.101** 0.056
Major —0.018 —0.034 —0.062
Online learning time —0.055 —0.027 0.020
Number of online courses 0.038 0.030 0.029
2 Social support —0.294** —0.039
33 resilience —0.464**
R? 0.020 0.105 0.245
AR? 0.014 0.098 0.238

**Significant at the 0.01 level.

regression coefficient of stress to depression decreased from
0.294 to 0.039 (p > 0.05), which suggested that resilience
may completely mediate the impact of social support on
academic burnout.

Structural equation modeling of the
mediating role of resilience

The results of structural equation modeling analysis
conducted using Amos 26.0 are presented in Table 8. The
observed data fit well with the proposed structural model, which
indicated that resilience not only had a direct influence on
academic burnout, but also significantly and indirectly affected
medical students’ academic burnout in online learning via
stress and social support. Firstly, the direct pathways from
stress and social support to academic burnout are illustrated
in Figure 2. Stress had a significant and positive influence on
academic burnout (B = 0.801, p < 0.01; Hla supported),
while social support had no effect on academic burnout (f =
—0.408, p > 0.05; H1b rejected). Figure 3 illustrates the indirect
pathways from stress and social support to academic burnout
via resilience. As is shown, stress was negatively associated
with resilience (f = —0.313, p < 0.01; H2a supported), social
support was positively associated with resilience (B = 0.562, p <
0.01; H2b supported), and resilience had a negative association
with academic burnout (§ = —0.177, p < 0.01; H3 supported).
The bootstrap and bias-corrected method was employed to test
the indirect effect of resilience. As shown in Table 9, resilience
played a mediating role between stress and academic burnout
(p < 0.01, a * b = 0.056, H4a accepted), as well as social
support and academic burnout (p < 0.01, a * b = —0.100, H4b
accepted). In combination with the indirect effect and the direct
effect, it can be concluded that resilience partially mediated the
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TABLE 8 Result of SEM analysis.

Fit indices xz/ df GFI AGFI NFI CFI RMSEA
Result 2.816 0.945 0.930 0.964 0.976 0.047
Threshold <3.0 >0.9 >0.9 >0.9 >0.9 <0.05

relation between stress and academic burnout, while resilience
completely mediated the relation between social support and
academic burnout.

Discussion

The purpose of this study was to explore the relationship
between stress, social support, resilience, and academic burnout
among medical students in online learning during the COVID-
19 pandemic, and to examine the mediating effect of resilience
on stress-social support and academic burnout. To achieve
this objective, this study provided empirical evidence in the
relationship between stress, social support, resilience, and
academic burnout based on relative theoretical concepts and
conclusions from prior research on medical students. This study
fills a gap in the existing literature.

Firstly, the results of this study indicate that stress and
resilience positively predicted academic burnout, and social
support insignificantly predicted academic burnout. That is,
stress might be a risk predictor of academic burnout, while
resilience might be a protective predictor of academic burnout.
Secondly, as expected, the relationship between stress and
academic burnout was partially mediated by resilience among
medical students in online learning, while resilience completely
mediated the relation between social support and academic
burnout. The findings are described and explained in more
detail below.

The correlation between stress, social
support, resilience and academic burnout

Stress: Positively related to academic burnout
but negatively related to resilience

Compared with students from other majors, the problem
of stress is more prominent among medical students (63, 64).
During the COVID-19 pandemic, medical students have had
to acquire knowledge through online courses, which has put
enormous stress on them in terms of both their academic study
and opportunities of employment (65). Results of this study
indicated that stress has a positive effect on academic burnout in
the online learning process of medical students, indicating that it
is one of the important risk factors of academic burnout, and the
occurrence of academic burnout should be avoided by regulating
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students’ stress in online learning; thus, Hla was supported.
This finding was in line with prior studies which confirmed that
stress was interlinked with academic burnout among medical
students [e.g., (66-68)]. Guruprakash et al. (66) pointed out that
after experiencing great stress, medical students would show
painful emotions and have relatively higher scores for burnout.
Specifically, the Job Demands and Resources (JD-R) model
proposed that the increase in job demands (stress) can lead to
job burnout (53). He et al. (69) also confirmed that stress as
one of the job demands was positively related to clients’ burnout
on the basis of the central postulates of the Job Demands and
Resources (JD-R) model. Due to the sudden changes in online
learning during the COVID-19 pandemic, medical students
have reported higher levels of confusion and stress than before
(70, 71). During the period of the COVID-19 pandemic, the level
of medical students’ stress was inevitably increased as they had to
study online at home, which would accordingly result in negative
effects on their study (72); academic burnout should be one of
the adverse reactions.

In addition to having a negative impact on medical students’
online learning, especially aggravating their academic burnout,
stress will also cause mental health problems. This study
found that there was a negative correlation between stress and
resilience of medical students in online learning during the
COVID-19 pandemic; thus, H2a was supported. This finding is
consistent with the research of Yu et al. (73) which indicated that
lower stress during COVID-19 was significantly associated with
higher resilience at the time of admission.

Therefore, it is necessary to provide students with effective
strategies and coping methods to manage and reduce stress in
the post-COVID-19 pandemic era. Studies have shown that self-
care activities such as exercise, healthy diet, and building good
interaction with others can buffer stress (74), while qualities such
as self-efficacy, happiness, and optimism can alleviate stress (75).

Social support: Unrelated to academic burnout
but positively related to resilience

Specifically, Santen et al. (27) confirmed that the low
level of support and high stress resulted in a high degree of
burnout which gradually developed in the course of medical
education. Social support is important for helping medical
students overcome academic burnout in most situations,
as has been confirmed in most literature. However, these
views deviate from another finding of this study, that is,
social support, differing from stress, was not a significant
predictor of medical students’ academic burnout in online
learning, and thus HIlb was rejected. Social support can
effectively reduce the risk of academic burnout based on
the precondition of subjective support and learners’ use of
support (76). Fontana et al. (77) also implied that social
support seeking behavior did not effectively reduce the

prevalence of burnout among medical interns. Through a
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FIGURE 2
SEM of stress, social support, and academic burnout
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FIGURE 3

SEM of the mediating role of resilience between stress, social support, and academic burnout.
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systematic literature review, Chunming et al. (78) concluded
that social factors such as the degree of social support,
or the environmental factors around students jointly affect
the burnout of medical students. Furthermore, Garcia-Sierra
et al. (54) found that differing from job demands which
were significant predictors of nurses’ burnout, social support
significantly predicted nurses’ engagement according to the
Job Demands and Resources (JD-R) model. Therefore, social
support might not independently alleviate the symptoms of
academic burnout in medical students in the context of

online learning.
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However, the positive relationship between social support
and medical students’ resilience in online learning was found
in this study, and thus H2b was supported. This finding
is in accordance with previous literature on the correlation
between social support and resilience. Casapulla et al.’s (79)
research indicated that social support perceived or experienced
by medical students is an important factor in their progress
toward resilience. Bore et al. (80) also provided evidence that
social support positively correlated with medical students’ social
support. When dealing with a crisis such as the COVID-
19 pandemic, effective social support can alleviate negative
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TABLE 9 Indirect effect of the model.

Pathway B se Bias-corrected 95% CI
LL UL

Stress— Resilience— AB 0.056** 0.018 0.026 0.096

Social support— Resilience— AB —0.100** 0.026 —0.156 —0.054

**Significant at the 0.01 level.

emotions, improve self-efficacy, and build up confidence and
courage to cope with the crisis (81).

Therefore, providing the necessary and proper social
support services for medical students who experience high levels
of burnout and low levels of resilience (82) during the online
learning of the COVID-19 pandemic is crucial, as it might
maximize the resilience level of medical students to some extent.
For example, schools can offer online psychological counseling
services or online courses on mental preparation for public

health events for medical students (11).

Resilience: Negatively related to academic
burnout

In addition to finding that increased social support and
decreased stress can prevent the symptom of burnout, resilience
is also an important strategy to diminish burnout in this study;
thus, H3 was supported. Previous studies on the correlation
between resilience and academic burnout among medical
students indicated similar results as this study. Pharasi and Patra
(83) concluded that resilience is a protective mechanism against
burnout. Through the investigation of medical students, Forycka
etal. (82) reported that students with a higher level of resilience
presented a better attitude toward online courses and showed
lower levels of academic burnout.

Zuniga et al. (84) noted that teaching self-awareness,
formal educational interventions, and self-regulation skills can
help improve resilience and promote wellbeing, even during
a pandemic. Dunn et al. (85) developed a special model
called the “Coping Reservoir” to promote resilience in medical
students to combat burnout symptoms. Through a survey of
medical students who had completed long-term resilience skills
training, Mugford et al. (86) concluded that planned rest time,
establishment of a support system, and mindfulness skills were
all effective measures to train resilience.

The partial mediating role of resilience in
stress and academic burnout

As expected, the relationship between stress and academic
burnout was partially mediated by resilience among medical
students in online learning; thus, H4a was supported. This
finding is in concordance with Farquhar et al. (87), who pointed

Frontiersin Public Health

98

10.3389/fpubh.2022.938132

out that resilience has a preventive effect on burnout because
it can reduce medical students’ perception of stress. In the
literature on the stress of medical students, resilience training
is also regarded as an effective factor to relieve the impact of
stress (88). Duarte et al. (89) concluded that resilience played
a mediating role in perceived stress and burnout (exhaustion)
among medical students during the COVID-19 lockdown.
Resilience is considered necessary for medical students to
overcome the stress from academic and future employment
and to achieve academic success (90). Through an empirical
investigation of a large sample of medical students, Peng
et al. (91) concluded that resilience can greatly mitigate the
impact of mental health problems on medical students and help
students adapt to negative life events. The COVID-19 pandemic,
which has forced students to study online at home and has
disconnected them from school and practice sites, is a negative
life event for medical students without a doubt. Intermittent
online learning during the COVID-19 pandemic period has
aggravated the stress of medical students, and academic burnout
is one of the chain reactions of stress. Resilience, as a mediator
of medical students’ stressors, has positive and far-reaching
significance for the development of medical students (92).
Therefore, resilience strategies should be proposed to mediate
the negative correlation between stress and burnout among
medical students.

Learning coping skills of adapting to stress is an effective
measure to strengthen resilience indicators and to reduce the
negative effects of stress among medical students (93). Building
reliable resilience of students also needs the assistance of
teachers. Faculty strategies for decreasing stress and increasing
resilience among medical students has been presented in prior
studies (87). It is feasible to communicate negative emotions
related to stress with students, as well as to share teachers’
experiences of stress and resilience through structured activities
such as lectures and conferences. In addition, teachers can guide
students to maintain positive mental imagery when facing stress.

The complete mediating role of resilience
in social support and academic burnout

Although the direct effect of social support on academic
burnout was not found, resilience played a complete mediating
role in the relation between social support and academic
burnout among medical students in online learning during
the COVID-19 pandemic. This finding is consistent with the
research of Klinoff et al. (94), which revealed that the significant
association between social support and burnout was mediated
by resilience. Similarly, Shang and Yang (95) demonstrated
that social support received by athletes inhibits or prevents
the prevalence of burnout through psychological resilience.
The social support caused by the isolation from society does
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not directly cause academic burnout of medical students in
the COVID-19 pandemic, but rather the structure that poor
social support leads to low resilience causes the aggravation
of academic burnout among medical students in the process
of online learning. Therefore, when providing social support
policies for medical students, more attention should be paid to
enhancing their resilience relying on social support, so as to
compensate for the symptoms of academic burnout.

Conclusions

During the continuing COVID-19 pandemic, online
teaching was introduced as an important supplement to regular
teaching. Online learning and the COVID-19 lockdown have
led to a sharp decrease in social support for medical students
and an increase in stress, which requires resilience to mitigate
the swelling of academic burnout caused by the sudden decrease
in social support and the surge in stress. The conclusions of this
study provide some suggestions for stress relief, social support
provision, resilience development, and academic burnout
mitigation for medical students in future online learning.

The results of this study demonstrated that stress exhibits a
direct positive effect on academic burnout and an indirect effect
on academic burnout through resilience, whereas social support
has no direct effect on academic burnout, but exerts an indirect
effect on academic burnout through the mediation path of
resilience. Therefore, it is suggested that intervention measures
be provided to reduce the academic burnout of medical
students in online learning during the COVID-19 pandemic,
especially focusing on the stress and resilience of medical
students, and providing strategies for enhancing resilience while
increasing social support to better reduce academic burnout of
medical students.

Implications

The implications of this research for society or practice are
presented below from theoretical and practical perspectives.

The theoretical contributions of this study are as follows.
Firstly, this study has enriched the literature on stress, social
support, resilience, and academic burnout among medical
students. In the past, the research on medical students’ mental
health or academic performance was mostly confined to the
traditional face-to-face learning environment or internship
background. There are few studies on the relationship between
stress, social support, resilience, and academic burnout in the
context of online learning.

Secondly, in this study, stress (the negative predictor) and
social support (the positive predictor) were used as independent
variables to explore the variation of medical students’ academic
burnout, and two mediation path models with resilience as the
mediator were constructed. Different from previous mediating
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models that considered only one independent variable, this
study better demonstrates the buffering effect of resilience on the
impact of positive and negative factors on academic burnout.

Finally, distancing measures taken during the COVID-19
pandemic have imposed unprecedented restrictions on medical
students’ learning. Medical students’ stress, perceived social
support, and resilience levels were considered as predictors
of academic burnout over the years. Therefore, it is of great
significance to explore the prevalence of academic burnout
among medical students in online learning for the continuation
of medical education.

The theoretical model of this study also has practical
contributions which might be used in practice and teaching. The
biggest practical contribution of this study is that it identifies
the appropriate intervention measures for mental health
maintenance and academic burnout offsetting for multiple
levels of medical students, and for teachers and education
departments. These interventions will help reduce the risk
of stress and academic burnout, and enhance the sense of
perceiving social support and more stable resilience among
medical students.

This research was conducted in the fall semester of
2021, when most Chinese universities had accumulated some
experience of online teaching and students had already
conducted several rounds of online learning at home. Therefore,
compared with the research on online teaching carried out in the
early stage of the COVID-19 pandemic, the conclusion of this
study may provide more valuable references for other countries
to carry out online teaching in the future.

Limitations and future study

One limitation of the study is the adoption of a cross-
sectional design. Although statistical methods have been used
to explore a causal relationship between stress, social support,
resilience, and academic burnout, the explanation is not
sufficient. Therefore, it is necessary to conduct longitudinal
studies on similar cohorts in the future to further explore their
internal associations.

Another limitation of this study is the quantitative
analysis of the self-assessment tools used in this study to
measure the indicators of stress, social support, resilience,
and burnout of medical students. In the future, a mix of
quantitative and qualitative approaches can be designed to
present integrated and individual experiences and ideas in
greater detail and to make possible solutions and suggestions
more reasonable.

Data availability statement
The original contributions presented in the study are

included in the article/supplementary material, further inquiries
can be directed to the corresponding author.

frontiersin.org


https://doi.org/10.3389/fpubh.2022.938132
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Liu and Cao

Ethics statement

The studies involving human participants were reviewed
and approved by the Ethics Committee of the Second
Affiliated Hospital of Nanjing Medical University. Written
informed consent for participation was not required for this
study in accordance with the national legislation and the
institutional requirements.

Author contributions

All authors contributed equally to the conception of the idea,
implementing and analyzing the experimental results, writing
the manuscript, and reading and approving the final version of
the manuscript.

References

1. Song Y, Sznajder K, Cui C, Yang YL, Li Y, Yang XS. Anxiety and its relationship
with sleep disturbance and problematic smartphone use among Chinese medical
students during COVID-19 home confinement — A structural equation model
analysis. ] Affect Disord. (2022) 296:315-21. doi: 10.1016/j.jad.2021.09.095

2. Chandrasiri NR, Weerakoon BS. Online learning during the COVID-19
pandemic: Perceptions of allied health sciences undergraduates. Radiography.
(2021) doi: 10.1016/j.radi.2021.11.008

3. Chandratre S. Medical Students and COVID-19:
and  Supportive  Strategies. | Med Educ  Curric  Dev.
7:238212052093505. doi: 10.1177/2382120520935059

4. Ramadan BR. Knowledge and Attitude of Medical Students toward
Electronic Learning during COVID-19 Pandemic. PNR. (2021) 12:37-42.
doi: 10.47750/pnr.2021.12.02.007

Challenges
(2020)

5. Silistraru I, Ciureanu A 1, Ciubara A, Olariu O. Prevalence

of burnout in medical students in Romania during COVID-19
pandemic  restrictions  (preliminary data). Arch EuroMedica. (2021)
5:12-5. doi: 10.35630/2199-885X/2021/11/5.3

6. Hao ZJ, Jin LY, Huang JZ, Lyu RB, Cui Q. Academic burnout and
problematic smartphone use during the covid-19 pandemic: the effects of anxiety
and resilience. Front Psychiatry. (2021) 12:725740. doi: 10.3389/fpsyt.2021.7
25740

self-care
Psychiatry.

during
(2021)

7. Morgan MV. Promoting student wellness and
covid 19: the role of institutional wellness. Front
12:797355. doi: 10.3389/fpsyt.2021.797355

8. Ghafari R, Mirghafourvand M, Rouhi M, Tabrizi SO. Mental health and
its relationship with social support in Iranian students during the COVID-19
pandemic. BMC Psychol. (2021) 9:81. doi: 10.1186/s40359-021-00589-4

9.Li Y, Wang Y, Jiang J, Valdimarsdéttir UA, Fall K, Fang E, et al. Psychological
distress among health professional students during the COVID-19 outbreak.
Psychol Med. (2020) 51:1952-1954. doi: 10.1017/S0033291720001555

10. Goldmann E, Galea S. Mental health consequences of disasters. Annu Rev

Public Health. (2014) 35:169-83. doi: 10.1146/annurev-publhealth-032013-182435

11.Yin Y, Yang X, Gao L, Zhang S, Qi M, Zhang L, et al. The association between
social support, Covid-19 exposure, and medical students’ mental health. Front
Psychiatry. (2021) 12:555893. doi: 10.3389/fpsyt.2021.555893

12. Rose S. Medical student education in the time of COVID-19. JAMA. (2020)
323:2131-2. doi: 10.1001/jama.2020.5227

13. Kilic R, Nasello JA, Melchior V, Triffaux, JM. Academic burnout among
medical students: respective importance of risk and protective factors. Public
Health. (2021) 198:187-195. doi: 10.1016/j.puhe.2021.07.025

Frontiersin Public Health

100

10.3389/fpubh.2022.938132

Conflict of interest

The authors declare that the research was conducted in
the absence of any commercial or financial relationships
that could be
of interest.

construed as a potential conflict

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.

14. Dyrbye LN, Lipscomb W, Thibault G. Redesigning the learning environment
to promote learner well-being and professional development. Acad Med. (2020)
95:674€8. doi: 10.1097/ACM.0000000000003094

15. Devi HM, Purborini N, Chang, HJ. Mediating effect of resilience on
association among stress, depression, and anxiety in Indonesian nursing students.
J Prof Nurs. (2021) 37:706-713. doi: 10.1016/j.profnurs.2021.04.004

16. Warshawsk S. Academic self-efficacy, resilience
support among first-year Israeli nursing students learning
environments during COVID-19 pandemic. Nurse Educ Today.
110:105267. doi: 10.1016/j.nedt.2022.105267

and  social
in online
(2021)

17. Cooke GPE, Doust JA, Steele MC. A survey of resilience, burnout, and
tolerance of uncertainty in Australian general practice registrars. BMC Med Educ.
(2013) 13:2. doi: 10.1186/1472-6920-13-2

18. Kemper KJ, Mo X, Khayat R. Are mindfulness and self-compassion associated
with sleep and resilience in health professionals? ] Altern Complement Med. (2015)
21:496-503. doi: 10.1089/acm.2014.0281

19. Leners C, Sowers R, Quinn Griffin MT, Fitzpatrick JJ. Resilience and
professional quality of life among military healthcare providers. Issues Ment Health
Nurs. (2014) 35:497-502. doi: 10.3109/01612840.2014.887164

20. Hao S, Hong W, Xu H, Zhou L, Xie Z. Relationship between resilience, stress
and burnout among civil servants in Beijing, China: mediating and moderating
effect analysis. Pers Individ Differ. (2015) 83:65-71. doi: 10.1016/j.paid.2015.03.048

21. Abram MD, Jacobowitz W. Resilience and burnout in healthcare students
and inpatient psychiatric nurses: a between-groups study of two populations. Arch
Psychiatr Nurs. (2020) 35:1-8. doi: 10.1016/j.apnu.2020.10.008

22. Zhao LN, Sznajder K, Cheng D, Wang SM, Cui C, Yang XS. Coping styles for
mediating the effect of resilience on depression among medical students in web-
based classes during the COVID-19 pandemic: cross-sectional questionnaire study.
] Med Internet Res. (2021) 23:25259. doi: 10.2196/25259

23. Steven GG, Jennifer M, Lynn M, Edward W. Burnout in chairs of obstetrics
and gynecology: Diagnosis, treatment, and prevention. Am ] Obstet Gynecol. (2002)
186:601-612. doi: 10.1067/mob.2002.122391

24. Spickard AJ, Gabbe SG, Christensen JF. Mid-career
in generalists and specialist physicians. JAMA. (2002)
50. doi: 10.1001/jama.288.12.1447

25. Frajerman A, Morvan Y, Krebs M-O, Gorwood P, Chaumette B. Burnout
in medical students before residency: a systematic review and meta-analysis. Eur
Psychiatr. (2019) 55:36e42. doi: 10.1016/j.eurpsy.2018.08.006

26. Schaufeli WB, Martinez IM, Pinto AM, Salanova M, Bakker AB. Burnout
and engagement in university students. J Cross Cult Psychol. (2002) 33:464e81.
doi: 10.1177/0022022102033005003

burnout
288:1447-

frontiersin.org


https://doi.org/10.3389/fpubh.2022.938132
https://doi.org/10.1016/j.jad.2021.09.095
https://doi.org/10.1016/j.radi.2021.11.008
https://doi.org/10.1177/2382120520935059
https://doi.org/10.47750/pnr.2021.12.02.007
https://doi.org/10.35630/2199-885X/2021/11/5.3
https://doi.org/10.3389/fpsyt.2021.725740
https://doi.org/10.3389/fpsyt.2021.797355
https://doi.org/10.1186/s40359-021-00589-4
https://doi.org/10.1017/S0033291720001555
https://doi.org/10.1146/annurev-publhealth-032013-182435
https://doi.org/10.3389/fpsyt.2021.555893
https://doi.org/10.1001/jama.2020.5227
https://doi.org/10.1016/j.puhe.2021.07.025
https://doi.org/10.1097/ACM.0000000000003094
https://doi.org/10.1016/j.profnurs.2021.04.004
https://doi.org/10.1016/j.nedt.2022.105267
https://doi.org/10.1186/1472-6920-13-2
https://doi.org/10.1089/acm.2014.0281
https://doi.org/10.3109/01612840.2014.887164
https://doi.org/10.1016/j.paid.2015.03.048
https://doi.org/10.1016/j.apnu.2020.10.008
https://doi.org/10.2196/25259
https://doi.org/10.1067/mob.2002.122391
https://doi.org/10.1001/jama.288.12.1447
https://doi.org/10.1016/j.eurpsy.2018.08.006
https://doi.org/10.1177/0022022102033005003
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Liu and Cao

27. Santen SA, Holt DB, Kemp JD, Hemphill RR. Burnout in medical students:
examining the prevalence and associated factors. South Med J. (2010) 103:758-
63. doi: 10.1097/SMJ.0b013e3181e6d6d4

28. Lin SH, Huang YC. Life stress and academic burnout. Act Learn High Educ.
(2014) 15:77-90. doi: 10.1177/1469787413514651

29. Gerber M, Feldmeth AK, Lang C, Brand S, Elliot C, Holsboet E, et al. The
relation between mental toughness, stress, and burnout among the relationship:
a longitudinal study with Swiss vocational students. Psychol Rep. (2015) 117:703—-
23. doi: 10.2466/14.02.PR0.117¢2926

30. Lazarus RS, Folkman S. Stress, appraisal, and coping. New York: Springer
Publishing Company (1980).

31. Husain W. The levels of depression, anxiety and stress in police officers.
Academic Research International. (2014) 5:458-65.

32. Saman C, Asad S, Sabir M. Stress and coping strategies among medical
students: A cross sectional study. Indo Am J P Sci. (2019) 6:186-92.

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

34. Yusoff MSB, Hadie SNH, Yasin MAM. The roles of emotional
intelligence, neuroticism, and academic stress on the relationship between
psychological distress and burnout in medical students. BMC Med Educ. (2021)
21:293. doi: 10.1186/s12909-021-02733-5

35. Saraswathi I, Saikarthik J, Kumar KS, Srinivasan KM, Ardhanaari M,
Gunapriya R. Impact of COVID-19 outbreak on the mental health status of
undergraduate medical students in a COVID-19 treating medical college: a
prospective longitudinal study. Peerj. (2020) 8:¢10164. doi: 10.7717/peerj.10164

36. Zhang M, He Y. Handbook of Rating Scales in Psychiatry. Changsha: Hunan
Science & Technology Press (2015).

37. Kim B, Jee S, Lee J, An S, Lee SM. Relationships between social support
and student burnout: A meta-analytic approach. Stress Health. (2017) 34:127-
134. doi: 10.1002/smi.2771

38. Aburn G, Gott M, Hoare K. What is resilience? An integrative review of the
empirical literature. ] Adv Nurs. (2016) 72:980-1000. doi: 10.1111/jan.12888

39. Rutter M. Implications of resilience concepts for scientific understanding.
Ann N.Y. Acad Sci. (2006) 1094:1-2. doi: 10.1196/annals.1376.002

40. Bajaj B, Khoury B, Sengupta S. Resilience and stress as mediators
in the relationship of mindfulness and happiness. Front Psychol. (2022)
13. doi: 10.3389/fpsyg.2022.771263

41. Shi M, W XX, Bian YG, Wang L. The mediating role of resilience
in the relationship between stress and life satisfaction among Chinese
medical students: a cross-sectional study. BMC Med Educ. (2015)
15:16. doi: 10.1186/s12909-015-0297-2

42. Ozsaban A, Turban N, Kaya H. Resilience in nursing students: the
effect of academic stress and social support. Clin Exp Health Sci. (2019) 9:71-
78. doi: 10.33808/marusbed.546903

43. Goulet CL, Wells CK, Szymanski LA, Thieman TJ. Gender-specific social
support and resilience in nontraditional female college students. ] Am Coll Health.
(2021) doi: 10.1080/07448481.2021.1908300

44. Guo YE Luo YH, Lam L, Cross W, Plummer V, Zhang JP. Burnout and its
association with resilience in nurses: a cross-sectional study Nurse burnout and
resilience. J Clin Nurs. (2017) 54:441-9. doi: 10.1111/jocn.13952

45. Houpy JC, Lee WW, Woodruff JN, Pincavage AT. Medical student resilience
and stressful clinical events during clinical training. Med Educ Onli. (2017)
22:1320187. doi: 10.1080/10872981.2017.1320187

46. Janus KC, Lehrer MH, Gloria CT, Steinhardt MA. Resilience moderates the
effect of stress on depressive symptoms in adolescent girls. Health Behav Policy Rev.
(2017) 4:235-244. doi: 10.14485/HBPR.4.3.4

47. Kaplan JB, Bergman AL, Christopher M, Bowen S, Hunsinger M. Role
of resilience in mindfulness training for first responders. Mindfulness. (2017)
8:1373-80. doi: 10.1007/s12671-017-0713-2

48. Ai H, Hu J. Psychological resilience moderates the impact of social
support on loneliness of “left-behind” children. J Health Psychol. (2014) 21:1066—-
1073. doi: 10.1177/1359105314544992

49. Khawaja NG, Ibrahim O, Schweitzer RD. Mental wellbeing of students from
refugee and migrant backgrounds: the mediating role of resilience. School Ment
Health. (2017) 9:284293. doi: 10.1007/s12310-017-9215-6

50. Lei GH, Yang CH, Ge Y, Zhang Y, Xie YE Chen JW, et al. Community
workers’ social support and sleep uality during the coronavirus disease 2019
(COVID-19): a moderated mediation model. Int ] Ment Health Promot. (2021)
23:121-40. doi: 10.32604/]J]MHP.2021.013072

Frontiersin Public Health

101

10.3389/fpubh.2022.938132

51. Meneghel I, Martinez IM, Salanova, M. “Job-related antecedents of
team resilience and improved team performance”. Pers Rev. (2016) 45: 505-
22. doi: 10.1108/PR-04-2014-0094

52. Brauchli R, Schaufeli WB, Jenny GJ, Filllemann D, Bauer GF. Disentangling
stability and change in job resources, job demands, and employee well-being —
A three-wave study on the Job-Demands Resources model. ] Vocat Behav. (2013)
83:117-29. doi: 10.1016/j.jvb.2013.03.003

53. Bakker AB, Demerouti E. The job demands-resources model: State of the art.
] Manage Psychol. (2007) 22:309-28. doi: 10.1108/02683940710733115

54. Garcia-Sierra R, Fernandez-Castro J, Martinez-Zaragoza F. Relationship
between job demand and burnout in nurses: does it depend on work engagement?
J Nurs Manag. (2016) 24:780-8. doi: 10.1111/jonm.12382

55. Ceschi A, Fraccaroli F, Costantini A, Sartori R. Turning bad into good: How
resilience resources protect organizations from demanding work environments. J
Workplace Behav Health. (2017) 32:267-89. doi: 10.1080/15555240.2017.1398659

56. Lovibond PE Lovibond SH, The structure of negative emotional
states Comparison of the depression anxiety stress scales (DASS) with the
Beck depression and anxiety inventories. Behav Res Ther. (1995) 33:335-
43. doi: 10.1016/0005-7967(94)00075-U

57. Raymond C, Xu T, Huang J, Wang Y, Zhao Q, David S, et al
Extending the utility of the Depression Anxiety Stress scale by examining its
psychometric properties in Chinese settings. Psychiatry Res. (2012) 200:879-
83. doi: 10.1016/j.psychres.2012.06.041

58. Gregory DZ, Nancy WD, Sara GZ, Gordon KF. The
multidimensional scale of perceived social support. ] Pers Assess. (1988)
52:30-41. doi: 10.1207/s15327752jpa5201_2

59. Laura C, Murray BS. Psychometric analysis and refinement of the connor-
davidson resilience scale (CD-RISC): Validation of a 10-item measure of resilience.
J Trauma Stress. (2007) 20:1019-28. doi: 10.1002/jts.20271

60. Hair JE Hult GTM, Ringle CM, Sarstedt, M. A primer on partial least squares
structural equation modeling (PLS-SEM) (2nd ed.). Sage. (2017).

61. Hair JE Black WC, Babin BJ], Anderson RE. Multivariate data analysis (8th
ed.). Cengage. (2019).

62. Chen XH, Pu ], Shi WD, Zhou YG. The impact of neuroticism on symptoms
of anxiety and depression in elderly adults: the mediating role of rumination. Curr
Psychol. (2017) doi: 10.1007/s12144-017-9740-3

63. Dyrbye LN, Thomas MR, Shanafelt TD. Medical student distress: causes,
consequences, and proposed solutions. Mayo Clin Proc. (2005) 80:1613-
22. doi: 10.4065/80.12.1613

64. Fares J, Al Tabosh H, Saadeddin Z, El Mouhayyar C, Aridi H. Stress, burnout
and coping strategies in preclinical medical students. N Am ] Med Sci. (2016)
8:75-81. doi: 10.4103/1947-2714.177299

65. Kotter T, Wagner J, Britheim L, Voltmer E. Perceived medical school stress of
undergraduate medical students predicts academic performance: an observational
study. BMC Med. Educ. (2017) 17:256. doi: 10.1186/s12909-017-1091-0

66. Guruprakash KV, Mehta SG, Atul B, et al. A study of relationship
between perceived stress, coping pattern, burnout, and general psychopathology
among the postgraduate medical students. Ind Psychiatry ]. (2018) 27:141-
46. doi: 10.4103/ipj.ipj_20_18

67. Nebhinani N, Kuppili PP. Stress, burnout,
first-year medical undergraduates. ] Neurosci
12:483-9. doi: 10.1055/5-0041-1727576

and coping among
Rural  Pract. (2021)

68. Singh S, Prakash J, Das RC, Srivastava K. A cross-sectional assessment of
stress, coping, and burnout in the final-year medical undergraduate students. Ind
Psychiatry J. (2016) 25:179-183. doi: 10.4103/ipj.ipj_68_16

69. He AS, Phillips JD, Lizano EL, Rienks S, Leake R. Examining internal
and external job resources in child welfare: protecting against caseworker
burnout. Child Abuse Negl. (2018) 81:48-59. doi: 10.1016/j.chiabu.2018.

04.013
70. Natalia D, Syakurah RA. Mental health state in medical
students during COVID-19 pandemic. | Educ Health Promot. (2021)

10. doi: 10.11591/ijphs.v10i4.20964

71. Park KH, Yune SJ, Jung MK, Kim Y, Lee GH, Kim SY. Impact
of the COVID-19 pandemic on medical students of clinical clerkship

in South Korea: A qualitative study exploring medical students
experiences. Pak ] Med Sci. (2022) 38:469-7. doi: 10.12669/pjms.38.
3.5031

72. Lyons Z, Wilcox H, Leung L, Dearsley Oliver. COVID-19 and the
mental well-being of Australian medical students: impact, concerns and coping
strategies used. Australas. Psychiatry. (2020) 28:649-52. doi: 10.1177/10398562209
47945

frontiersin.org


https://doi.org/10.3389/fpubh.2022.938132
https://doi.org/10.1097/SMJ.0b013e3181e6d6d4
https://doi.org/10.1177/1469787413514651
https://doi.org/10.2466/14.02.PR0.117c29z6
https://doi.org/10.1016/j.psychres.2020.112934
https://doi.org/10.1186/s12909-021-02733-5
https://doi.org/10.7717/peerj.10164
https://doi.org/10.1002/smi.2771
https://doi.org/10.1111/jan.12888
https://doi.org/10.1196/annals.1376.002
https://doi.org/10.3389/fpsyg.2022.771263
https://doi.org/10.1186/s12909-015-0297-2
https://doi.org/10.33808/marusbed.546903
https://doi.org/10.1080/07448481.2021.1908300
https://doi.org/10.1111/jocn.13952
https://doi.org/10.1080/10872981.2017.1320187
https://doi.org/10.14485/HBPR.4.3.4
https://doi.org/10.1007/s12671-017-0713-2
https://doi.org/10.1177/1359105314544992
https://doi.org/10.1007/s12310-017-9215-6
https://doi.org/10.32604/IJMHP.2021.013072
https://doi.org/10.1108/PR-04-2014-0094
https://doi.org/10.1016/j.jvb.2013.03.003
https://doi.org/10.1108/02683940710733115
https://doi.org/10.1111/jonm.12382
https://doi.org/10.1080/15555240.2017.1398659
https://doi.org/10.1016/0005-7967(94)00075-U
https://doi.org/10.1016/j.psychres.2012.06.041
https://doi.org/10.1207/s15327752jpa5201_2
https://doi.org/10.1002/jts.20271
https://doi.org/10.1007/s12144-017-9740-3
https://doi.org/10.4065/80.12.1613
https://doi.org/10.4103/1947-2714.177299
https://doi.org/10.1186/s12909-017-1091-0
https://doi.org/10.4103/ipj.ipj_20_18
https://doi.org/10.1055/s-0041-1727576
https://doi.org/10.4103/ipj.ipj_68_16
https://doi.org/10.1016/j.chiabu.2018.04.013
https://doi.org/10.11591/ijphs.v10i4.20964
https://doi.org/10.12669/pjms.38.3.5031
https://doi.org/10.1177/1039856220947945
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Liu and Cao

73. Yu A, Wilkes M, Iosif AM, Rea M, Fisher A, Fine J, et al
Exploring the relationships between resilience and news monitoring with
covid distress in health profession students. Acad Psych. (2021) 45:566-
74. doi: 10.1007/s40596-021-01444-9

74. Ayala E, Winseman J, Johnsen R, Mason H. U.S. medical students who engage
in selfcare report less stress and higher quality of life. BMC Med Educ. (2018)
18:189. doi: 10.1186/s12909-018-1296-x

75. Heinen I, Bullinger M, Kocalevent R. Perceived stress in first year medical
students associations with personal resources and emotional distress. BMC Med
Educ. (2017) 17:4. doi: 10.1186/512909-016-0841-8

76. Zhang JY, Shu T, Xiang M, Feng ZC. Learning burnout: evaluating
the role of social support in medical students. Front Psychol. (2021)
12:625506. doi: 10.3389/fpsyg.2021.625506

77. Fontana MCP, Generoso IP, Sizili, A, Bivanco-Lima D. Burnout
syndrome, extracurricular activities and social support among Brazilian
internship medical students: a cross-sectional analysis. BMC Med Educ. (2020)
20:81. doi: 10.1186/s12909-020-01998-6

78. Chunming WM, Harrison R, MacIntyre R, Travaglia J, Balasooriya C.
Burnout in medical students: a systematic review of experiences in Chinese medical
schools. BMC Med Educ. (2017) 17:217. doi: 10.1186/s12909-017-1064-3

79. Casapulla S, Rodriguez ], Nandyal S, Chavan B. Toward resilience: medical
students’ perception of social support. ] Am Osteopath Assoc. (2020) 120:844-
54. doi: 10.7556/ja0a.2020.158

80. Bore M, Kelly B, Nair B. Potential predictors of psychological distress and
well-being in medical students: a cross-sectional pilot study. Adv Med Educ Pract.
(2016) 2:125-35. doi: 10.2147/AMEP.S96802

81. Berkman LE Glass T. Social integration, social networks, social support, and
health. Soc Epidemiol. (2000) 1:137-73.

82. Forycka ], Pawlowicz-Szlarska E, Burczynska A, Cegielska N, Harendarz
K, Nowicki M. Polish medical students facing the pandemic-Assessment of
resilience, well-being and burnout in the COVID-19 era. PLoS ONE. (2022)
17. doi: 10.1371/journal.pone.0261652

83. Pharasi S, Patra S. Burnout in medical students of a tertiary
care Indian medical center. Indian ] Psychiatry. (2020) 62:407-
12. doi: 10.4103/psychiatry.Indian]Psychiatry_681_19

84. Zuniga D, Torres-Sahli M, Nitsche P, Echeverria G, Pedrals N, Grassi
B, et al. Reduced burnout and higher mindfulness in medical students after a

Frontiersin Public Health

102

10.3389/fpubh.2022.938132

self-care program during the COVID-19 pandemic. Rev Medica Chile. (2021)
149:846-55. doi: 10.4067/s0034-98872021000600846

85. Dunn LB, Iglewicz A, Moutier C. A conceptual model of medical student
well-being: promoting resilience and preventing burnout. Acad Psych. (2008)
32:44-53. doi: 10.1176/appi.ap.32.1.44

86. Mugford H, O’Connor C, Danelson K, Popoli, D. Medical students’
perceptions and retention of skills from active resilience training. Fam Med. (2022)
54:213-5. doi: 10.22454/FamMed.2022.462706

87. Farquhar J, Lie D, Chan A, Ow M, Vidyarthi A. Understanding
medical students’ experience with stress and its related constructs: a focus
group study from Singapore. Acad. Psych. (2017) doi: 10.1007/s40596-017-
0703-7

88. Bacchi S Licinio J. Resilience and psychological distress in psychology
and medical students. Acad Psych. (2017) 41:185-8. doi: 10.1007/s40596-016-
0488-0

89. Duarte I, Alves A, Coelho A, Ferreira A, Cabral B, Silva B, et al. The mediating
role of resilience and life satisfaction in the relationship between stress and burnout
in medical students during the COVID-19 pandemic. Int J Environ Res Public
Health. (2022) 19:2822. doi: 10.3390/ijerph19052822

90. Greenhill ], Fielke KR, Richards JN, Walker L], Walters LK. Towards an
understanding of medical student resilience in longitudinal integrated clerkships.
BMC Med. Educ. (2015) 15:137. doi: 10.1186/s12909-015-0404-4

91. Peng L, Zhang JJ, Li M, Li PP, Zhang Y, Zuo X, et al. Negative
life events and mental health of Chinese medical students: the effect of
resilience, personality and social support. Psychiatry Res. (2012) 196:138-41.
doi: 10.1016/j.psychres.2011.12.006

92. Dyrbye L, Shanafelt T. Nurturing resiliency in medical trainees. Med Educ.
(2012) 46:343. doi: 10.1111/j.1365-2923.2011.04206.x

93. van der Merwe L], Botha A, Joubert Gina. Resilience and coping strategies of
undergraduate medical students at the University of the Free State. SAJP. (2020)
26. doi: 10.4102/sajpsychiatry.v26i0.1471

94. Klinoff VA, Van Hasselt VB, Black RA, Masias EV, Couwels J. The assessment
of resilience and burnout in correctional officers. Crim. Justice Behav. (2018)
45:1213-33. doi: 10.1177/0093854818778719

95. Shang Y, Yang SY. The Effect of Social Support on athlete burnout in
weightlifters: the mediation effect of mental toughness and sports motivation.
Front Psychol. (2021) 12. doi: 10.3389/fpsyg.2021.649677

frontiersin.org


https://doi.org/10.3389/fpubh.2022.938132
https://doi.org/10.1007/s40596-021-01444-9
https://doi.org/10.1186/s12909-018-1296-x
https://doi.org/10.1186/s12909-016-0841-8
https://doi.org/10.3389/fpsyg.2021.625506
https://doi.org/10.1186/s12909-020-01998-6
https://doi.org/10.1186/s12909-017-1064-3
https://doi.org/10.7556/jaoa.2020.158
https://doi.org/10.2147/AMEP.S96802
https://doi.org/10.1371/journal.pone.0261652
https://doi.org/10.4103/psychiatry.IndianJPsychiatry_681_19
https://doi.org/10.4067/s0034-98872021000600846
https://doi.org/10.1176/appi.ap.32.1.44
https://doi.org/10.22454/FamMed.2022.462706
https://doi.org/10.1007/s40596-017-0703-7
https://doi.org/10.1007/s40596-016-0488-0
https://doi.org/10.3390/ijerph19052822
https://doi.org/10.1186/s12909-015-0404-4
https://doi.org/10.1016/j.psychres.2011.12.006
https://doi.org/10.1111/j.1365-2923.2011.04206.x
https://doi.org/10.4102/sajpsychiatry.v26i0.1471
https://doi.org/10.1177/0093854818778719
https://doi.org/10.3389/fpsyg.2021.649677
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Original Research

:' frontiers ‘ Frontiers in Psychiatry 26 July 2022

@ Check for updates

OPEN ACCESS

Haibo Yang,
Tianjin Normal University, China

Haewon Byeon,

Inje University, South Korea
Abdurrahim Guler,

Agri Ibrahim Cecen University, Turkey

Hyejung Lim
cpfl333@gmail.com

This article was submitted to
Public Mental Health,

a section of the journal
Frontiers in Psychiatry

13 May 2022
08 July 2022
26 July 2022

Lee J, Allen J, Lim H, Choi G and
Jung J (2022) Family satisfaction and
self-efficacy among low-income
adolescents during the COVID-19
pandemic: A comparative analysis of
parents’ educational attainment.
Front. Psychiatry 13:942927.

doi: 10.3389/fpsyt.2022.942927

© 2022 Lee, Allen, Lim, Choi and Jung.
This is an open-access article
distributed under the terms of the
Creative Commons Attribution License
(CC BY). The use, distribution or
reproduction in other forums is
permitted, provided the original
author(s) and the copyright owner(s)
are credited and that the original
publication in this journal is cited, in
accordance with accepted academic
practice. No use, distribution or
reproduction is permitted which does
not comply with these terms.

Frontiers in Psychiatry

10.3389/fpsyt.2022.942927

Family satisfaction and
self-efficacy among low-income
adolescents during the
COVID-19 pandemic: A
comparative analysis of parents’
educational attainment

Jaewon Lee!, Jennifer Allen?, Hyejung Lim**, Gyuhyun Choi*
and Jiyu Jung®

1School of Social Work, Inha University, Incheon, South Korea, 2School of Social Work, Michigan
State University, East Lansing, MI, United States, *School of Education, Korea University, Seoul, South
Korea, “Integrative Arts Therapy, Dongduk Women's University, Seoul, South Korea, *Korea
Development Bank Foundation, Seoul, South Korea

Purposes: Given that the period from middle to high school is important
to develop and cultivate self-efficacy, reduced support in low-income
families might negatively influence the development of self-efficacy among
low-income students since COVID-19. This study aims to investigate the
association between family satisfaction and self-efficacy among low-income
students since COVID-19 and the moderating effect of parents’ educational
attainment on the relationship.

Methods: 255 low-income students in South-Korea were selected for the final
sample. The PROCESS macro 3.4 for Statistical Product and Service Solutions
was used to analyze the data.

Results: Family satisfaction was positively related to self-efficacy among
low-income students. There was a significant moderating effect of parents’
educational attainment on the relationship between family satisfaction and
self-efficacy among low-income students during the COVID-19 pandemic.

Discussion: Financial support and COVID-19 benefits should be prioritized
to low-income families with adolescents to improve family relationships,
leading to increase self-efficacy among low-income students. Social welfare
programs targeting family relationships in low-income households should be
especially targeted toward low-income households without a parent who
received higher education. Life-long education should be provided to parents
in low-income families who did not gain higher education as their educational
attainment influences the self-efficacy of their adolescent children.

low-income adolescents, family satisfaction, self-efficacy, parents’ educational
attainment, COVID-19
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Introduction

From January 2020 to June 2022, there have been more
than 18 million confirmed cases of COVID-19 in South Korea,
with more than 24,000 associated deaths (1). COVID-19-related
school closures for 5 weeks from March to April 2020 drastically
disrupted the lives of South Korean adolescents (2). From early
April to late May or early June, depending on the students’ grade,
they proceeded to have fully online schooling (2). During this
time, researchers found that high self-efficacy was important for
adolescents’ positive adaptation and functioning (3, 4).

Self-efficacy in adolescence

Self-efficacy is a person’s perceived capability to achieve
something or complete a task (5, 6). Adolescence is an important
developmental period for self-efficacy, affected by parental,
school, and peer influences (7). Self-efficacy is also inversely
associated with income and savings (5, 6, 8-10). A few studies
have examined self-efficacy among low-income adolescents,
and adolescents in households with higher incomes tend to
report higher self-efficacy of many types than those in lower-
income households (5, 6, 10). Among Chinese adolescents aged
12-18 years, family’s combined annual income was positively
correlated with adolescents’ general self-efficacy (5). In another
sample of Chinese high schoolers, students who were poor (i.e.,
a monthly income of less than $56 per person) had significantly
lower general self-efficacy than those who were not (6). Thus,
there is some evidence to suggest that self-efficacy differs by
family income among adolescents, but more research is needed.

Some research has investigated the importance of self-
efficacy in adolescence and beyond during the COVID-19
pandemic. In a sample of Italian adolescents surveyed during
the nationwide COVID-19-related lockdown, researchers found
that both emotional and self-regulated learning self-efficacy
positively predicted adolescents’ subjective wellbeing and
positive coping during the lockdown (3). Moreover, in a
sample of parent-child dyads that included elementary-aged,
pre-adolescent and adolescent children, youth who had greater
general self-efficacy had a smaller increase in mental health
symptoms during the COVID-19 outbreak, as compared to data
collected before (4). In data collected from Chinese high school
students in April 2020, two types of self-efficacy (internet self-
efficacy and self-efficacy of interacting with learning content)
were positively associated with positive mind states related to
online learning as well as students’ perceived effectiveness of
online learning (11).

Two studies examined the importance of self-efficacy among
university students during COVID-19. In March 2020, a
measure of academic self-efficacy was inversely associated with
anxiety among Spanish university students (12). In spring
semester 2021, academic self-efficacy significantly predicted
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Korean university student’s engagement in their hybrid learning
(13). Last, a few studies examined the importance of self-efficacy
during COVID-19 among adults of all ages. In a longitudinal
study of French adults conducted over eight weeks of COVID-
19-related lockdown, higher self-efficacy was associated with
higher positive affect (14). Similarly, in a sample of Italian
adults, emotion regulation self-efficacy was inversely associated
with adults’ anxiety and depressive symptoms during COVID-
19, and in a sample of Turkish adults, self-efficacy related to
COVID-19 prevention was associated with better mental health
outcomes (15, 16). Thus, research has examined the importance
of self-efficacy for academic and mental health outcomes during
COVID-19, but more research is needed on adolescents, as much
research has looked at adults.

Adolescent self-efficacy and parental
educational attainment

Compared to adolescents whose parents have higher
educational attainment, adolescents with parents who have low
or no higher educational attainment also have lower perceived
self-efficacy in most studies (5, 11, 12). For example, in a
sample of Chinese adolescents aged 12 to 18 years, both
mothers’ and fathers’ educational attainment were positively
correlated with adolescents’ general self-efficacy scale score (5).
Additionally, in a large, nationally representative sample of
American 10th graders, family socioeconomic status [SES] -
mothers, fathers, and/or guardians’ educational attainment -
was positively associated with math and English self-efficacy
(11). Moreover, in a longitudinal study of Polish adolescents,
when mothers” educational level increased over time, so did their
adolescent children’s general self-efficacy scores (12). In another
sample of regular and vocational high school students in China,
students in regular high schools reported significantly higher
maternal and paternal educational attainment (13). Although
parental educational attainment and adolescent self-efficacy
were not directly compared, students in regular high schools,
whose parents had higher educational attainment, reported
higher self-efficacy than the vocational high school students (13).
In another sample of African American high school students,
those who reported higher parental SES - including parental
educational attainment — reported higher career self-efficacy
than adolescents with lower parental SES (14). Moreover, among
American 9th graders, students whose mothers did not obtain
higher education had lower coping self-efficacy, or belief in
their own ability to deal with stress (15). Despite the positive
correlations found between parental educational attainment and
their adolescent children’s self-efficacy, other co-variates such as
cultural capital should be considered to explain the relationship
between the two variables (7).
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Only two studies were located that examined the relationship
between self-efficacy and parental educational attainment
during adolescence and young adulthood in the context of the
COVID-19 pandemic; none were located looking at adolescents
only (17, 18). First, general self-efficacy was not significantly
associated with parental education in a sample of 16-25-year-
olds in the U.K. in a survey collected from February to October
2021 (18). Second, researchers surveyed university students in
December 2020, after the students returned to campus, and
the authors found that parental education predicted students’
perceived self-efficacy to prevent COVID-19 infection (17).

Self-efficacy and family satisfaction

A few studies have examined the relationship between
self-efficacy and family satisfaction in adolescent and adult
samples (16, 19, 20). In a sample of young to elderly adults,
family satisfaction was associated with self-efficacy to manage
work-family conflict (20). Moreover, two studies included the
relationship between adolescents’ family satisfaction and filial
self-efficacy, the latter of which was defined as “perceived
capability to exercise their expanding agentic role in their
relationships with their parents” (19). In the first study, Italian
adolescents with higher perceived filial self-efficacy reported
higher family satisfaction at baseline and 2 years later (19). In
the second study, researchers used data from parent-adolescent
dyads to determine that adolescents’ filial self-efficacy was
associated with family satisfaction through collective family
efficacy, which included the filial self-efficacy variable as well
as dyadic parent-child efficacy and dyadic spousal efficacy (16).
As only a few studies were located examining this relationship,
more research is needed on the relationship between adolescents’
family satisfaction and self-efficacy.

Self-efficacy and factors related to family satisfaction were
also examined in the context of the COVID-19 pandemic. In a
sample of mothers whose children (kindergarten through grade
2) engaged in schooling from home during lockdowns, mothers’
self-efficacy related to teaching was inversely associated with
mother-child conflict during schooling, as well as positively
associated with mothers” perceived mother-child closeness (21).
Further, parenting self-efficacy was inversely associated with
family functioning in a sample of families with children in first
grade during the COVID-19-related lockdowns in Italy (22).
Thus, more research is needed examining family satisfaction
and other dynamics in families with adolescent children in the
context of COVID-19.

Family satisfaction and parental
educational attainment

Two studies were found that examined variables related to
family satisfaction and parental educational attainment (23, 24).
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First, in the only study found to directly examine the relationship
between adolescents’ self-reported family satisfaction and
parental educational attainment, adolescents living in remarried
families reported higher satisfaction with their parent and
stepparent if either their parent or stepparent had higher
educational attainment (23). Additionally, family members’
higher educational attainment was positively associated with
more frequent family communication, two means of which
(face-to-face and phone) were positively associated with
perceived family wellbeing (24). The family wellbeing variable
included aspects of family harmony and happiness, which may
be associated with family satisfaction (17, 25).

Two studies were located that examined family dynamics
and parental educational attainment among families with
adolescent children during COVID-19. In a sample of parents of
children aged 3-17 years in March 2020 in Wuhan and Shanghai,
China, parents with a higher educational attainment (bachelor’s
degree or above) were less irritable toward their children and
reported higher closeness with their children than parents
with lower educational attainment (high school or below) (26).
Second, during the COVID-19 pandemic, adolescents in the
Midwestern US who had parents with low or moderate levels of
education (a bachelor’s degree or below) had a more significant
increase in family stressors during the pandemic and associated
lockdowns than did adolescents with parents with a high level
of education (a graduate degree) (27). Thus, more research
is needed on this relationship with families with adolescent
children in the context of COVID-19.

The present study

Evidence suggests that self-efficacy differs by household
income or SES (5, 6). Since coronavirus disease has spread
around the world, low-income families have experienced more
economic difficulties, leading to lower support for their children.
Given that the period from middle to high school is important
to develop and cultivate self-efficacy, reduced support in low-
income families might negatively influence the development
of self-efficacy among low-income students since COVID-19.
Similarly, research has shown that self-efficacy differs among
adolescents based on their parents educational attainment
(5, 11, 12). Another variable affected by parental educational
attainment is family satisfaction (23, 24), which thereby may
be associated with self-efficacy (16, 19, 20). Individuals who
are satisfied with their family members may be more likely to
have higher self-efficacy based on emotional communication
and support (16, 19, 20). Since the onset of the COVID-19
pandemic, family relationship quality and satisfaction may have
been negatively affected by restrictions and stressors related to
the pandemic (18, 28). Parents’ educational attainment may
also influence the relationship between family satisfaction and
self-efficacy as higher education is helpful for communication
skills, helping children with their own educational needs,
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and providing access to additional sources of knowledge and
information (29, 30). Although some research has found
relationships between these constructs among adolescents, we
know of no study that examined the moderating impact of
parental educational attainment on family satisfaction and self-
efficacy among low-income adolescents, particularly in the
context of the COVID-19 pandemic. Thus, this study aims to (1)
investigate the association between family satisfaction and self-
efficacy among low-income students since COVID-19; and (2)
explore the moderating effect of parental educational attainment
on the relationship. Based on these, we hypothesized that low-
income adolescents who were satisfied with family relationships
would have higher levels of self-efficacy and parental educational
attainment would moderate the association between family
satisfaction and self-efficacy among low-income adolescents.

Methods

Participants and sampling

Respondents in this study were middle and high school
students in South Korea enrolled in a nationwide mentorship
program, which was provided by the Korea Development
Bank foundation, a non-profit organization. Students from low-
income families were eligible to participate in the program,
which was determined based on a poverty line. The poverty
guideline was announced every year by the government, and
the KDB foundation used it to recruit and choose low-
income students. Data was collected in April 2021 through
an online survey and students who did not respond initially
were contacted again. Google Forms was used to implement the
online survey and create a link to share with participants. To
reach out to potential participants, we used contact information
that was collected when students and their caregivers agreed
to participate in the mentorship program. The questionnaire
developed by the research team and refined by public school
teachers and social workers was distributed to 264 low-income
students via the link to access to the online survey. For
distribution, we sent the online survey link to students via a text
message, and all of the low-income students had a smartphone
or cellphone on which to receive the message. Along with the
survey, both low-income students and their caregivers received
a consent form for participation. If either a participant or their
caregiver declined to participate in the survey, the student was
not included in this study. Participants who completed the
survey obtained a $5 gift card for their participation. A total of
255 low-income students were selected for the final sample after
some students or their caregivers declined to participate. Private
information such as names or addresses was not collected in this
study and the data does not include any identifiable information.
Thus, this research was approved by the Institutional Review
Board (#210216-2A).
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Measures

Self-efficacy

In this study, self-efficacy indicates a subjective belief
regarding the ability to address difficulties someone may
encounter. This was measured by the General Self-Efficacy Scale
(GSE) (21). The GSE has been utilized in many countries,
including South Korea, with good reliability and validity (22).
This scale includes ten items: “I can always manage to solve
difficult problems if I try hard enough”; “If someone opposes me,
I can find the means and ways to get what I want.”; and “T can
usually handle whatever comes my way.” Four response options
(1 = Not at all true; 2 = Hardly true; 3 = Moderately true; 4 =
Exactly true) were provided to respondents. The sum of the item
was calculated and a higher score means higher self-efficacy. The
Cronbach’s alpha of the GSE in the current study was 0.90.

Family satisfaction

Participants were asked to report how much they were
satisfied with their relationship with their family members.
The family satisfaction scale developed by Olson was employed
to measure it (31). The measure was a five-point Likert-type
scale with 10 items. The five response options ranged from
very dissatisfied to extremely satisfied. Question included: “The
degree of closeness between family members”; “Your family’s
ability to cope with stress”; and “Family members concern for
each other.” The 10 items were summed, and a higher sum
indicated better family satisfaction. The measurement in the
current study had a Cronbach’s alpha of 0.94.

Parent’s educational attainment

The educational attainment of respondents’ parents was
reported. Both their mothers and fathers reported their
education level by selecting one of the following: “Middle
“High (Bachelor’s,
Associate’s degree and some college)”; and “Graduate or

school”; school”; “Bachelor’s degree
professional degree.” If both mothers and fathers received
further education than a high school diploma, they were
considered to be in the group with higher education. On the
other hand, the remaining group was regarded as those with
non-higher education. For instance, a student whose father
received a high school diploma and whose mother obtained
a Bachelor’s degree was regarded as being in the group with

non-higher education.

Baseline variables
Middle and high
performance, and whether they have siblings were included in

schoolers’ age, gender, academic
this study. Given that respondents engaged in a mentorship

program, the level of satisfaction with the program was
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Parents’ Educational
Attainment

Family Satisfaction Self-Efficacy

FIGURE 1
Research framework.

controlled in the present study. The scale had seven items with
a five-point Likert-type measurement and a Cronbach’s alpha
of 0.94.

Analysis strategies

The PROCESS macro 3.4 for Statistical Product and Service
Solutions (SPSS) was utilized to explore whether parents’
educational attainment moderates the relationship between
family satisfaction and self-efficacy among low-income students
during COVID-19 pandemic. To test the moderating effect, a
bootstrap approach using Model 1, suggested by Preacher and
Hayes, was conducted at 95% bootstrap confidence intervals
(32, 33). The research design used for this study is shown in
Figure 1.

Results

Descriptive statistics of the variables used in the current
study are reported in Tablel. The summed scores for
self-efficacy and family satisfaction were 29.83 and 38.85,
respectively. Almost 40% of students had two parents who had
both received higher education. Students’ average age was 17.36,
which may be adjusted to an international age of 16.36 as babies
in Korea are considered 1 years old at birth. Approximately
half of the total population were girls and the summed score of
positive relationships with mentors was 31.03. About one-fourth
of students had no siblings and student’s average academic
performance was C, with their average scores of primary classes
being 7.66.

A moderating effect was found in Table 2. There was a
significant moderating effect of parents’ educational attainment
on the relationship between family satisfaction and self-efficacy
among low-income students during the COVID-19 pandemic
(B = -0.16, p < 0.05). In terms of a moderating effect,
Figure 2 showed a specific difference between those whose
parents received higher education and those whose parents
did not. Regardless of parents’ educational attainment, family
satisfaction was positively associated with self-efficacy. That
is, regardless of parental educational attainment, students
showed higher self-efficacy if they have higher levels of family
satisfaction. On the other hand, low-income students whose

Frontiersin Psychiatry

107

10.3389/fpsyt.2022.942927

TABLE 1 Descriptive statistics.

Variables % or mean (SD)
Self-efficacy 29.83 (5.58)
Family satisfaction 38.85(8.43)
Parents” educational attainment 39.6%
Satisfaction with the program 31.03 (4.59)

Age 17.36 (1.75)
Academic performance 7.66 (3.73)
Gender (girl) 49.4%

Being an only child 24.3%

TABLE 2 Moderating effects of parents’ educational attainment on
self-efficacy (unstandardized coefficients & standard error).

Variables

(Constant) 11.19 (4.20)
Family satisfaction 0.29 (0.05)**
Age 0.01 (0.18)
Gender (girl) —1.00 (0.63)
Academic performance 0.29 (0.08)***
Being an only child 0.36 (0.73)
Satisfaction with the program 0.16 (0.07)*
Moderator

Parents” educational attainment 7.25 (3.03)*
Moderating effect

Family satisfaction * Parents” educational attainment —0.16 (0.08)*

“p <0.05""p <0.001.

parents did not have higher education reported a lower
self-efficacy score than those whose parents received higher
education (27.08 vs. 29.52). The effect of parents’ educational
attainment was more strongly associated with self-efficacy
among low-income students who had parents who did not
receive higher education (4.96), while the effect was relatively
minor for low-income students with parents with higher
education (2.31). Moreover, parents’ educational attainment and
family satisfaction were positively related to self-efficacy among
low-income students (B = 7.25, p < 0.05; f = 0.29, p < 0.001).
Additionally, higher levels of students’ academic performance
and satisfaction with the program were related to higher self-
efficacy (B = 0.29, p < 0.001; p = 0.16, p < 0.05).

Discussion

This study demonstrates how family satisfaction positively
influenced self-efficacy among adolescents who have grown up
in low-income households. During the COVID-19 pandemic,
inequality in children’s development has increased depending
on parent’s abilities. That is, low-income students with parents
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FIGURE 2

Moderating effect of parents’ educational attainment on the
relationship between family satisfaction and self-efficacy among
low-income adolescents.

who have few resources might experience difficulties increasing
their self-efficacy since COVID-19. This phenomenon existed
before COVID-19 (1, 13, 14, 19), but it may have been
even more evident since COVID-19 emerged. Thus, the
current study included a comparative analysis to examine
how parents’ educational attainment influences the relationship
between family satisfaction and self-efficacy among low-income
adolescents since COVID-19. This research identified that
parents’ higher education moderated the association between
adolescents’ family satisfaction and self-efficacy. In other words,
parents’ educational attainment is important to increase self-
efficacy among low-income students and family satisfaction is
also key to increasing self-efficacy among low-income students
whose parents did not receive higher education.

Since COVID-19 has spread around the world, vulnerable
groups such as low-income families and adolescents have
been more exposed to difficulties (26, 34). Given that
low-income students might not have sufficient support for
development of self-efficacy compared to those in middle or
high economic classes, it is necessary to pay more attention to
development of their self-efficacy. However, little evidence exists
in understanding self-efficacy among low-income students.
Generally, family satisfaction is related to self-efficacy (28-30),
and this was confirmed in the current study, particularly among
adolescents in low-income families. However, parents in low-
income households might be busier and more exhausted in
workplace since COVID-19 because an economic recession has
made it more challenging to make money and be employed,
particularly for low-income families (26). Unstable wages and
job insecurity might interrupt communication or cohesion
among or satisfaction with family members (27, 35). Therefore,
low-income families might experience difficulties maintaining
family relationships during COVID-19. This may negatively
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influence self-efficacy among low-income students as they
feel they are not able to succeed academically or perhaps
socially without such technology. Thus, financial support and
COVID-19 benefits should be prioritized to low-income families
with adolescents to improve family relationships, particularly
between parents and their children. That is, during COVID-19,
improving economic status among low-income families might
be beneficial to increase family satisfaction, leading to increase
self-efficacy among low-income students.

This study’s findings also indicated that parents’ educational
attainment in low-income families moderated the association
between family satisfaction and self-efficacy among adolescents.
Educational attainment among parents is one important way
to help their children develop high self-efficacy (11, 12, 36).
This study showed that 39.6% of parents in low-income
households received higher education. Thus, in more than
half of low-income families, both parents had not received
higher education. As the current study demonstrated that low-
income students whose both parents received higher education
consistently reported higher levels of self-efficacy, the group
of low-income students with at least one parent who did
not receive higher education had lower self-efficacy. This
phenomenon may be worsened during COVID-19 because low-
income students have had fewer chances to access additional
resources such as after school programs or in-person tutoring
due to tight COVID-19 restrictions and have suffered from
negative academic, nutrition and mental health impacts as a
result (37).

Moreover, as students who are satisfied with their family
relationships tend to have higher self-efficacy, greater family
satisfaction may buffer against low self-efficacy among low-
income students whose parents did not receive higher education.
This study confirmed that the effect of family satisfaction
on self-efficacy was greater for the group of low-income
students without a parent who received higher education
vs. those with at least one parent who received higher
education. Therefore, social welfare programs targeting family
relationships in low-income households should be especially
targeted toward low-income households without a parent who
received higher education. Further, low-income households
have encountered more financial strains during COVID-19,
perhaps leading parents to have to work more h and thus
not have as much time to communicate with their children,
resulting in lower levels of family satisfaction. Thus, financial
support such as COVID-19 wage subsidies, job stability
fund programs, and employee retention subsidies should be
expanded to financially help low-income parents. in order to
maximize the effect of family satisfaction on self-efficacy among
low-income students, and these benefits should be focused
on low-income families in which neither parent received a
higher education. On the other hand, this study demonstrated
that low-income students with two parents who received a
higher education were more likely to have higher self-efficacy.
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Thus, life-long education should be provided to parents in
low-income families who did not gain higher education as
their educational attainment influences the self-efficacy of
their adolescent children. Further, to address inequalities in
children’s psychological development, more opportunities for
higher education should be provided to low-income students
to help them increase their income and economic status
into adulthood.

Conclusion and limitations

Although it is important to help adolescents to develop
self-efficacy, little has been studied about self-efficacy among
low-income students since COVID-19. This study contributes
to understanding how to increase self-efficacy among low-
income adolescents since COVID-19 by considering their
parents’” educational attainment. However, this study has a few
limitations that must be considered. First, the results may be
applied to other countries, especially Asian countries which
have similar attributes of economics, politics, and culture.
However, we suggest that before findings are examined in
the context of other cultures, that such cultural differences
should be considered. Second, even though this study used a
nationwide sample, the participants were limited to students
who were registered in a mentorship program. This study
controlled for level of satisfaction with the mentorship
program, but the sample might not be a representative of
or generalizable to all low-income students, as low-income
students not enrolled in the mentorship program were not
surveyed. Third, for educational attainment, we classified it
into two groups: both parents whose educational level was
greater than high school and those who were not. This
classification might limit effect of educational attainment
among some groups in which one of parents received
higher education.
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Since the outbreak of the COVID-19 epidemic, it has spread on a large
scale around the world, seriously affecting people’'s physical and mental
health. In China, almost all schools have postponed semesters, suspended
offline classes, and implemented closed-off management, which has brought
significant challenges to the study and life of college students. The study
aimed to explore the relationship between risk perception, perceived stress,
perceived control, and mental health among Chinese college students.
This cross-sectional study was conducted among 1,856 college students.
The results showed that risk perception was positively correlated with
mental health. After adding the mediating variable of perceived stress,
risk perception still significantly predicted mental health. In addition, the
interaction term of perceived stress and perceived control significantly
negatively predicted mental health. Specifically, perceived stress significantly
affected mental health in the low-perceived control group. In contrast, in
the high-perceived control group, the predictive effect of perceived stress on
mental health disappeared. The present study showed that perceived stress
partially mediated the relationship between risk perception and mental health;
perceived control moderated the relationship between perceived stress and
mental health, and high perceived control could buffer the effect of perceived
stress on mental health.

coronavirus disease, risk perception, perceived stress, mental health, perceived
control
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Introduction

The novel coronavirus disease (COVID-19) pandemic has
spread rapidly all over the world, which has brought significant
changes to the country, such as economic recession, corporate
downtime, unemployment, and school closures. Due to the
lethality, contagion, lack of specific treatment, and threat to the
personal safety of this epidemic, it has posed a serious impact on
people’s physical and mental health in crisis events (1). This is
the worst large-scale public health emergency in China in recent
years. Therefore, it is of great practical significance to construct
and analyze the impact of public health emergencies on people’s
mental health and coping behaviors in this context.

The college years have been found to be a particularly
important time for lifespan development (2). For many people,
college life should be a happy and exciting time. However,
the reality of the rapid global spread of COVID-19 pandemic
has brought many challenges for college students. The abrupt
disruption of daily life, the cancelation of expected campus
activities, the loss of social connections, and the change of
learning styles have created a sense of threat, uncertainty, and
stress (3). Unlike previous viral threats such as SARS, Ebola,
and MERS, the COVID-19 pandemic has been more vividly
presented in the massive and sustained global media coverage
since the outbreak. Gao et al. (4) found that mental health
problems were positively associated with frequent social media
exposure during the COVID-19 outbreak. Therefore, college
students exposed to mobile phones and the internet for a long
time may have more mental health problems (5-7). Evidence
suggested that college students experienced more psychological
distress, manifested by higher levels of both anxiety and
depressive symptoms than general workers during the pandemic
(7). Ma et al. (5) found in an online survey of Chinese college
students from 108 colleges and universities (N = 746,217) that
about 45% of the participants had mental health problems, and
about 35, 21, and 11% of the participants reported probable
acute stress, depressive and anxiety symptoms, respectively.

Perceiving and avoiding risk are human instincts, which
are adaptive evolution produced by humans. However, there
is a substantial deviation between objectively present risk and
subjective risk perception. Specifically, when faced with risk
information, individuals often do not make risk assessments
based on rationality, but make risk perceptions based on
intuition (8). Risk perception refers to an individual’s intuitive
feeling and understanding of various objective risks in the
outside world, including the judgment of the possibility and
potential hazards of crisis events (8). The risk resilience
model suggest that risk factors and adverse environments can
exacerbate adverse outcomes (e.g., fear, anxiety, depression)
(9, 10). In this model, risk can be defined in different ways,
including negative life events in recent months or in a lifetime,
large-scale community trauma, adverse living environments,
and cumulative risk calculations that combine these different
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types of risk factors (9). Wineman (11) believed that the
direction and severity of the consequences of sudden public
health crises were uncertain, and this uncertain risk perception
would increase people’s psychological pressure and negative
emotions, which seriously affects people’s mental health. This
view had also been verified and research had found that risk
perception was significantly associated with mental health (12,
13). For example, during the SARS and Ebola outbreaks, higher
perceived risk was found to be associated with more significant
mental health problems (13). Consistent results were also found
in COVID-19 disease, that the severity of perceived risk was
associated with poor mental health (14, 15). Sloan et al. (15)
found that risk perception (e.g., fear of contracting COVID-19)
was associated with poor mental health. Liu et al. (14) also found
that higher risk perception was significantly associated with
greater depressive symptoms in the Chinese population. During
the COVID-19 pandemic, high levels of risk perception, such as
fear of contracting the virus, might translate into serious mental
health problems, including anxiety, depression, insomnia, and
social withdrawal (16).

When a person feels threatened by a risk, stress is likely
to occur (17). Faced with the same stressor, each person has
different perceptions of stress due to their own experiences.
Perceived stress refers to the psychological confusion or threat
caused by various stimulating events and adverse factors, usually
manifested as physical and mental tension and discomfort (18).
Cohen et al. (19) considered that the impact of “objectively”
stressful events depended to some extent on a person’s
perception of stress. Within stress process theory, many stressful
experiences don’t spring out of a vacuum. Negative life events
may induce adverse changes in people’s lives and these adverse
changes intensify the level of stress that people experience.
Thus events create stress not only or even primarily through
their direct demand for readjustment, but also through their
indirect exacerbation role strains (20). Individuals would predict
future outcomes by making comprehensive judgments on risk
information in negative life events. If this outcome was full
of uncertainty and harmfulness, stress would follow. It could
be said that perceived stress mainly stemmed from a sense of
threat and expectations of adverse future outcomes (21). The
main feature of risk perception is the sense of threat caused
by uncertainty (22). During the pandemic, unpredictable and
threatening conditions such as these create perceived stress in
college students. Although there was no relevant research on
risk perception and perceived stress among college students,
we have found a relationship between perceived stress and
perceived risk in other groups (1, 23). For example, Li and
Lyu (1) found that perceived stress was positively correlated
with risk perception among the Chinese general public and the
higher the level of risk perception, the greater the perceived
stress of people. This may be because that perceived stress
occurs when an individual feels inability to control the situation
or manage emotional response to it (24). In addition, there
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is also an association between perceived stress and mental
health (25-27). Perceived stress is an important risk factor for
the low mental health of college students (25). For example,
perceived stress was positively correlated with depression and
anxiety (26) and negatively correlated with sleep quality (28).
Stress process theory posits that social experiences translate
into distinct health outcomes through exposure to stress and
its coping ability (20). Risk perception brings perceived stress
to college students, which may lead to negative psychological
symptoms (29). Therefore, we speculated that perceived stress
may mediate the relationship between epidemic risk perception
and mental health.

The Stress-buffering Hypothesis states that an individual’s
positive traits will mitigate the potential negative effects of
perceived stress on psychological functioning and optimize
event outcomes (30, 31). This may indicate that the relationship
between perceived stress and mental health is moderated
by other factors. As a positive trait, perceived control is a
subjective perception of objective control, which refers to the
belief that individuals can influence the progress of events
through themselves, rather than external factors, and achieve
the desired results (32). Individuals with high perceived control
are able to take control of their lives, while individuals with
low perceived control exhibit behavioral rigidity because they
feel that the world cannot be changed (33). Previous researches
had demonstrated an interrelationship between perceived stress
and perceived control, with perceived control contributing
to stress reduction (34). This may be because individuals
with high perceived control have a strong sense of self-
efficacy (35), and perceived control encourages individuals
to adopt positive coping styles to solve problems, thereby
reducing their perceived stress (36, 37). Enhanced perceived
control can also improve health and life satisfaction (38).
Researches had shown that perceived control was closely
related to mental health (39-41). Enhanced perceived control
helped to reduce the experience of stress and the risk for
anxiety and depression (42, 43), and buffer the detrimental
effect on subjective wellbeing (44, 45). Additionally, one study
demonstrated that perceived control buffered the effects of
stress on psychological distress (34, 46). The risk resilience
model suggest that risk factors and adverse environments can
exacerbate adverse outcomes (e.g., fear, anxiety, depression),
and that individuals with adequate internal and external
resources can offset the adverse outcomes of risk factors (9).
According to the transactional model of stress (47), perceived
control is an important internal (stress coping) resource for
the individual. Accordingly, as perceived control decreases,
college students who face high risk factors (perceived stress)
experience a more negative mental health states. Specifically,
compared with college students with high perceived control, the
perceived stress of college students with low perceived control
has a more serious negative impact on their mental health.
Therefore, we speculated that perceived control would play a
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moderating role in the relationship between perceived stress
and mental health.

In conclusion, the study aim to investigate the mediating
role of perceived stress in the relationship between risk
perception and mental health, and examine the moderating role
of perceived control in the relationship between perceived stress
and mental health. Based on previous research, we proposed two
hypotheses (see Figure 1):

Hypothesis 1: Perceived stress mediated the relationship
between risk perception and mental health among Chinese
college students during the COVID-19 pandemic.

Hypothesis 2: Perceived control moderated the relationship
between perceived stress and mental health among Chinese
college students during the COVID-19 pandemic.

Materials and methods

Participants and procedure of
recruitment

Participants were recruited from 8 to 15 November in 2021
during the COVID19 pandemic, and all data were collected
through self-report questionnaires in wjx.cn, a reliable Chinese
online platform. A total of 1,856 final samples of college
students from 15 provinces or autonomous areas in China
were retained after excluding cases of invalid answers (e.g.,
continuous use of an option, too-short answering time), with
a valid response rate of 97.7%. To protect participants privacy,
data collection process was anonymous. The research team
collected no personally identifiable information.

Among the participants, 86.7% were girls and 13.3% were
boys, aged from 17 to 25 years (M = 20.1, SD = 1.6). The sample
included 673 first-year students, 431 sophomores, 511 juniors,
and 241 seniors. The study emphasized voluntary participation
and did not provide participants with incentives. The ethical
committee of the School of psychology, Northwest Normal
University, approved this study before data collection.

Measures

Mental health

Symptom checklist 90 [SCL-90; (48)] was used to measure
participants’ mental health. This scale has 90 items rated on
a 5-point Likert scale representing symptom severity, ranging
from 1 (no symptom) to 5 (severe symptom). Total score range
from 90 to 450, with higher scores indicating worse mental
health. The scale has shown good validity and reliability in

frontiersin.org


https://doi.org/10.3389/fpsyt.2022.955093
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org/

Lietal.

Perceived

Stress Perceived

Control

Risk Mental
Perception Health
FIGURE 1

The expected moderated mediation model.

Chinese college students (49), and the Cronbachs alpha in
this study was 0.98.

Risk perception

The Perceived Risk of COVID-19 Pandemic Scale (PRCPS)
was used to measure risk perception (50). This scale has 9 items,
including the degree of worrying about contracting COVID-19
(not at all to very worried), the chance of contracting COVID-19
(zero to very high), and imagining yourself contracting COVID-
19 (very difficult to very easy), etc. Total scores range from 9
to 47, with higher scores indicating greater risk perception. The
Cronbach’s alpha in this study was 0.81.

Perceived stress

The Perceived Stress Scale-10 (PSS-10) was used to measure
the extent of perceived stress over the past month (19). This scale
has 10 items, rated on a 4-points Likert scale ranging from 0
(never) to 4 (very often). Total scores range from 0 to 40, with
higher scores indicating greater perceived stress. The scale has
shown good validity and reliability in Chinese college students
(51), and the Cronbach’s alpha in this study was 0.88.

Perceived control

The Sense of Control Scale was used to measure perceived
sense of control (40). This scale has 12 items rated on a 7-point
Likert scale (1 = strongly disagree, 7 = strongly agree). Items
include “I can do just about anything I really set my mind to”
and “T often feel helpless in dealing with the problems of life”
(reverse scoring). Total score range from 12 to 84, with higher
scores indicating greater levels of perceived control. It has strong
reliability (52), and the Cronbach’s alpha in this study was 0.73.

Statistical analyses

Data analyses were performed with IBM SPSS 21.0 statistical
software (IBM, Armonk, NY, United States) for Windows,
and the significance level was set at p < 0.05 throughout
the analyses. Firstly, we used the SPSS to calculated the
descriptive statistics and the relationship among the variables
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by Pearson’s correlation analysis. Secondly, we used the SPSS
macro PROCESS (Model 14) proposed by Hayes (53) to test
the moderated mediation model. All regression coeflicients were
tested using the bias-corrected percentile bootstrap method.
Bootstrapping (5,000 bootstraped samples) with 95% confidence
intervals (CIs) was conducted to examine the significance of the
mediation and moderation effects, and 95% CIs without zero
indicated that the effects was significant. All model estimations
were conducted with Mplus 8.3 (54) using maximum likelihood
estimation. Monte Carlo power analyses suggested that the
sample size was sufficiently large to detect small effects [i.e.,
0.10 (55)] in moderated mediation model with power > 0.80
(all above 0.95, see Supplementary Table 1). In addition, we
controlled for participants’ gender (0 = female, 1 = male)
because it was reported to be related to individuals’ mental
health (56).

Results

Common method deviation test

Harman Single-factor Test was used to test the common
method deviation, and it was found that there were 12 factors
with eigenvalues greater than 1. The first factor could explain
21.76% of the variation, which was less than the standard
threshold value of 40%. This result indicated that there was no
obvious common method deviation in this study.

Descriptive statistics and correlation
analyses

The descriptive statistics and correlations were presented in
Table 1. Risk perception, mental health, perceived stress, and
perceived control were found to be significantly correlated with
each other. Epidemic risk perception was positively associated
with mental health (r = 0.233, p < 0.01) and perceived
stress (r = 0.132, p < 0.01), but negatively correlated with
perceived control (r = —0.241, p < 0.01). Perceived stress was
positively associated with mental health (r = 0.229, p < 0.01),
but negatively correlated with perceived control (r = —0.185,
p < 0.01). Perceived control was negatively correlated with
mental health (r = —0.424, p < 0.01).

Examination of moderated mediation
model

Table 2
mediation model. Model 1 examined the effect of risk perception
on perceived stress, and Model 2 examined the effects of risk

showed the main results of our moderated

perception, perceived stress, and perceived control on mental
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TABLE 1 Descriptive statistics and correlations.

Variables M SD 1 2 3 4 5
Risk perception 17.61 5.37 1

Mental health 120.70  40.20  0.233** 1

Perceived stress 18.72 6.53  0.132**  0.229** 1

Perceived control 56.12 9.30 —0.241** —0.424** —0.185** 1
Gender 0.13 0.33 —0.073*  0.021 —0.082* —0.042 1

N =1,856.*p < 0.05, **p < 0.01. Gender: 0, female; 1, male.

health. Firstly, risk perception positively predicted perceived
stress (B = 0.13, SE = 0.02, p < 0.01), and perceived stress
positively predicted mental health (8 = 0.15, SE = 0.02,
p < 0.001). Secondly, when perceived stress was added, risk
perception still positively predicted mental health ( = 0.13,
SE = 0.02, p < 0.001). Bootstrap method was further used
to test the mediating effect of perceived stress. The results
showed that the 95% confidence interval does not include 0.
Therefore, perceived stress partially mediated the relationship
between risk perception and mental health. Hypothesis 1 was
verified. Thirdly, the interaction term of perceived stress and
perceived control could significantly predict mental health
(B = —0.11, SE = 0.02, p < 0.001). Thus, these results
suggested that the relationship between perceived stress and
mental health was moderated by perceived control, that is,
the influence of perceived control on mental health of college
students was a moderated mediating effect. Hypothesis 2
was verified. Additionally, gender affected perceived stress
(B = —0.21, SE = 0.07, p < 0.001), but not mental health
(p > 0.05).To further illustrate how perceived control regulates
the relationship between perceived stress and mental health,
we took the one standard deviation above and below the
mean of perceived control to draw the interaction effect graph
(see Figure 2). The simple slope test (57) showed that with
low perceived control (i.e., one standard deviation below the
mean), perceived stress had a significant positive predictive
effect on mental health (simple slope = 0.26, SE = 0.03,
p < 0.01), while with high perceived control (i.e., one
standard deviation above the mean), perceived stress could
not significantly predict mental health (simple slope = 0.04,
SE=0.03, p =0.21).

Discussion

We examined the effect of risk perception on the mental
health of college students and the role of perceived stress. In
addition, we explored the effect of perceived control in the
relationship between perceived stress on the mental health.
Our findings indicated that college Students’ risk perception
had a significant predictive effect on their mental health, and
perceived stress partially mediated the relationship between risk
perception on the mental health. Furthermore, the relationship
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between perceived stress and mental health was moderated by
perceived control.

The effect of risk perception on mental
health

The results revealed that risk perception has a positive
predictive effect on college Students’ mental health, that is,
the higher the risk perception, the worse the mental health,
which is consistent with previous research results (1, 58). This
result also provided evidence for the main effect principle
of the risk resilience model, which stated that risk factors
and unfavorable circumstance exacerbate unfavorable outcomes
(9). The negative life event of the COVID-19 epidemic has
severely disrupted the normal life of college students. Due to
the long incubation period, rapid contagion rate, the potential
for lethality, and the lack of pharmacological interventions,
this undoubtedly affects risk perceptions in some ways and
leads to negative mental health outcomes (1, 59). In addition,
college students may use social media more frequently than
other groups (60). The social amplification of risk framework
believes that crisis events interact with public psychology, social
organization and social culture, and then amplify or reduce
people’s risk perception of the events (61, 62). One study had
found through the case analysis method that consumers’ trust
crisis in the brand after accepting exaggerated information from
mass media was higher than that caused by direct consumption
experience (63). Huynh (64) also found that frequent use of
social media was associated with higher risk perceptions of
COVID-19. High-risk perception of the epidemic can easily lead
to anxiety and depression, and affect mental health.

The mediating effect of perceived
stress

More importantly, the findings showed that perceived stress
partially mediates the relationship between risk perception
and mental health. Research showed that risk perception
was significantly correlated with perceived stress, and risk
perception of environmental threats often translated into
perceived stress (1, 65). Excessive risk perception of the epidemic
may increase the individuals’ perceptions of insecurity and
uncertainty about their current situation, resulting in increased
perceived stress. In addition, the higher the perceived stress,
the worse the mental health of college students (25, 26). The
college student population is one of the most susceptible groups
in the epidemic and faces considerable stress in terms of
health, academics, economy, and interpersonal relationships,
which may be an important reason for the poor mental health
of college students during the pandemic (6, 7). Overall, this
result showed that risk perception of the pandemic triggered
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TABLE 2 Path analysis results.
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Model 1 (Perceived stress) Model 2 (Mental health)
B (SE) t 95%CI B (SE) t 95%CI
Gender —0.21 (0.07) 3,154 (—0.35, —0.08) 0.08 (0.06) 1.31 (—0.04, 0.20)
Risk perception 0.13 (0.02) 5.49** (0.08,0.17) 0.13 (0.02) 6.08* (0.09, 0.17)
Perceived stress 0.15 (0.02) 7.26%%¢ (0.11,0.19)
Perceived control —0.35(0.02) —16.18*** (—0.39, —0.31)
Perceived stress* Perceived control —0.11 (0.02) —5.22%%% (—0.16, —0.07)
F 21.42%%* 110.72***
R? 0.02 0.23
N =1,856.**p < 0.01, **P < 0.001.
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FIGURE 2

Perceived control moderates the relationship between perceived stress and mental health

perceptions of stress, which in turn affected the mental health of
college students, suggesting that perceived stress was a potential
mechanism to explain the effects of risk perception on mental
health in college students. This is consistent with the views of
the stress process theory and the risk resilience model. Stress
process theory argues that negative life events can lead to adverse
changes in people’s lives that exacerbate the level of perceived
stress, and social experiences (negative life events) translate into
distinct health outcomes through exposure to stress (20). One
risk factor can increase the likelihood of exposure to another risk
factor, thereby increasing the likelihood of college students being
affected by multiple risk factors. The risk resilience model also
points out that extrinsic risk factors and adverse circumstances
can exacerbate adverse outcomes (e.g., fear, anxiety, depression),
and different types of risk factors can be calculated cumulatively.
The college student population itself was not fully mature
enough to deal with crises, and when they exposed to negative
life events (e.g., the COVID-19 pandemic), both fears about the
current situation and fear of adverse future consequences would
add up to a huge psychological stress, which in turn exacerbates
negative mental health states. On the other hand, previous
research had demonstrated that positive messages, such as
government proactive preventive measures, could reduce the
level of risk perception (66). Other stress reduction strategies
such as physical activity, mindfulness training, and a healthy
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diet could reduce perceived stress (67). These training methods
may be able to improve the mental health of college students by
reducing risk perception and perceived stress.

The moderating effect of perceived
control

As stated in Hypothesis 2, perceived control moderated
the relationship between perceived stress and college Students’
mental health. Under low perceived control condition, perceived
stress effected mental health, and conversely, perceived stress
had no significant effect on mental health under high perceived
control condition. This result could be explained by the stress
transactional model. The theory states that when individuals
perceive stress, they will conduct cognitive appraisal. The
first stage is the primary cognitive appraisal, in which the
individual judges the severity of the stress internally. If the
stress is considered to be threatening, a secondary cognitive
appraisal is performed, in which the individual assesses own
resources to deal with the stress. Perceived control is a critical
factor in the secondary cognitive appraisal process and is an
important personal (coping) resource (47, 68). When perceived
control resource is insufficient to deal with external threats,
perceived stress may lead to emotional distress and mental
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health problems, whereas perceived stress does not affect mental
health (69). Individuals with high perceived control believe
that changes in the environment depend on their own actions,
efforts, and choices (70), and employ more problem-focused
coping than emotion-focused coping (71). Research had found
that perceived control was related to perceptual stress (72).
For example, Bollini et al. (73) found that perceived control
reduced the increase in perceived stress produced by exposure
to aversive stimulus, and perceived control over the stress
attenuated cortisol secretion. Perceived control can reduce
perceived stress, possibly because perceived control is associated
with a strong sense of self-efficacy and the ability to adapt
to society, and it encourages individuals to actively deal with
and solve problems, thereby reducing the individual’s perceived
stress (37). Additionally, many studies have found that perceived
control was significantly associated with mental health, and
individuals with high perceived control have better mental
health (39). This study supported the risk resilience model.
The main effect principle of the risk resilience model suggests
that risk and adversity exacerbate the propensity for adverse
outcomes. Whereas the compensatory effect states that enough
positive internal and/or external assets could offset the adverse
outcomes suffered from the negative effects of risk factors.
Therefore, people with sufficient assets are less exposed to
risk, and have better results than those with the same risk
level but insufficient assets. This also explains that in this
study, compared with the low perceived control condition, the
effect of perceived stress on mental health was smaller or even
disappeared under the high perceived control condition. In
conclusion, this study showed that perceived control could serve
as a protective factor to buffer against the adverse effects of
the COVID-19 pandemic on college Students’ mental health.
However, college students with low levels of perceived control
may be affected by perceived stress and experience adverse
psychological symptoms. Therefore, we need to provide more
psychological assistance to those college students with poor
perceived control to protect their mental health and prevent
them from developing more mental health problems.

Limitations and future research

The present study has several limitations that should be
noted. Firstly, this study adopted a cross-sectional design
to explore the relationship among risk perception, perceived
stress, perceived control, and mental health of college students.
However, the cross-sectional design has its limitations. Future
studies could use other approaches, such as longitudinal designs
or experimental studies, to continue to explore this question in
greater depth. Secondly, the study used a convenient sampling
method to collect data. The sample size varies greatly in different
provinces/regions and was not balanced by gender. Therefore,
the interpretation of the data results should be cautious. Future
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studies could explore the relationship among these variables
based on a more balanced sample from multiple regions.
Finally, due to the use of an online survey, all participants’
data could only be assessed using self-report instruments. There
may be specific errors in the self-report method, such as social
desirability bias and response sets, in which participants respond
to questions according to socially accepted standards rather than
true intentions or their own specific behavior patterns. In future
research, structured interviews and evaluations by others (such
as teachers and friends) could be used to assess the psychological
state of college students more accurately.

Conclusion

The present study showed that risk perception of COVID-
19 was significantly correlated with mental health. Furthermore,
perceived stress mediated the relationship between risk
health,
moderated the relationship between perceived stress and

perception and mental and perceived control
mental health among Chinese college students during the

COVID-19 pandemic.
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Secondary Vocational School Students are particularly susceptible to online
game addiction due to adolescent characteristics and superimposed pressures
of academic and employment. Based on the theoretical framework of
self-identity and self-esteem, the present research conducted a questionnaire
survey using samples of secondary vocational school students to investigate
the relationship between pathological online game use (POGU), self-esteem
and self-identity. The results showed that 15.56% of secondary vocational
students’ level of POGU met the diagnostic criteria, and POGU and self-esteem
appeared significant differences in gender and family types. Moreover,
lower self-esteem and self-identity were associated with higher POGU and
self-esteem played a partial mediating role in the relationship between
self-identity and POGU. We briefly discussed practical implications of our
findings and the future research.

secondary vocational school, self-esteem, self-identity, pathological online game use,
adolescent

Introduction

The proportion of online game users accounted for more than half (53.6%) of the
overall Internet users as of December 2021 [China Internet Network Information Center
(CNNIC), 2022]. What is accompanied by this is the problem of online game addiction
that had attracted the attention of many researchers. Although there are currently many
different expressions about the concept of online game addiction, such as problematic
online game use, excessive online gaming, and pathological online game use (POGU) (1-
3), most researchers agree to view online gaming overuse as a potential addiction, which
may impair attention and academic performance, cause interpersonal problems, produce
a range of emotional problems such as increased loneliness and reduced psychological
well-being, and even lead to depression and suicide (4-7). This study adopts Gentile’s
definition of pathological online game use (POGU), which focuses on on€’s inability to
control his excessive use of online game and the negative impact it has on emotion and
school performance, either to escape difficulties or lower their intensity (1).
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Because online games provide high enjoyment and
interactivity with a delicate reward mechanism (8), they
have great appeal to adolescents who lack self-control. In
addition, as adolescents, secondary vocational school students
are particularly vulnerable to social pressures, lack of social
support, and satisfaction of psychological needs (9). Previous
cross-sectional studies revealed negative correlation between
self-identity and POGU (10-12). Self-identity contains how
one evaluates the real self, how one envisions the future
self and how one adjusts oneself to adapt to surrounding
changes, which tap into the feeling that an individual has of
understanding himself or herself (13-15). A person with an
established self-identity knows enough about himself and is
capable of grasping the meaning of the ideals and values he
holds (16).

The concept of self-esteem is centered on self-affirmation
and self-identification, which is a type of inner consciousness,
and is an important factor in personal growth (17-23).
Rosenberg (24) defines self-esteem as an attitude toward oneself,
which can be positive or negative. It is when one believes he is
good enough when dealing with something or being enraptured
in a certain state that one gains self-esteem. A significant
negative correlation exists between self-esteem and POGU (25—
27), the lower the individual’s self-esteem, the more likely they
are to be addicted to mobile games. Meanwhile, Lemmens
et al. (27) declared that self-esteem could be a significant
predictor of later pathological online gaming behaviors with
autoregressive structural equation models. Self-esteem is the
perceived difference between one’s ideal self and one’s real self,
and it is a protective factor for Internet addiction (28), for high
self-esteem can help people maintain more positive attitudes
in stressful situations and reduce undesirable behaviors (29),
thus people with high self-esteem are expected to be less likely
to indulge in online games. Teenagers who attend secondary
vocational schools have unique characteristics that set them
apart from other teenagers. In most cases, they are diverted
from the general education because of their ineligibility for it
and are “forced” to enter the vocational education. Currently,
vocational education is not well understood by the general
public, and there are still some prejudices against secondary
vocational school students (30). This social prejudice is a
cognitive result of stereotypes, which not only affect the out-
group’s perception of the in-group, but also how in-group
members react to that perception, namely, the meta- stereotype
(31, 32). According to social identity theory (33, 34), identity
is primarily formed by identifying with the group, and when
members of the group compare themselves with out-groups and
find themselves to be in disadvantage, their self-assessments are
skewed negatively, thus resulting in identity threat that hinders
achieving positive self-esteem.

Therefore, we hypothesize that self-identity can predict
POGU through self-esteem, i.e., self-esteem plays a mediating
role in self-identity and POGU.
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Methods
Study design and samples

Seven hundred and ninety students were sampled

by convenient sampling method from five secondary
vocational colleges in Fuzhou, Fujian Province, China. All
subjects participated in the experiment voluntarily, and
756 questionnaires were collected, with a recovery rate of
95.70%. After eliminating invalid questionnaires, 720 valid
questionnaires were received and the efficiency rate was 91.14%.
Among them, 388 (53.89%) were male students and 332
(46.11%) were female students; 139 (19.31%) were only children
and 581 (80.69%) were non-only children; 352 (48.89%) were
first-year students, 198 were (27.50%) second-year students and

170 (23.61%) were third-year students.

Materials

The first of the
questionnaire was to collect demographic data on the subjects,

Demographic questionnaire. part
including gender, grade level, family type, and whether they
were the only child.

Pathological online game use questionnaire. The second
part of the questionnaire is to investigate the addiction to
online games. It contained 11 items from Gentile’s Pathological
Video-Game Use Questionnaire in Chinese version (5) and
was demonstrated by previous studies with good reliability
and validity conducted with Chinese adolescents (35, 36). This
questionnaire is a single-dimensional questionnaire, consisting
of a total of 11 question items. Subjects were asked to make
a three-point scaled frequency assessment of the situation
presented by each item (e.g., do you spend more and more time
playing or learning to play online games?), namely 0 = never,
1 = sometimes, 2 = often and were recorded into 0, 0.5, 1 for
never, sometimes and often, respectively (37). The total score of
these 11 items was summed and the higher the score, the more
severe the online game addiction (5). In the current study, the
Cronbach’s alpha coefficient for this questionnaire was 0.854.

Self-esteem scale

The scale was compiled by Rosenberg in 1965. Ji Yifu and Yu
Xin translated it into Chinese version (38). There are a total of
10 question items (e.g., “I feel that I have several good qualities”)
including 5 positive questions and 5 reverse questions. The four-
point scoring method is adopted from 1 (strongly disagree) to
4 (strongly agree), and the total score is 10-40, with items 3,
5, 8, 9, and 10 scored reversely, and the higher the score, the
higher the level of self-esteem. However, some studies suggest
that item 8 “I wish I could have more respect for myself” carries
different cultural implications for Chinese (39), so this study
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TABLE 1 Descriptive statistics and correlation co-efficient between variables (M £ SD).

Variable n PERC M SD
1. POGU - - 2.499 2.024
2.SE - - 26.996 4.606
3.81 - - 51.254 7.562
4. Grade - -
First 352 48.89
Second 198 27.5
Third 170 23.61
5. Gender - -
Male 388 53.89
Female 332 46.11
6. FT - -
One-parent family 92 12.78
Two-parent family 603 83.75
Other (raised by generations) 25 3.47
7. OCON - -
Yes 139 19.31
No 581 80.69

1 2 3 4 5 6 7
1
—0.281%* 1
—0.352** 0.645** 1
0.041 0.015 —0.007 1
—0.220*  —0.078* 0.012 —0.004 1
0.068 —0.141"*  —0.091% 0.06 0.038 1
—0.036 —0.021 —0.042 —0.018 0.143** —0.112%* 1

POGU, pathological online game use; SE, self-esteem; S, self-identity; FT, family type; OCON, only child or not.

**p < 0.01,*p < 0.05.

scored it positively. In this study, the Cronbach « coefficient of
the questionnaire was 0.751.

Self-identity scale

The Self-Identity Scale (SIS) developed by Ochse and Plug
in 1986 based on Ericson’s theory is widely used in adolescent
groups. The scale has a total of 19 problem items (e.g., “I feel
my way of life suits me”), and the four-point scoring method is
used from 1 (strongly disagree) to 4 (strongly agree). The reverse
scoring method is used for the item 1, 2, 4, 8,9, and 12 to18 with
higher scores presenting higher self-identity. Li Yi an and Lou
Wenjing tested the reliability and validity of this scale with high
school students as subjects, and found that this scale had good
reliability and validity. The Cronbach a-coeflicient of the overall
scale was 0.727 (16). In this study, the Cronbach o coefficient of
the questionnaire was 0.774.

Procedure

This study was conducted class by class. To ensure
the accuracy of the survey results, two post-graduate
students in psychology served as the experimenters and
were trained before the implementation of formal measure.
The experimenters explained the instructions to the subjects
and asked them to fill in the questionnaire according to their
real feelings and experience, and the results would be kept
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confidential. Afterwards, the subjects were given a professional
online questionnaire website link and began to answer the
which
questions, SES, SIS, and POGU questionnaire, respectively. The

questionnaire, included four parts, demographic

subjects were thanked and debriefed after completion.

Results

Common method bias

In this study, Harman’s single-factor test was performed on
all items in the questionnaire, and the KMO value was 0.900,
and the significance of Bartlett’s test was 0.000. Eight factors
were extracted from 40 items through principal component
analysis (PCA). The variance contribution rate of the first factor
is 20.458%, lower than the critical value of 40%, indicating that
the common method bias is acceptable.

Descriptive statistics

Table I includes the mean and standard deviation value
for all variables. POGU total score measures the tendency
of secondary vocational school students to be addicts of
online games, where a higher score indicates an even stronger
tendency of addiction. According to the delimitation standard
of addiction with a total score of >5 which means exhibited
at least 5 of the 11 criteria (40), a further analysis showed that

frontiersin.org


https://doi.org/10.3389/fpsyt.2022.937841
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Yang et al.

the number of students whose POGU scores met the criteria
was 112, accounting for 15.56% of the total number of students
surveyed. As for the self-esteem, its average score is about 27
with SD of 4.606. In terms of self-identity, a total of 66 to 68
points indicates a high level of self-identity, based on an average
score between 56 and 58 and a standard deviation between 7 and
8, and total scores less than 49 to 50 suggest a lower self-identity
(18). In this study, the average score of self-identity is 51.25,
indicating that the overall self-identity of secondary vocational
school students is at a relatively low level.

Analysis of differences in demographic
variables

There were significant differences in POGU behavior
between different genders, with boys significantly higher than
girls (p < 0.01, Cohen’s d = 0.451); the same tendency could
be found in self-esteem (p < 0.05, Cohen’s d = 0.157), with boys’
average score significantly higher than that of girls. But gender
didn’t differ significantly on self-identity scores. Also, significant
difference could be drawn among family types on POGU and
self-esteem but not on self-identity to the extent that average
scores of students from other families were significantly higher
than those from single-parent and two-parent families on POGU
(p < 0.05, n*p = 0.010) and students from two-parent families
scored significantly higher than single-parent families and other
types of families on self-esteem (p < 0.01, nzp = 0.021). While
“only child or not” and grade level didn’t differ significantly on
each of the three independent factors.

Correlation analysis

Through correlation analysis, the Pearson correlation
coefficient of variables including POGU, self-esteem, self-
identity, grade, gender, family type, and only child or not of
secondary vocational students is obtained, as shown in Table 1.

The findings were consistent with previous studies
conducted with other groups, namely, POGU was negatively
—0.281, p < 0.01); the
statistically significant positive correlation was also found
between self-identity and self-esteem (r 0.645, p <
0.01). POGU was negatively correlated with self-identity
(r=—0.352, p < 0.01).

associated with self-esteem (r

Regression analysis

A stepwise regression analysis was conducted in SPSS24.0 to
analyze the data, and the results are shown in Table 2. Gender,
grade, family type and “only child or not” were incorporated
into the models as control variables in three models. The results

Frontiersin Psychiatry

123

10.3389/fpsyt.2022.937841

in model 1, in which self-identity as the independent variable
and POGU as the dependent variable, showed that self-identity
had a significant negative relationship with POGU (8 = —0.346,
p < 0.001). In model 2 where self-identity as independent
variable and self-esteem as the independent variable, the results
suggested that higher self-identity correlated with higher self-
esteem (B = 0.639, p < 0.001). In model 3, self-identity and
self-esteem was jointly added into the independent variables and
POGU served as dependent variable. It revealed that there was a
significant negative relationship between self-esteem and POGU
(B = —0.122, p < 0.01). Therefore, the results demonstrated
that, for secondary vocational school students, self-esteem serves
as a mediator between self-identity and POGU. At the same
time, self-identity still has a negative relationship with POGU
(B =—0.268, t = 3.74, p < 0.001), indicating that self-identity
not only directly affects POGU, but also affects POGU behavior
indirectly through self-esteem. In other words, lower the level of
self-esteem and self-identity, the stronger the POGU behavior.

Mediating effect analysis

The mediation effect test was conducted in PROCESS
Procedure for SPSS 3.5 with number of bootstrap samples
set for 5,000 (41). In this study, self-identity was used as the
independent variable, self-esteem as the mediating variable, and
POGU as the dependent variable with gender, grade, family type
and “only child or not” as covariates, and the results of the data
were obtained in Tables 3A,B. It can be seen from Table 3A that
self-identity still has a direct negative relation with POGU, but
the effect is weakened. The regression coeflicient is —0.072, the
mediating effect coefficient is —0.021, and the lower and upper
limits of the 95% confidence interval for the mediating effect
of self-esteem (—0.039, —0.003) does not contain 0, indicating
that self-esteem has a partial mediating effect between self-
identification and video game addictive behavior. According to
Table 3B and the formula of the effect share: ab/c, it can be
calculated that this mediating effect accounts for 22.581% of the
total effect. Finally, the model formula can be derived as: POGU
= 8.729-0.054" self-esteem-0.072* self-identity. The model was
plotted according to the results (see Figure 1).

Discussion

The survey found that 15.56% of the sample of secondary
vocational school students met the diagnostic criteria of online
game addiction. Compared with high school students, secondary
vocational students face both academic and employment
pressure in the process of developing self-awareness, which may
make them more eager to find ways to relieve their stress. On the
other hand, as has been well documented, the vivid virtual world
created by video games can make people temporarily stay away
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TABLE 2 Linear regression analysis on the relationship between self-esteem and self-identity of secondary vocational students on video game

addictive behavior (n = 720).

v Model 1 (DV: POGU) Model 2 (DV: self-esteem) Model 3 (DV: POGU)
B t B t B t

Gender —0.215 —6.258 —0.084 —2.939* —0.226 —6.546*%*

Grade 0.035 1.025 0.024 0.850 0.038 1.116

FT 0.041 1.185 —0.080 —2.792%¢ 0.031 0.901

OCRN —0.015 —0.419 0.009 0312 —0.013 —0.389

SI —0.346 10,123+ 0.639 22480 —0.268 —6.028%%*

SE —0.122 —2.723*

VIF 1.000 1.000 1.711

D-W 2.081 2.123 2.097

R? 0.174 0.430 0.183

F 30.101 107.668 26.545

1V, independent variable; DV, dependent variable; POGU, pathological online game use; FT, family type; OCON, only child or not; SI, self-identity; SE, self-esteem.

“p < 0.01,%*p < 0.001.

TABLE 3A Test results of the mediating effect of self-esteem.

Effect model Coeff se BootLLCI BootULCI Relative coeff
Total effect —0.093 0.009 —0.111 —0.075
Direct effect —0.072 0.012 —0.095 —0.048 77.419%
(S => POGU)
Indirect effect —0.021 0.001 —0.039 —0.003 22.581%
(SI=> SE => POGU)
POGU, pathological online game use; SI, self-identity; SE, self-esteem.
TABLE 3B Test results of the mediating effect of self-esteem.
Dependent variable Independent variable R? F coeff se t
POGU
Self-identity 0.174 30.101 —0.093 0.009 —10.123***
Self-esteem
Self-identity 0.430 107.668 0.389 0.017 22.48*
POGU
Constant 8.729 0.639 13.655%**
Self-identity 0.174 30.101 —0.072 0.012 —6.028***
Self-esteem 0.183 26.545 —0.054 0.020 —2.723**

POGU, pathological online game use.
“op < 0.001, **p < 0.01.

from real-world anxiety and gain the joy of gaming (8, 42, 43).
Due to the lack of self-control, secondary school students are
especially prone to getting caught up in gaming and unable
to extricate themselves. Through the analysis of the POGU
behavior within different demographic variables, we also found
there are no significant differences in grade level, child status,
and family income, while significant differences in genders and
family types. The average score of POGU was higher in the male
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students than in the female, which is consistent with the previous
research (44, 45). In a large-scale survey on the online game
addiction behavior of teenagers from primary school students
to college students, researchers found the proportion of girls
addicted to online games was lower than that of boys (44).
Ustinaviciene et al. (45) also discovered the same tendency and
illustrated that POGU was related to game type and the time
spent on it. Namely, male students who played action or combat
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¢=-0. 093"

a=0. 389" b=-0. 054"

self-identity & =0, 072"
FIGURE 1

Model of the mediating role of self-esteem between
self-identity and POGU (pathological online game use), ***p <
0.001, **p < 0.01. c: direct effect of self-identity on POGU; c":
total effect of self-identity on POGU.

games were more likely to become addicted than those who
played logic computer games, whereas female students who
played games for more than 5h a month were more inclined to
become addicted. Several studies have replicated this findings,
for example, a recent study of game use among 5,607 Norwegian
adolescents showed a significant gender difference in game use,
with boys being five times more likely than girls to start playing
since age 14 and girls are using social media more often (46).
Game type preference also shows gender differences and can
be predicted by psychological characteristics, for example, girls’
positive feelings about themselves make them more likely to
choose First-Person Shooters as their favorite game genre, while
boys’ internalization difficulties may predict a lower choice of
Massively Multiplayer Online Role Playing Games (MMORPGs)
(47). Meanwhile, male’s playtime was fully mediated by their
higher role-playing and shooter games preferences (48). In terms
of family type, the average score of online game addiction among
students who are in skip-generation raising is significantly
higher than that of two-parent and single-parent families.
Parental involvement in the use of online games is crucial, and
children’s use of these games requires greater attention, support,
and supervision of their part, and skip-generation raising shifts
more responsibility for children from parents to grandparents,
leading to the lack of parental education which closely related
to adolescent game addiction,for example, in a review study,
researchers found that parent-child relationships were strongly
associated with problematic game addiction in adolescents, and
paternal relationships could serve as a protective factor for
children’s game addiction (49).

In the demographic analysis of self-esteem, it is found that
there is no significant variability across grades and whether they
were only children, but there is significant variability across
gender, family type and monthly household income. The finding
on gender and grade is different from that of Zhang Yan et al.
(50) on the analysis of variance. Their study indicated that in
secondary vocational technical schools, girls reported greater
self-esteem than boys and first-year students scored higher than
their older counterparts. Based on the results of the current
survey, it has been found that the level of self-esteem of male
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and female students is significantly different with male students
tending to have a higher average level of self-esteem than female
students. The imbalance in self-esteem for different genders
may be, in part, due to the traditional view suggested by Chen
Xuehong et al. (51) in their study that men, presumed to be
the mainstay of the society, supposed to possess more good
qualities and pay more attention to the internal verification of
themselves than females. The same trend was also confirmed in
other groups of adolescents,for example, Moksnes and Espnes
(52) conducted a survey of 1,239 Norwegian teenage students
and found that boys had higher levels of self-esteem and life
satisfaction than girls. Aremu et al. (53) indicate that although
there is no significant difference in self-esteem levels between
boys and girls, more girls reported low self-esteem scores.
Regarding the difference in family type, the level of self-esteem
of secondary vocational school students in two-parent families
was significantly higher than that of the other family types. It
shows that parental companionship plays an important role in
children’s personality improvement. Self-esteem is structured
by the intimate relationship with parents (54), and previous
studies have also shown that children in divorced families have
lower levels of self-esteem than those in intact families (55),
and even children in joint physical custody report higher self-
esteem than those living exclusively with one parent (56). In
terms of monthly family income, compared to students from
low-income families, students from high-income families have
higher self-esteem levels. This is consistent with research on
general high school students’ self-esteem: students from high-
income families may have higher self-esteem levels than students
from low-income families (57).

A relatively low level of self-identity was found among
secondary vocational school students. The society has certain
prejudice against secondary vocational school students and
assumes that only those who are not capable enough, namely got
unsatisfactory grades in their high school-entrance examination,
will come to these schools. This perspective further leads to
the students’ disapproval of their own ability and identity as a
member of secondary vocational school students, leaving them
a negative attitude toward their own, thereby causing low self-
identity. Secondary vocational school students yearn for seeking
self-identity in online games and they are eager to release their
real selves in the game in which they project their emotions
onto specific roles, the avatar, without sticking to the restrictions
of the real world but to freely express themselves, either to
get emotional satisfaction or to escape from the disorder in
reality. In this way, they realize their self-worth through the
construction of the role identity, their perceived self-identity
(58), and if the players get satisfaction from the game, they are
more likely to continue game usage (10). Meanwhile, there are
also neural mechanism studies that reveal that the phenomenon
of higher identification with game avatars in online game addicts
may be related to self-concept impairment (59), for example,
Leménager et al. (60) found higher activation levels in the
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left angular gyrus, a brain region that has also been shown to
be strongly associated with self-identity,when addicted players
perceived game avatars compared to perceived themselves. The
same evidence has been confirmed by other researchers (61).
The analysis of the differences in self-identity in terms of
demographic variables also found that while no significant
differences were observed among gender, grade, family type,
or whether they were only children, the monthly household
income per capita showed significant variation. This suggests
that family socioeconomic status and the level of self-identity are
related potentially.

Meanwhile, it shows that self-identity is also positively
associated with self-esteem. Students with higher self-identity
understand themselves better and act in school and life in a more
optimistic manner. Consequently, they are able to appreciate
themselves more, evaluate themselves more positively and have
higher levels of self-esteem. In contrast, a negative outlook is
prevalent among students with low self-identity, and they often
feel useless and uncertain of their roles, thus developing low
self-esteem. Further, self-identity and self-esteem both correlate
negatively with POGU. From Erikson’s theory of stages of
psychological development (62) and Maslow’s need - hierarchy
theory (63), self-esteem and self-identity play a key role in
building a solid personality. High self-esteem and self-identity
enable people to make a comprehensive assessment and analysis
of themselves and people with high self-esteem and self-identity
are better at handling situations that may come their way
and finding enjoyment and meaning in life, thus be less likely
to become addicted to online games. However, it may be
demanding for those who lack self-esteem to handle pressure
and problems in life and they are compelled to flee from reality
and seek a sense of belonging and accomplishment from the
virtual world of online games. This inappropriate “sense of
belonging and accomplishment” will make secondary vocational
school students deeply immersed in online games and unable to
extricate themselves.

Conclusion

The correlation analysis results of POGU, self-esteem and
self-identity of secondary vocational school students show
that there is a significant negative correlation between POGU
and self-esteem and self-identity, and a significant positive
correlation between self-esteem and self-identity. Regression
analysis showed self-esteem played a mediating role between
self-identity and POGU.

Based on regression analysis of the effects of self-esteem and
self-identity on POGU behaviors, we also found that although
both self-esteem and self-identity significantly and negatively
predicted online game addictive behaviors, the coefficient of R?
was small, indicating that the explanatory rate of them on online
game addictive behaviors was low. This result may be caused
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by many factors which contribute to addiction to online games
in proportion. Previous studies have found many influencing
factors of addiction to online games, such as parental support
(25, 64, 65), school belonging (66), boredom proneness (67)
and so on. In view of this, other relevant variables should be
considered for further research in future studies.

The mediating effect of self-esteem is analyzed, and it is
found that self-esteem plays a partial mediating role between
self-identity and addiction to online games, which means that
self-identity may also affect the addictive behavior of online
games through other factors. Further research and discussion
can be made in the future. From data obtained from the
study, it suggests the obvious influence of self-esteem and
self-identity on pathological online game use online game,
and also provides direction and ideas for formulating relevant
educational strategies.
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Background: The COVID-19 epidemic provides an environment for frequent
media multitasking, which might associate with an increase in depression and
anxiety. Since many studies have found that media multitasking negatively
affects cognitive capacity, we propose a cognitive perspective to explore how
media multitasking may associate with mental health. This study examined
the potential mediating role of attention control and negative information
attentional bias in the relationship between media multitasking and anxiety
and depression.

Methods: Participants (n = 567) were recruited from college students in
China. They completed an online survey that included the Media Multitasking
Inventory (MMI), Attention Control Scale (ACS), Attention to Positive and
Negative Information Scale (APNI), Generalized Anxiety Disorder Scale
(GAD-7), and Patient Health Questionnaire (PHQ-9). After exploring the
correlations between the measures, serial mediation models were examined.

Results: The results indicated significant positive correlations between media
multitasking and anxiety and depression. Media multitasking, anxiety, and
depression were negatively correlated with attention focusing, while positively
correlated with negative information attention bias. Media multitasking did
not correlate with attention shifting. Mediation modeling demonstrated that
attention focusing and negative information attention bias played a serial
mediating role in the relationship between media multitasking and anxiety and
depression. However, the results did not support the serial mediation model
through attention shifting and negative information attention bias.

Conclusion: Media multitasking does not directly influence anxiety and
depression, while attention focusing and negative information attention bias
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play serial mediating roles in their relationship. This study highlights the
potential cognitive mechanisms between media multitasking and anxiety and
depression, providing theoretical support for interventions in individual mental
health during the epidemic.

media multitasking, attentional control, attention bias, depression, anxiety

Introduction

The global mental health report released by the WHO
recently showed that depression and anxiety increased by 25%
globally in 2020, the year of the COVID-19 epidemic outbreak
(1). The development of technology has allowed for the high
accessibility and portability of media devices, which facilitated
working and studying at home during the pandemic.

Media multitasking is typically known as simultaneously
engaging in multiple media tasks, such as checking messages
on the cellphone while watching TV or reading a book while
listening to music (2, 3). The convenience of mobile devices
makes it possible to do multiple media activities simultaneously.
Surveys have shown that when they use media, people spend
25-50% of their time consuming multiple media simultaneously
(4,5), and this number is continuously growing (6). It is
important to notice that numerous studies showed that media
multitasking behavior could detrimentally affect cognitive
ability, such as attention and memory (7-9). Other studies have
even found that media multitasking poses a potential threat to
the mental health of the public (10, 11).

Several studies suggested that frequent media multitasking
behaviors may hurt mental health, possibly leading to
anxiety and depression (12, 13). Becker et al. proposed that
media multitasking can predict the levels of depression and
social anxiety of college students, even under the control
of other factors (such as total time spent on media and
personality traits) (14). At the same time, there has been
little research on how media multitasking affects anxiety and
depression, most of which prioritized the mediating role
of personality traits or environmental factors such as peer
relationships and stress (15, 16). For example, Shin et al. (17)
proposed that media multitasking may serve as an avoidance-
oriented behavioral coping strategy to divert attention from
unpleasant information. Long-term avoidance behavior is
not beneficial for acquiring adaptive coping strategies (i.e.,
problem-solving); thus, frequent media multitasking over time
may lead to greater susceptibility to anxiety and depression
(18). However, it has been suggested that cognition plays
a mediating role between behavior and emotion (19, 20).
For example, a study found that mindfulness moderated the
relationships between mobile phone addiction and anxiety
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and depression (21). However, the cognitive process by
which media multitasking negatively affects anxiety and
depression is not clear.

Negative information attention bias refers to a tendency
to attend to threatening or negative stimuli compared to
neutral stimuli (22). More and more evidence shows that
negative information attention bias is not only a phenomenon
or symptom accompanying some psychological disorders,
but also a central cognitive factor in their development,
maintenance, and recurrence (23, 24). Attention bias to
negative stimuli could result in anxiety and depression
(25, 26).
training (ABMT) on participants, and the results showed

Cret performed attentional bias modification

that participants in the negative ABMT condition had
higher levels of anxiety than before the training, suggesting
a causal link between attentional bias toward emotional
information and anxiety (27). Krejtz et al. also confirmed
that the depressive symptoms of depressed patients could
be effectively reduced by changing negative information
attentional bias (28). In addition, a previous study found that
ordinary individuals will be attracted to negative information
while media multitasking and the negative information elicited
more significant unpleasantness (29). All those evidence
supports the hypothesis that negative information attention
mediates the association between media multitasking and
anxiety and depression.

Why do some people show a cognitive processing pattern
of negative information attention bias? Some studies suggest
it may be due to reduced attentional control ability (27, 30).
Attentional control refers to top-down flexible regulation of
attentional resources, involving allocating attention in the
face of competing or conflicting demands (31). According to
attention control theory (30, 32), the negative information
attention bias of anxious and depressed individuals is a cognitive
deficit dependent on attentional control. The theory considers
that anxiety and depression disrupt the balance between
the goal-directed attentional system (top-down control) and
the stimulus-driven attentional system (bottom-up control).
So, with a higher level of anxiety or depression, people
may prioritize allocating attentional resources to the negative
stimulus, which in turn increases the level of anxiety and
depression, resulting in a vicious circle. Some studies have
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found that higher attentional control facilitates people to recruit
cognitive resources to inhibit unintentional attention to negative
stimuli in a top-down way, whereas lower attentional control
predisposes a person to over-preference for negative stimuli
(33, 34). Other studies also found that attentional control may
be an essential protective factor for mental health. People
with valid attentional control can avoid negative thoughts,
coping styles, and emotional reactions, thereby maintaining
a lower level of anxiety or depression (17, 35). Therefore,
attentional control may influence attentional bias and lead to
anxiety and depression.

In the past decades, many studies found that media
multitasking is associated with poor cognitive functioning.
Notably, it leads to a reduced attentional control ability (36, 37).
Attentional control ability has two aspects: attention focusing
(the ability to maintain attentional engagement when facing
distraction) and attention shifting (the ability to switch between
different tasks or shift attention from distractions to new
or related tasks) (33). For attention focusing, Ophir et al.
initially found that heavy media multitaskers are more liable
to fail when they need to filter distractions (2). This finding
is proved by many subsequent studies (38, 39). However, the
relationship between media multitasking and attention shifting
is mixed. Some researchers found that heavy media multitaskers
alternate between two different tasks with more difficulty and
pay higher shifting costs (40, 41). At the same time, other studies
indicated that heavy media multitaskers are more efficient with
task-shifting (42, 43). In brief, the negative effect of frequent
media multitasking on attention focusing was confirmed by
multiple studies, whereas the results about attention shifting
were inconsistent. Thus, we will consider the two aspects
separately in the present study.

Based on the above literature review, it is reasonable
to conclude that frequent media multitasking behavior may
lead to poor attention control. Consequently, it forms the
negative information attention bias, eventually leading to
the occurrence or exacerbation of anxiety or depression
symptoms. Thereby, the present research will test the hypotheses
below. (1) Media multitasking is positively correlated with
anxiety and depression; (2) Media multitasking, anxiety,
and depression have a significant negative association with
attentional control (including attention focusing and attention
shifting) and a significant positive association with negative
information attention bias; (3) Attentional control (separated
as attention focusing and attention shifting) and negative
information attention bias play a serial mediating role
in the relationship between media multitasking, anxiety,
and depression (see Figure 1). This study has potential
significance for understanding the relationship between media
multitasking and mental health from a cognitive perspective.
This understanding will be used to prevent potential mental
illness induced by media multitasking during the COVID-
19 pandemic.
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Methods

Participants and procedure

A cross-sectional study was conducted on an online survey
tool, Wen Juan Website.! We recruited all participants via
WeChat (a popular Chinese social media platform). College
students from one university usually have one joint WeChat
group. Several students from Tianjin Normal University initially
sent the recruitment messages to WeChat groups of students.
The snowball sampling method was adopted to increase the
sample size. We encouraged participants who saw and joined
our study to share the link with more college students. To
avoid data duplication, each IP address was only granted access
to the survey once. Also, we identify the location of the
participants via IP address. Finally, we obtained samples from
28 provinces in China, most of which were from Tianjin, Fujian,
Sichuan, and Beijing.

All subjects participated voluntarily and were informed that
the survey was anonymous and confidential. The study obtained
the electrical consent of all subjects. All procedures in this
study met the ethical standards of the Chinese Psychological
Association? and conformed to the 1964 Declaration of Helsinki
and subsequent amendments or similar ethical standards. The
Ethics Committee of Tianjin Normal University approved the
study (022050901).

A total of 617 students participated and completed
the survey. After excluding unqualified samples (e.g., some
participants completed the questionnaire battery in <180 s
or >15 min), we finally collected 567 valid participants with
an effective response rate of 91.90%. The participants were
21.4 years old on average (SD = 2.24 years), with 241 males
(42.50%) and 326 females (57.50%). Most participants were
undergraduates (n = 501, 88.36%), and the remaining were
postgraduate students.

Measures

Media multitasking inventory

The Media Multitasking Inventory (MMI) was initially
developed by Ophir et al. (2) and developed by Madore et al.
(8). In this study, the MMI was modified from Madore et al.
The questionnaire includes two parts. In part 1, participants
were instructed to report the total number of hours per
week typically spent doing each of eight media activities:
self-regulated learning (doing homework, self-study, writing
papers), reading (novels, comics, etc.), taking phone calls or
video calls, playing video games, watching videos (watching

1 https://www.wenjuan.com

2 https://www.cpsbeijing.org/
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attention shifting attention bias
media anxiety /
multitasking depression
FIGURE 1

The mediating pathway of attention focusing/shifting and negative information attention bias in media multitasking influence

anxiety/depression

TV, movies, online videos, etc.), listening to music, browsing
the Internet (news web and other non-social websites), using
social media applications (chatting online with WeChat, posting
or browsing on Weibo, etc.). In part 2, participants indicated
how often they simultaneously engaged in each of the other
activities while doing the primary media activities on a four-
point Likert scale [never (0), occasionally (0.33), often (0.67),
always (1)]. MMI index is calculated as an indication of the
level of media multitasking the participant engaged in during
a typical media-consumption hour (2). MMI is designed to
measure the frequency of specific media multitasking behaviors
without further inferences about possible latent variables. Thus,
it is a valid index for the media multitasking activity (9).

The attention to positive and negative
information scale

The Attention to Positive and Negative Information Scale
(APNI) was developed by Noguchi et al. to measure the
attention bias of individuals toward negative or positive
information, and the revised Chinese version was used in this
study (44, 45). The scale includes 30 items in total, which is
divided into two dimensions: positive information attention bias
(19 items) and negative information attention bias (11 items).
Items are rated on a 5-point Likert scale from 1 (“strongly
disagree”) to 5 (“strongly agree”). Only the negative attention
bias dimension was used in this study (APNI-N). Examples
of the items in APNI-N are: “I don’t forget when others do

»

things that hurt me,” “I pay special attention to bad news on the

television news.” The Cronbach’s alpha for this sample was 0.91.

The attentional control scale

The Attentional Control Scale (ACS) was developed by
Derryberry et al. to measure a general capacity for attentional
control, and the revised Chinese version was used in this study
(33, 46). The scale is divided into two dimensions: attention
focusing (8 items, e.g., “When concentrating, I can focus my
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attention so that I become unaware of whats going on in the

» o«

room around me;” “My concentration is good even if there
is music in the room around me”) and attention shifting (8
items, e.g., “It is easy for me to alternate between two different

tasks,
a total of 16 items. Each item is rated on a 4-point Likert

I can quickly switch from one task to another”), for

scale from 1 (“almost never”) to 4 (“always”). Possible scores
range from 16 to 64, with higher scores indicating a greater
capacity for attentional control. The Cronbach’s alpha for this
sample was 0.81.

Generalized anxiety disorder questionnaire-7

The Generalized Anxiety Disorder Questionnaire (GAD-7)
was developed to assess the defining symptoms of GAD in the
last 2 weeks (47). There are seven items rated on a 4-point Likert
scale from 0 (“not at all”) to 3 (“nearly every day”). Examples
of the items are: “Feeling nervous, anxious or on edge,” “Not
being able to stop or control worrying.” Scores range from 0 to
21, with higher scores indicating more severe anxiety symptoms.
The Cronbach’s alpha of this scale in this sample was 0.90.

Patient health questionnaire-9

The Patient Health Questionnaire-9 (PHQ-9) was used as
a self-administered screening tool for assessing the severity of
depressive symptoms. PHQ-9 includes nine items based on
the Diagnostic and Statistical Manual of Mental Disorders,
4th Edition (DSM-1V) for depression (48). The questionnaire
was measured by participants reporting their mood during the
immediately preceding 2 weeks. Each item was scored on a
4-point Likert scale from 0 (“not at all”) to 3 (“nearly every
day”). Examples of the items are: “Feeling down, depressed, or

» «

hopeless,” “Little interest or pleasure in doing things.” Scores
range from 0 to 27, with higher scores indicating more severe
depression symptoms. The Cronbach’s alpha of this scale in this

sample was 0.92.
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Data analysis

Data analyses were conducted by the IBM SPSS Statistics for
Windows, version 26.0 (IBMCorp., Armonk, NY, United States).
First, descriptive analyses were conducted for the variables
of interest for the total sample. Then Harman’s single-factor
test was conducted to examine the common method bias.
Pearson correlation was used to examine the correlations
among variables. This study used deviation-corrected percentile
bootstrapping to test. To test the significance of the indirect
effect using the Hayes Process Macro (model six) for SPSS with
a 95% bias-corrected confidence interval (CI) based on 5,000
bootstrap samples. A significant mediation was determined if
the CI around the indirect effect did not include 0.

Harman’s single-factor test was used to test for common
method bias (49). The results of unrotated factor analysis
showed that seventeen factors with eigenvalues greater than one
emerged and accounted for 65.23% of the total variance. The
first principal factor explained 30.30% of the variance (<40%).
Therefore, it indicated that common method bias was not a
concern in this study.

Results

Descriptive statistics and correlations

The Descriptive statistics and Pearson correlation results
are shown in Table 1. Specifically, media multitasking was
significantly positively correlated with anxiety (r = 0.195,
p < 0.01) and depression (r = 0221, p < 0.01) and
negative information attention bias (r = 0.358, p < 0.01),
but significantly negatively correlated with attention focusing
(r = —0.303, p < 0.01), and not correlated with attention
shifting. Moreover, attention focusing, attention shifting was
significantly and negatively correlated negative information
attention bias (r = —0.535, p < 0.01; r = —0.358, p < 0.01),
anxiety (r = —0.390, p < 0.01; r = —0.300, p < 0.01), and
depression (r = —0.410, p < 0.01; 7= —0.331, p < 0.01). Negative
information attention bias was significantly and positively
correlated with anxiety (r = 0.521, p < 0.01) and depression
(r = 0.515, p < 0.01). The results showed that subjects with
more likeness to engage in media multitasking had lower levels
of attention focusing and more attention bias toward negative
information, thus having higher anxiety and depression scores.

The serial mediating analysis

Media multitasking-anxiety serial mediated
analysis

Attention focusing and attention shifting are separated
as two independent dimensions to create the mediation
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model. Multiple mediation analysis was conducted with
media multitasking as the independent variable, attention
focusing and negative information attention bias as mediating
variables, anxiety as the dependent variable, and gender and
age as covariates. The models with attention focusing and
negative information attention bias as mediating variables were
significant. The results are shown in Table 2. Results indicate
that Media multitasking cannot significantly predict anxiety
(B = —0.026, p = 0.515), but significantly predict attention
focusing and negative information attention bias (B = —0.299,
p <0.001; B =0.212, p < 0.001). In addition, attention focusing
can significantly predict negative information attention bias
(B = —0.469, p < 0.001), anxiety was significantly predicted
by attention focusing and negative information attention bias
(B =—0.157,p < 0.001; B = 0.441, p < 0.001).

Then we performed a bootstrap analysis using the bias
correction non-parametric percentage test to further examine
the serial mediating effects. The results revealed (see Table 3)
that the direct effect of media multitasking on anxiety was
not significant (p = 0.515) and that attention focusing and
negative information attention bias mediated the relationship
between media multitasking and anxiety. Specifically, this
mediating effect consisted of three pathways, namely indirect
pathway 1: media multitasking — attention focusing —
anxiety; indirect pathway 2: media multitasking — negative
information attention bias — anxiety; indirect pathway 3: media
multitasking — attention focusing — negative information
attention bias — anxiety. The effect values of the three pathways
were 0.266, 0.531, and 0.349, respectively. The 95% confidence
interval of the three paths did not contain 0, indicating that
the serial mediation effect was significant (pathway model see
Figure 2).

The models with attention shifting and negative information
attention bias as mediating variables were not significant.
Results indicate that Media multitasking did not significantly
predict anxiety and attention shifting (f = 0.001, p = 0.979;
p = —0.081, p = 0.067), but media multitasking significantly
and positively predicted negative information attention bias
(B =0.326, p < 0.001). Moreover, attention shifting significantly
predicted negative information attention bias (f = —0.332,
p < 0.001), and attention shifting and negative information
attention bias significantly predicted anxiety (B = —0.133,
p < 0.001, B = 0.468, p < 0.001). It can be seen that the
path coefficient of media multitasking to attentional shifting
was not significant. The results indicate that attention shifting
and negative information attention bias had no significant serial
mediating effect between media multitasking and anxiety.

Media multitasking—depression serial mediated
analysis

Next, the study analyzed the mediating effect of attention
focusing and negative information attention bias between
media multitasking and depression. Multiple mediation analysis
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TABLE 1 Mean, standard deviation, and correlation coefficient of each variable.

M SD 1 2 3 4 5 6
1. MMI 2.83 1.65
2. AF 20.78 4.55 —0.303**
3.AS 20.77 3.69 —0.076 0.602**
4. ACS 41.56 7.39 —0.225%* 0.917** 0.871**
5. APNI-N 33.64 9.81 0.358** —0.535%* —0.358** —0.508**
6. GAD-7 4.93 4.32 0.195** —0.390** —0.300** —0.390** 0.521**
7.PHQ-9 6.93 5.18 0.221** —0.410** —0.331** —0.418** 0.515** 0.784**

MMI, Media Multitasking Inventory; AF, Attention focusing dimension of Attentional Control Scale; AS, Attention shifting dimension of Attentional Control Scale; ACS, Attentional
Control Scale; APNI-N, Negative dimension of the Attention to Positive and Negative Information Scale; GAD-7, Generalized Anxiety Disorder Questionnaire-7; PHQ-9, Patient Health

Questionnaire-9. **p < 0.01.

was conducted with media multitasking as the independent
variable, attention focusing and negative information attention
bias as mediating variables, depression as the dependent
variable, and gender and age as covariates. The models
with attention focusing and negative information attention
bias as mediating variables were significant. The results are
shown in Table 4. Results indicate that Media multitasking
—0.004,
0.913), but significantly predicted attention focusing

did not significantly predict depression (B =
p =
and negative information attention bias (§ = —0.299, p < 0.001,
p = 0212, p < 0.001). In addition, attention focusing were
negatively significantly predicted negative
attention bias (B = —0.469, p < 0.001), and depression
significantly predicted by attention focusing and negative

information

TABLE 2 Regression analysis of variable relationships in models.

Outcome  Predictor R  R? F B t
variable variables
AF 0.304 0.093 19.150**
Gender 0.012 0.141
Age —0.023  —0.569
MMI —0299 —7.139**
APNI-N 0.574 0.329 68.977**
Gender —0.007 —0.103
Age 0.024 0.688
MMI 0212 5.634%*
AF —0.469 —12.938%*
GAD-7 0.542 0.293 46.552**
Gender —0.132 —1.762
Age —0.026  —0.729
MMI —0.026  —0.651
AF —0.157 —3.696**
APNI-N 0441  10.181%*

information attention bias (8 = —0.184, p < 0.001, § = 0.411,
p < 0.001).

Then we performed a bootstrap analysis using the bias
correction non-parametric percentage test to further examine
the significance of the serial mediating effects. The results
revealed (see Table 5) that the direct effect of media multitasking
0.913) and that
attention focusing and negative information attention bias

on depression was not significant (p =

mediated the relationship between media multitasking and
depression. Specifically, this mediating effect consisted of three
pathways, namely indirect pathway 1: media multitasking
— attention focusing — depression; indirect pathway 2:
media multitasking — negative information attention bias
— depression; indirect pathway 3: media multitasking —
attention focusing — negative information attention bias —
depression. The effect values of the three pathways were 0.281,
0.444, and 0.296, respectively. The 95% confidence interval
of the three paths did not contain 0, indicating that the
serial mediation effect was significant (pathway model see
Figure 3).

The with

information attention bias as mediating variables were

models attention shifting and negative
not significant. Results indicate that media multitasking
cannot significantly predicted depression and attention

shifting (B = 0.028, p = 0.471; B = —0.081, p = 0.067), but

TABLE 3 Mediating paths between media multitasking and anxiety.

Effect Boot Boot Boot Relative
SE LLCI ULCI effect (%)
Total 0.177
Total indirect effect  0.203 0.026 0.153 0.255 1.147
Indirect effect 1 0.047 0.014 0.020 0.077 0.266
Indirect effect 2 0.094 0.019 0.057 0.131 0.531
Indirect effect 3 0.062 0.011 0.041 0.085 0.349

MMI, Media Multitasking Inventory; AE, Attention focusing dimension of Attentional
Control Scale; APNI-N, Negative dimension of the Attention to Positive and
Negative Information Scale, GAD-7, Generalized Anxiety Disorder Questionnaire - 7.
*p < 0.001.
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Relative effect (%) = Indirect effect/Total; Indirect effect 1: media multitasking —
attention focusing — anxiety; Indirect effect 2: media multitasking — negative
information attention bias — anxiety; Indirect effect 3: media multitasking — attention
focusing — negative information attention bias — anxiety.
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FIGURE 2

The mediating pathway of attention focusing and negative information attention bias in media multitasking influence anxiety. MMI, Media
Multitasking Inventory; AF, Attention Focusing dimension of Attentional Control Scale; APNI-N, Negative dimension of the Attention to Positive

and Negative Information Scale. ***p < 0.001.

media multitasking significantly and positively predicted
negative information attention bias (8 = 0.326, p < 0.001).
Moreover, attention shifting significantly predicted negative

information attention bias (B = —0.332, p < 0.001), and
depression significantly predicted by attention shifting
and negative information attention bias (8 = —0.174,

p < 0.001; B = 0435 p < 0.001). It can be seen that
the path coefficient of media multitasking to attentional
The indicate that
attention shifting and negative information attention bias

shifting was not significant. results

had no significant serial mediating effect between media
multitasking and depression.

TABLE 4 Regression analysis of variable relationships in models.

Outcome Predictor R R? F B t
variable variables
AF 0.304 0.093 19.150*%*
Gender 0.012 0.141
Age —0.023  —0.569
MMI —0.299 —7.139%*
APNI-N 0.574 0.329 68.977***
Gender —0.007 —0.103
Age 0.024 0.688
MMI 0212 5.634%*
AF —0.469 —12.938***
PHQ-9 0.548 0.300 48.136***
Gender —0.192 —2.577
Age —0.037  —1.050
MMI —0.004  —0.109
AF —0.184 —4.367°*
APNI-N 0411 9.522%*

MMI, Media Multitasking Inventory; AF, Attention focusing dimension of Attentional
Control Scale; APNI-N, Negative dimension of the Attention to Positive and Negative
Information Scale; PHQ-9, Patient Health Questionnaire-9. ***p < 0.001.
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Discussion

Our study aimed to explore the function of attention-
related cognitive factors while media multitasking influences
individuals’ anxiety and depression symptoms. In this study,
media multitasking was significantly and positively related
to anxiety and depression, and hypothesis (1) was verified;
media multitasking, anxiety, and depression were significantly
negatively related to attention focusing, significantly positively
related to negative information attention bias, but media
multitasking was not significantly related to attentional shifting,
and hypothesis (2) was partially verified; attention focusing and
negative information attention bias played a serial mediating
role in the relationship between media multitasking, anxiety,
and depression, but the serial mediating effect of media
multitasking-attention shifting-negative information attention
bias-anxiety/depression is not significant, and hypothesis (3)
was partially verified.

The results show that frequent media multitasking behavior
is associated with higher levels of anxiety and depression,
which are consistent with previous research (12, 14). A more

TABLE 5 Mediating paths between Media
multitasking and depression.

Effect Boot SE Boot Boot Relative
LLCI ULCI effect (%)
Total 0.196
Total indirect effect  0.200 0.024 0.152 0.247 1.020
Indirect effect 1 0.055 0.014 0.029 0.084 0.281
Indirect effect 2 0.087 0.018 0.055 0.123 0.444
Indirect effect 3 0.058 0.011 0.038 0.080 0.296

Relative effect (%) = Indirect effect/Total; Indirect effect 1: media multitasking —
attention focusing — depression; Indirect effect 2: media multitasking — negative
information attention bias — depression; Indirect effect 3: media multitasking —
attention focusing — negative information attention bias — depression.
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FIGURE 3

The mediating pathway of attention focusing and negative information attention bias in media multitasking influence depression. MMI, Media
Multitasking Inventory; AF, Attention Focusing dimension of Attentional Control Scale; APNI-N, Negative dimension of the Attention to Positive

and Negative Information Scale. ***p < 0.001.

important finding of this study was that after adding two
mediating variables to the model, the direct effect of media
multitasking on anxiety or depression was not significant,
while the three indirect effects were significant, and the two
cognitive factors played a serial mediating role. These results
suggest that media multitasking may not directly influence
anxiety and depression, but when considering attention focusing
and negative information attention bias as the mediators,
the serial effect is significant. The mediating effect found
in this study could explain why some studies have found
that media multitasking has no implications for mental
health (50).

The present study found a significant positive association
between media multitasking and negative information attention
bias, and a significant positive association between negative
attention bias and anxiety and depression. Negative information
attention bias can partially mediate the relationship between
media multitasking and anxiety and depression. As in a previous
study, researchers simulated real-world media multitasking
by asking participants to watch television news while paying
attention to occasional tweets popping up on a tablet, the result
showed that participants looked at negative tweets longer than at
the positive ones, and participants tended to have more negative
feelings (29). During the COVID-19 epidemic, learning and
working remotely at home is becoming regular and promoting
more media multitasking behaviors. Media multitasking may
expose people to more negative or positive information on the
Internet and induce greater negative emotions such as anxiety
and depression if they have an attentional bias toward negative
information (26, 51).

Furthermore, the present study found that attention
focusing and negative information attentional bias played
a serial mediating role in the relationship between media
multitasking, anxiety, and depression. The more frequently
individuals engaged in media multitasking had more significant
decreases in attentional control and were more likely to
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attend to negative information, leading to increased levels
of anxiety and depression. This is consistent with previous
studies, which found that heavy media multitaskers perform
worse in attentional control than light media multitaskers
(2, 52). Previous study has also found that individuals with
higher attentional control ability have lower levels of anxiety
and depression (53). Therefore, attentional control may be
a protective mechanism for the mediating role of negative
attention bias mediating the relationship between media
multitasking and anxiety and depression. Individuals with good
attentional control ability can regulate top-down attention
allocation and avoid bottom-up stimulus drive systems that are
overly enhanced and more easily attracted to negative stimuli.
However, the lower the attentional control, the more susceptible
the individual is to the stimulus drive system, and the more
attention is captured by negative stimuli, leading to anxiety and
depression (54-56).

The two dimensions of attentional control were analyzed
separately in this study, and the results indicated that different
aspects of attentional control did not play the same mediating
role. Remarkably, the serial mediation of attention focusing and
negative information attentional bias was held, but the serial
mediation of attention shifting and negative attentional bias
was not. The above results suggest that media multitasking has
different effects on attention focusing and attention shifting.
A more consistent finding from previous studies revealed that
media multitasking harmed attention focusing. For example,
heavy media multitaskers tend to use breadth-biased attention
allocation, are more likely to be inattentive, and get distracted
by internal or external irrelevant stimuli (39). While the
results of studies on the influence of media multitasking on
attention shifting are inconsistent, some studies suggested
that heavy media multitasker’s switch cost was greater than
light media multitaskers on shifting tasks (40, 41). However,
others have found that heavy media multitaskers behave better
when shifting among tasks (43, 57). The discrepancy in the
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results of these studies may be due to the different effects of
different media multitasking types on attention. Which previous
scholars suggested can be defined as two different behaviors:
simultaneous media multitasking and media task-shifting. It has
been suggested that different types of media multitasking may
have different effects on attention shifting (6, 58). The reason
why media multitasking cannot insignificantly predict attention
shifting in the present study may be that different types of media
multitasking were not distinguished.

In this electronic age, mobile devices (PCs, tablets,
smartphones, etc.) have become an essential part of our
lives, which makes it hard to avoid the increase in media
multitasking. An important practical implication of the present
study is that the cognitive decline resulting from media
multitasking may induce mental health problems. Several
studies have proved the effeteness of attentional control training
(59, 60). Thus, improving the attention control ability of
heavy media multitaskers could be a possible way to prevent
the harmful effect.

Limitation and prospects

The current study has several limitations. Firstly, because
our data are cross-sectional, we cannot establish evidence of
a causal relationship between media multitasking and anxiety
and depression. Longitudinal designs should be considered in
future research to test the causality. Secondly, the self-report
method could introduce response bias, such as overestimating
or underestimating their media use time and cognitive abilities.
Further studies are needed to develop more objective methods
to measure the occurrences of media multitasking, such as the
experience sampling approach (61). Alternatively, observing the
real-time changes in cognitive abilities and emotions in the lab
could be considered in future studies. Finally, as recent research
suggested, the different patterns of media multitasking could
play a different role (3, 6). Future research should focus on
the effect of subdividing media multitasking types on attention
control and mental health.

Conclusion

In conclusion, this study found that media multitasking was
significantly associated with anxiety and depression, but it did
not directly predict them. The results implied that cognitive
factors should be considered when examining the effects of
media multitasking on anxiety and depression. We found that
attention focusing and negative information attentional bias
play serial mediating effects between media multitasking and
anxiety/depression. In contrast, attention shifting did not play
the same role as attention focusing. Specifically, individuals
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with more media multitasking behaviors have worse abilities
in attention focusing, which will more frequently draw their
attention to negative information, which then induces higher
levels of anxiety and depression.
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Introduction: As the epidemic spreads, the problem of Internet addiction
disorder (IAD) stand out and getting serious. The present study aimed to
investigate IAD among junior high school students during the spread of the
COVID-19, and to explore the mediating role of cognitive failure between
self-concept clarity and IAD, and the moderating role of mindfulness.

Methods: A sample of 1,153 junior high school students from two randomly
selected junior high schools in Henan Province were surveyed anonymously
with Self-concept Clarity Scale (SCCS), Cognitive Failure Questionnaire (CFQ),
Mindfulness Attention Awareness Scale (MAAS) and Internet Addiction disorder
Test (IAT). The sample was obtained through random cluster sampling, taking
classes as the clusters and students as the elements.

Results: (1) Self-concept clarity was negatively correlated with Internet
addiction disorder; (2) Self-concept clarity not only had a direct effect on
Internet addiction disorder, but also indirectly affect Internet addiction disorder
through cognitive failure; (3) Mindfulness moderates the relationship between
self-concept clarity and Internet addiction disorder, as well as the relationship
between cognitive failure and Internet addiction disorder. Compared with low
levels of mindfulness, both the protective effect of self-concept clarity and the
effect of cognitive failure on Internet addiction disorder were stronger among
junior high school students who were at high levels of mindfulness.

Conclusion: This study constructs a moderated mediation model to explain
the effect of self-concept clarity on Internet addiction disorder. It is effective
to alleviate Internet addiction disorder by improving self-concept clarity and
mindfulness level of the junior school students.

junior high school students, Internet addiction disorder, self-concept clarity, cognitive
failure, mindfulness

Introduction

The Internet has played an important role in peoples lives and work, especially
during the COVID-19 pandemic. The Coronavirus disease 2019 (COVID-19) as a public
health emergency brought about a sharp increase in the number of behavioral addictions
(1). Behavioral addictions, especially Internet addiction disorder, have become more
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prominent among adolescents during the COVID-19 pandemic
(2). In order to deal with the spread of the virus, various
countries and regions have launched different strategies, such as
reducing aggregation, locking down cities, shutdown or home
office, school suspension or e-learning. Although these measures
are meant to protect people from the virus, they also bring
new problems, especially Internet addiction disorder among
teenagers. During the pandemic, they need to temporarily
stop the traditional face-to-face learning and rely more on
online distance learning. Since online learning is generally
unsupervised, it is easy for teenagers to indulge in Internet
surfing or games. Moreover, adolescents’ self-awareness and
personality have not yet developed well, and it has not been
fully developed in their self-control ability. Coupled with the
attraction of the Internet world, teenagers are always a high
incidence group of Internet addiction disorder (3). At the same
time, due to the fear of viruses and the depression and stress
caused by uncertainty, junior high school students tend to
seek sense of security from cyberspace (4). With the increasing
number of minors using the network, Low age in the problem
of Internet addiction disorder gets worse with each passing day
(5). Previous researches provided a global internet addiction
disorder prevalence of 7.02%, and the prevalence was 7.7% in
Chinese middle school students (6).

Internet addiction disorder (IAD) is defined as the loss
of control over Internet use (7, 8) leads to a series of
physical and mental health and social adaptation problems
in everyday life, such as decreased sleep quality, decreased
academic performance, interpersonal tension and many other
negative effects (9). In view of the negative effects of IAD,
it is particularly urgent to solve the problem of IAD among
teenagers. The society is paying much attention to the IAD
of college students, many researches were done from different
kinds of fields. In this context, it is necessary to explore the
influencing factors and psychological mechanism of middle
school students’ IAD, which has practical significance to reduce
and solve the problem of IAD.

Self-concept clarity is a structured self-concept, which refers
to an individual’s confidence and clarity in self-evaluation and
self-knowledge (10). The influencing factors of IAD is still a
topic ongoing and under investigation, and self-concept clarity
is one of the most important factors. Previous studies with
adult subjects have found that self-concept clarity is significantly
and negatively associated with IAD. Specifically speaking, low
level of self-concept clarity may result in Internet-dependent
behaviors and eventually it becomes an addiction (11, 12).
The reason is that individuals with low self-concept clarity
usually show more inferiority and introversion, pay too much
attention to the inner world, and do not have a comprehensive
understanding of their own abilities. Therefore, they are more
likely to indulge in alternative satisfaction through the Internet
(13). It was found that the level of self-concept clarity of middle
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school students was slightly lower than the theoretical mean
level (14). Some studies have found that adolescents with a
low level of self-concept clarity typically have more negative
coping styles, poorer interpersonal relationships, and exhibit
more anxiety and depression (15). Evidence from relevant
reviews have suggested that there is a significant correlation
between self-concept clarity and IAD, but few studies have
examined whether this relationship is the same for junior middle
school students. Adolescents are more curious but lack mature
cognitive control, self-regulatory, and more likely to suffer
from environmental adjustment, and other life events. Based
on this, this paper will take junior high school students as the
research object to explore the impact of their self-concept clarity
on IAD.

Mediating role of cognitive failures

Cognitive failure refers to perceptual, memory or motor
lapses that occur in daily life, as well as multiple aspects of
subjective  cognitive failures—including decision-making,
attention, and memory (16). Generally speaking, individuals
with low self-concept clarity tend to experience more negative
emotions and lower self-evaluation (17). According to
Conservation of Resources Theory, individuals with low self-
evaluations are inclined to accumulate negative emotions and
thus consume more cognitive resources. Excessive self-concern
and negative emotions also make it difficult for individuals to
allocate cognitive resources effectively when dealing with daily
life events, which leads to cognitive failure (18). The results
of several empirical studies confirm the relationship between
self-concept clarity and cognitive failure (19). For example,
social anxiety is alleviated as adolescents’ self-concept clarity
improves. Hence, low self-concept clarity is significant factor
in causing individual social anxiety (20), while social anxiety is
widely recognized as one of the important causes of cognitive
failure (21). Specifically, compared with high self-concept
clarity, individuals with low self-concept clarity are unable to
correctly deal with the negative effects of social anxiety and are
prone to self-attrition, which caused ultimately cognitive failure
(22). In addition, there is a distinct link between cognitive
failure and IAD. Cognitive failure contribute to the reduction of
cognitive resources, which results in competition between the
needs of daily activities and the excessive use of the Internet,
and IAD is easy to occur under competitive conditions (23).
Unsworth et al. noted that individuals with cognitive failure
have less working memory capacity and poorer cognitive
control, which makes them more susceptible to the temptation
of the Internet (24). Since individuals can compensate for
their failure behaviors in daily life through the Internet (25),
which will further promote the frequency and time of using the
Internet and increase the likelihood of IAD.
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Moderating role of mindfulness

However, not all the individuals with low self-concept
clarity and high cognitive failure necessarily lead to serious
psychological or behavioral problems. It has found that there
are individual differences in the negative effects of self-
concept clarity and cognitive failure on adolescents, that is,
such effects may be moderated by individual characteristics
and then affect individual behavior (26). Mindfulness as
an individual trait refers to an open, accepting attitude in
which individuals purposefully and non-judgmentally direct
their attention to current experiences (27-29). Mindfulness
may reduce the negative effects of cognitive failure (30).
According to the two-factor model of mindfulness, mindfulness
emphasizes the individual’s ability to pay attention to current
experiences non-judgmentally. It can help individuals perceive
things more comprehensively and objectively (31). Moreover,
A large number of studies have found that mindfulness has
a relatively positive impact on individual self-development,
physical health, cognitive, emotional and behavioral problems
(30, 32), also confirmed the protective effect of mindfulness
on addictive behaviors (33-36). Mindfulness may provide
individuals the ability to self-regulate their emotional and
reduce their responses to potentially emotional and stressful
stimuli by improving awareness (37). For example, mindfulness
intervention for college students can effectively reduce their
mobile phone dependence (38). However, existing results are
still controversial, with some studies suggesting that mindfulness
does not always have “ideal” effects (39, 40). Dubow et al.
examined the contribution of particular stressors and resources
to children’s adjustment and found that peer support not
only did not alleviate but exacerbated the effect of stressors
on behavioral maladjustment (41). Although mindfulness
can positively influence individual behavior, its protective
effect has some limitations. In other words, while positive
traits such as mindfulness are protective, it is not known
whether they can protect individuals against the negative
effects of risk factors such as cognitive failure. The effect
of mindfulness on self-concept definition and IAD needs
further research.

The present study

In this study, we aimed to explore the association between
self-concept clarity and IAD. Therefore, we constructed a
moderated mediation model to test the mediating effect of
cognitive failure on self-concept clarity and IAD, as well as the
moderating effect of mindfulness (see Figure 1). Specifically, we
proposed the following hypotheses:

Hypothesis 1 (H1): Self-concept clarity is negatively
correlated with TAD.
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FIGURE 1
Proposed research model.

Hypothesis 2 (H2):
relationship between self-concept clarity and IAD.

Cognitive failures mediates the

Hypothesis 3 (H3): Mindfulness moderates the relationship
between self-concept clarity and IAD, as well as the
relationship between cognitive failure and IAD.

Methods

Participants and procedure

The participants are students from three grades in two
randomly selected junior high schools in Henan Province. The
sample was obtained through random cluster sampling, taking
classes as the clusters and students as the elements. A total of
1,400 questionnaires were distributed, and the data from 1,153
(82.36%) participants were collected. Of these participants, 610
(52.9%) participants were female and 543 (47.1%) were male,
387 of them are first-year students, 274 of them are second-
year students, 492 of them are third-year students. Participants’
age ranged from 11 to 17 years, with a mean age of 13.84 £
2.82 years. Informed consent was obtained from all participants
and no compensation was provided to participants. Comparing
the structures of the population and he sample, the main
relevant indicators of the sample were consistent with the overall
structure of the junior high schools population, indicating good
sample representativeness.

The study was conducted in a classroom setting, and the
entire process was conducted by a trained psychology student
who used uniform instructions prior to administration, and the
questionnaire was completed anonymously and collected on the
spot upon completion.

Measures
Self-concept clarity

We used Campbell et al.’s Self-Concept Clarity Scale (10).
This is a 12-item scale on the 5-point Likert scale ranging from
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1 = strongly disagree to 5 = strongly agree. A sample item is
“My beliefs about myself often conflict with one another.” In this
study, the internal consistency of the SCCS was 0.68.

Cognitive failures

The CFQ consists of 25 items assessing five dimensions
of cognitive failures: distractibility, memory, interpersonal,
blunders, motor coordination, and memory for names. Items are
scores on a 5-point Likert scale ranging from 1 = never, to 5 =
always. Higher scores indicate increasing

behavioral errors caused by cognitive distortions. Sample
items include: “I found myself suddenly wondering if I had just

worded it correctly”; “I don’t know what I want to say”; and
“Can’t tell left from right when giving directions.” In the present

study, the Cronbach’s a coefficient of this scale was 0.92.

Mindfulness attention awareness scale

The MAAS is a 15-item measure of mindfulness. Items
are rated on a 6-point Likert scale ranging from 1 = almost
always, to 6 = almost never. Sample items include: “T can’t
focus very well on what’s happening at the moment”; “I always
complete a task mechanically and without consciousness”; and
“I would focus too much on the future or the past”. Higher
scores represent higher levels of mindfulness. In our study, the
Cronbach’s a coeflicient of scores from this scale was 0.86.

Internet addiction disorder

In order to measure IAD, we used Young’s (7) Internet
Addiction disorder Questionnaire. This questionnaire has been
widely used in various studies and has already been translated
to other languages, such as Chinese, Norwegian and Italian.
Respondents are asked to rank their responses on a 4-
point Likert scale, ranging from 1, “completely untrue;” to 4,
“completely true.” In the current study, the Cronbach alpha for
the entire scale was 0.87.

Data analysis

All data analyses were conducted using SPSS 21.0. First,
we computed descriptive statistics and performed correlation
analysis of the variables. Second, a simple mediation analysis of
cognitive failures mediating the relationship between role self-
concept clarity and IAD was tested using Hayes’s PROCESS
macro for SPSS(Model 4). Third, a moderated mediation
analysis was conducted using Hayes’ PROCESS macro (Model
15) to test the moderating role of mindfulness in direct and
indirect effects of cognitive failures on IAD in the mediation
model. The indirect effect of mediation was tested using a
bootstrapping method with 5,000 samples as recommended,

Frontiers in Psychiatry

143

10.3389/fpsyt.2022.989128

TABLE 1 Descriptive statistics and correlations among variables.

1 2 3 4 5 6
1 Age 12.72 £2.82 1
2 Gender 1.53+0.50 —0.04 1
3 Self-concept  34.05+£594  0.11"F —0.01 1
clarity
4 Cognitive 69.17 £ 16.41 —0.05 0.11** —0.25%* 1
failures
5 Mindfulness 53.50 + 12.50  0.04 —0.01  0.28%* —0.64** 1
6 Internet 18.17 £6.87 —0.11** —0.12** —0.28** 047" —0.43** 1
addiction

**p < 0.01, two-tailed test.

with a significant effect indicated by a 95% confidence interval
not including zero.

Results

Common-method variance test

An explanatory factor analysis (EFA) including all variables
using unrotated principal components factor analysis was
performed to statistically verify the presence of CMV. The
results revealed that 13 factors had eigenvalues >1, and the
general factor accounted for only 23.48% of the total variance,
which did not exceed the critical value of 40%.It concluded that
CMYV was not a concern.

Descriptive statistics and correlation
analysis

Table 1 lists the means and standard deviation of the study
variables and their correlations. The results indicate that IAD
had significant positive correlations with cognitive failures, and
had significant negative correlation with self-concept clarity
and mindfulness. Cognitive failures had significant negative
correlation with self-concept clarity. Besides, age and gender
were significantly correlated with some variable. Therefore, both
were treated as control variables in the subsequent analysis.

Testing for mediating effect

Table 2 shows the results of mediating effect of cognitive
failures. Self-concept clarity had a significant negative effect on
TIAD (p = —0.26, t = —9.52, p < 0.001), and on cognitive failures
(B =—0.24,t = —8.60, p < 0.001). When the mediating variable
cognitive failures was added, the direct effect of self-concept
clarity on IAD was still significant (B = —0.16, t = —6.68,
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TABLE 2 Testing the mediation effect of self-concept clarity on IAD through cognitive failures.

Model 1(IAD) Model 2 (Cognitive failures) Model 3 (IAD)

B t B t B t
Age —0.03 —3.00** —0.01 —0.76 —0.03 —2.97**
Gender —0.24 —4.36"** 0.21 3.72%%% —0.33 —6.684**
Self-concept clarity —0.26 —9.520%% —0.24 —8.60%** —0.16 —6.15%%*
Cognitive failures 0.44 16.87***
R? 0.1 0.07 0.28
F 41310 30.48*** 109.76***
P 0.001 0.001 0.001
Each column is a regression on model that predicts the criterion at the top of the column.
P < 0.001.
TABLE 3 Testing the moderated mediation effect of mindfulness on significant negative effect on cognitive failures (8 = —0.24, ¢

the relation between self-concept clarity and IAD via cognitive failures.

Model 1 Model 2 (IAD)
(Cognitive failures)
B t B t
Age —0.01 —0.76 —0.03 —2.90**
Gender 0.21 3,720 —0.30 —6.15%**
Self-concept clarity —0.24 —8.60%% —0.14 —5.310%%
Cognitive failures 0.34 10.41%%%
Mindfulness —0.17 —5.14%%%
Self-concept 0.06 2.71%%
clarity*Mindfulness
Cognitive 0.06 2.96**
failures*Mindfulness
R’ 0.07 0.30
F 30.48*** 71.16%**
P 0.001 0.001

Each column is a regression model that predicts the criterion at the top of the column.
“tp < 0,001

p < 0.001), indicating partial meditation. Cognitive failures had
a significant positive effect on IAD (B = 0.44, t = 16.87, p <
0.001).

Further bootstrapping results showed cognitive failures
partially mediated the relationship between self-concept clarity
and IAD, with an indirect effect accounting for 40.28% of the
total effect.

Testing for moderated mediation

In our proposed moderation mediation model, we
hypothesized that mindfulness would moderate direct and
indirect effects of cognitive failures on IAD in the mediation
model. Table 3 shows the results of such moderation mediation
analysis using Model 15 of PROCESS macro by Hayes. After
mindfulness was put into the model, self-concept clarity had a
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= —8.60, p < 0.001), cognitive failures had significant positive
effect on IAD (8 = 0.34, t = 10.41, p < 0.001), and self-concept
clarity had a significant negative effect on cognitive failures (8
= —0.14, t = —5.31, p < 0.001. In addition, the product of
self-concept clarity and mindfulness had a significant positive
effect on IAD (B = 0.06, t = 2.71, p < 0.01), and the product
of cognitive failures and mindfulness had a significant positive
effect on IAD (B = 0.06, t = 2.71, p < 0.01), indicating that
social support moderated the direct effect of self-concept clarity
and indirect effects of cognitive failures.

To better interpret the moderating effects of mindfulness, we
examined the simple effects of both cognitive failures on IAD
and self-concept clarity on IAD, at different levels of mindfulness
(1 SD below the mean and 1 SD above the mean). Simple slope
tests showed that the association between self-concept clarity
and IAD was stronger for individuals with low mindfulness (B
= —0.20, t = —5.71, p < 0.001) than for individuals with high
mindfulness (B = —0.08, t = —2.25, p < 0.05) (see Figure 2).
Similarly, the association between cognitive failures and IAD
was stronger for individuals with high mindfulness (§ = 0.40,
t =9.81, p < 0.001) than for individuals with low mindfulness
(B =0.28,t=7.54, p < 0.001) (see Figure 3).

Discussion

This study explored the effect of self-concept clarity on IAD
among junior middle school students during THE COVID-
19 pandemic in China. The mechanism for this effects is
briefly discussed. We found that self-concept clarity negatively
predicted IAD, confirming the mediating role of cognitive failure
and the moderating role of mindfulness.

Self-concept clarity predicted IAD

Consistent with hypothesis 1, the lower the self-concept
of junior middle school students, the more serious the IAD
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The interaction between self-concept clarity and mindfulness on IAD.

—&— low mindfulness
--Ik- high mindfulness

high self-concept clarity

40

35

30

25

20

15

Internet addiction

10

low cognitive failures

FIGURE 3
The interaction between cognitive failures and mindfulness on IAD.
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behavior. In other words, Self-concept clarity can significantly
negatively predict IAD of junior high school students, which
is consistent with previous research conclusions (11, 42).
According to uncertainty-identity theory, uncertainty about the
self is aversive and uncomfortable, and that uncertainty can
cause negative emotional and cognitive responses, so people
always try to reduce, control, or avoid the occurrence of self-
uncertainty (43). Previous research has pointed out that higher
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self-concept clarity is an important indicator of adolescents’
social adjustment, and adolescents with higher self-concept
clarity also generally have higher levels of wellbeing and lower
levels of depression, anxiety, and loneliness (44). The presence
of these negative Emotion make adolescents with lower self-
concept clarity tend to find “safe havens” in the Internet.
According to the compensatory Internet use hypothesis, it is
known that the network allows them to experience a sense of
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achievement or a sense of identity (25). Previous research has
shown that instant gratification are important to individuals
with low self-concept clarity and they are largely unwilling to
delay gratification (45). In order to compensate for real life
problems, junior high school students with low self-concept
clarity tend to seek more internet resources such as online
information, games or socialization (13, 25, 46). Couple with
their own immature thinking and poor self-control, they have
difficulty in resisting the temptation of the Internet. Compared
to normal times, adolescents who use the Internet for long
periods of time during the pandemic are more likely to develop
addictive behaviors than in normal times (11). The results
provide a new perspective to explain the Internet addictive
behaviors of junior high school students in special periods,
reveal the underlying causes of Internet addictive behaviors,
and suggest that further attention should be paid to the
negative effects of the lack of self-concept clarity on junior high
school students.

The mediating role of cognitive failures

As expected, cognitive failures partially mediated the
relationship between self-concept clarity and IAD, supporting
our hypotheses 2. Junior high school students with lower self-
concept clarity tend to be more prone to cognitive failure, which
leads to IAD.

For the first path of the mediation process, we found
that self-concept clarity was negatively linked to cognitive
failure. On the one hand, if junior high school students have
a clear understanding of self-concept, they will have higher
self-evaluation and more positive emotional experience, which
will help them allocate cognitive resources more rationally
and effectively in the face of daily life events (46) and
reduce cognitive failure in daily life. Conversely, negative
self-evaluation enhances the activation of idiosyncratic failure
episodes, leading to the preferential retrieval of this part of the
individual’s memory events. Therefore, individuals with lower
self-concept clarity are less likely to take effective measures to
cope with events, and ultimately leading to cognitive failure
(18, 47). On the other hand, studies have shown that individuals’
self-concept clarity is significantly negatively correlated with
neuroticism (N) (48), while individuals with high neuroticism
are more prone to cognitive failure, and they are more likely
to ignore task-related information and be easily disturbed by
task-unrelated information (49). According to the mental noise
hypothesis of neuroticism, individuals with high neuroticism
are more susceptible to psychological noise, which affects
executive function and ultimately result in cognitive failure, than
individuals with low neuroticism (50).

For the second path of the mediation process, this study
indicated that cognitive failure was positively related to IAD,
which supported the previous researches (51). The results,
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to a certain extent, validate the hypothesis of compensatory
Internet use. According to this hypothesis, the junior high school
students with high level of cognitive failure did not take the right
way to cope with the failures they experienced in daily life in
time, but re-experienced “compensatory success” through the
pathological compensation of frequent Internet use (52). This
undesirable cycle will eventually lead to TAD (25). Individuals
with high cognitive failure are characterized by inefficiency of
executive functioning and high trait impulsivity (53), which
makes them more likely perform high-risk behaviors such as
pathological gambling and risky sexual behavior (54). Besides,
substance-related addictions is more severe and persistent in
individuals with high cognitive failure (55). And there are many
similarities between behavioral additions and substance-related
addictions such as comorbidity, genetics, and neurobiological
mechanisms (56). Studies have shown that individuals with
high levels of attentional inattention and attentional lapses in
daily life generalize this tendency to cell phone use, producing
problematic cell phone use behaviors, such as using their
phones for longer than they expect, continuously browsing for
information without purposes, and repeatedly checking their
phones (57). It not only supports the compensatory Internet
use hypothesis of Conservation of Resources Theory, but also
confirms the mediating role of cognitive failure between self-
concept clarity and IAD.

The moderating role of mindfulness

A higher level of perceived stress of the COVID-19
pandemic might lead to a sharp increase in the number of
mental health problem, such as post-traumatic stress symptoms,
confusion and depression (58). At the same time, previous
researches suggested that mindfulness training can play a
significant role in relieving pain, improving cognition and
regulating emotions by improving people’s level of mindfulness
(59, 60). It will help junior high school students respond to the
outside world in a more flexible way, thus avoiding Internet
addiction (61). Our study further found mindfulness moderated
the indirect association between self-concept clarity and IAD
among junior high school students through cognitive failure
during the COVID-19 pandemic, supporting our hypotheses
3. To be specific, in terms of the direct effect, the protective
effect of high self-concept clarity on IAD increased with the
level of mindfulness, which is consistent with most previous
studies (62, 63). Junior high school students with high levels
of mindfulness are able to confront their own characteristics,
and they are not obsessed by their deficiencies and focuses
on current experiences. Therefore, junior high school students
with high level of mindfulness can concentrate on their studies
on their studies without interference, thus avoiding IAD (64).
According to the mindfulness reperceiving model, “perception”
helps individuals to accept life events in a more objective way
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(65). Mindfulness is a significant protective factor of self-efficacy
and sense of security (66), which will help students cope with the
various stressors around them. If students are able to cope with
stress effectively, the negative effects of IAD will be gradually
mitigated accordingly.

The result also suggested Mindfulness moderated the
relationships between cognitive failures and IAD. To be specific,
compared with low levels of mindfulness, the effect of cognitive
failure on IAD was stronger among junior high school students
who were at high levels of mindfulness. There may be two
reasons for this: First, the impact of cognitive failure is far-
reaching. Junior high school students with high cognitive
failure hardly experience “success” in their daily lives, and the
“compensatory success” given by the online world makes them
feel they can handle their own lives. Second, Individuals with
cognitive failure generally have fewer cognitive resources, and
mindfulness requires individuals to detach from their experience
and accept the event objectively, which still takes up a lot
of cognitive resources of junior high school students. In this
way, the two processes compete for cognitive resources which
increase the likelihood of cognitive failure (67, 68). While
the results of this study not only provide some evidence that
mindfulness is a protective factor for IAD, they also suggest
that risk factors may undermine the positive effects of protective
factors in the association between different factors (69). This
result suggests that the interaction between mindfulness and
other individual and social contextual factors should be taken
into account when exploring the influence of mindfulness on
IAD, so as to analyze the positive effects of mindfulness more
comprehensively and objectively.

Implications

The findings of this study provide a new perspective
for the prevention, intervention and treatment of junior
high school students IAD. Firstly, consistent with other
research, our findings suggest that self-concept clarity is
a significant factor for IAD. This result indicates that
intervention targeting avoiding IAD should start with improving
students’ self-concept clarity, which may be realized through
the discussion of self-concept. For example, teachers can
set up an interactive platform for students to freely talk
about the hot issues in the society and guide them to
learn more about themselves. Schools can provide group
psychotherapy to enhance students sense of self-awareness.
Secondly, given that cognitive failure is a significant mediator
linking self-concept clarity and IAD, avoiding cognitive
failure may be another helpful and efficient measure to
avoid TAD. For instance, psycho-social interventions aimed
at focusing limited cognitive resources on academic activities

and preventing intrusions of task-irrelevant information may
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best serve the purpose of avoiding IAD. Finally, although
the protective effect of mindfulness has some limitations,
it can positively influence individual behavior. Improving
the level of mindfulness may also greatly help junior high
school students avoid IAD. Specifically, school activities can
be implemented and improved to enhance junior high school
students’ mindfulness level. For example, schools can provide
group psychotherapy for students to increase mindfulness
levels in adolescents, improve their cognitive style. Teachers
can also offer psychology classes for students to teacher
them interventions such as mindfulness-based and cognitive
behavioral training. Because the Coronavirus is strongly
contagious, compared with face-to-face posttraumatic stress
disorder (PTSD) treatment, Internet-delivered interventions
have more advantages in the epidemic (70, 71). As an important
part of Internet-delivered interventions, online mindfulness-
based interventions could help people concern in the process
of inner strengths and abilities and establish close relationships
with others (72), which will help junior high school students
avoid Internet addiction.

Limitations and future research directions

Although the present study advances our understanding
of the mediating and moderating mechanism underlying
the association between self-concept clarity and IAD among
junior high school students, several limitations need to be
acknowledged. First, this survey used a cross-sectional design,
which leads to the inability to infer causality. Longitudinal
studies could be carried out in the later study to further verify the
moderated mediation model. Second, this study only measured
individual variables of junior high school students; future studies
could take into account environmental factors of junior high
school students, such as parenting style and school climate.
Third, we over-relied on self-report data, which is susceptible to
social desirability bias. Future studies should collect information
from multiple informants.

Conclusion

Although some studies attention has been directed toward
understanding the effect of self-concept clarity on IAD, less
attention has been paid to the mediation and moderation
mechanisms underlying such an association among junior high
school students. This study suggests that self-concept clarity
was associated with IAD both directly and indirectly through
cognitive failure, both were further moderated by mindfulness.
A high level of mindfulness may increase the protective effect
of high self-concept clarity on IAD and the negative predictive
effect of cognitive failure on IAD.

frontiersin.org


https://doi.org/10.3389/fpsyt.2022.989128
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Wang et al.

Data availability statement

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

Ethics statement

Ethical review and approval was not required for the study
on human participants in accordance with the local legislation
and institutional requirements. Written informed consent from
the participants’ legal guardian/next of kin was not required
to participate in this study in accordance with the national
legislation and the institutional requirements.

Author contributions

YL and YW contributed to conception and design of the
study. LC organized the database. WT performed the statistical
analysis. YL and LC wrote the first draft of the manuscript.
YW and WT wrote sections of the manuscript, contributed to
manuscript revision, read, and approved the submitted version.

References

1. Rosenberg L. Addressing trauma in mental health and
substance use treatment. | Behav Health Serv Res. (2011) 38:428-31.
doi: 10.1007/s11414-011-9256-9

2. Qiu J, Shen B, Zhao M, Wang Z, Xie B, Xu Y. A nationwide survey
of psychological distress among Chinese people in the COVID-19 epidemic:
implications and policy recommendations. Gen Psychiatry. (2020) 33:¢100213.
doi: 10.1136/gpsych-2020-100213

3. Gentile DA, Choo H, Liau A, Sim T, Li D, Fung D, et al. Pathological
video game use among youths: A two-year longitudinal study. Pediatrics. (2011)
127:e319-€329. doi: 10.1542/peds.2010-1353

4. Muhammad JT, Najma IM, Irfan U, Hamza R, Shahida P, Rodrigo R, et al.
Internet addiction and sleep quality among medical students during the COVID-19
pandemic: A multinational cross-sectional survey. PloS one. (2021) 16:€0259594.

5. Shader RI Covid-19 and depression. Clin Ther. (2020) 42:962-3.
doi: 10.1016/j.clinthera.2020.04.010

6. Gao M, Teng Z, Wei Z, Jin K, Xiao ], Tang H, et al. Internet addiction
among teenagers in a Chinese population:Prevalence, risk factors and its
relationship with obsessive-compulsive symptoms. J Psychiatr Res. (2022) 153:134-
40. doi: 10.1016/j.jpsychires.2022.07.003

7. Young KS. Internet addiction: the emergence of a new clinical disorder.
Cyberpsychol Behav. (1998) 1:237-44. doi: 10.1089/cpb.1998.1.237

8. Billieux J. Problematic use of the mobile phone: a literature
review and a pathways model. Curr Psychiatry Rev. (2012) 8:299-307.
doi: 10.2174/157340012803520522

9.Jain L, Andrew L, Jacob EB. Locus of control and cell phone use: Implications
for sleep quality, academic performance, and subjective well-being. Comput
Human Behav. (2015) 52:450-7. doi: 10.1016/j.chb.2015.06.021

10. Campbell JD, Trapnell PD, Heine SJ, Katz IM, Lavallee LE, Lehman DR.
Self-concept clarity: measurement, personality correlates, and cultural boundaries:
correction. J Pers Soc Psychol. (1996) 70:1114. doi: 10.1037/0022-3514.70.6.1114

11. Quinones C, Kakabadse NK. Self-concept clarity and compulsive Internet
use: the role of preference for virtual interactions and employment status
in British and North-American samples. ] Behav Addicit. (2015) 4:289-98.
doi: 10.1556/2006.4.2015.038

Frontiers in Psychiatry

148

10.3389/fpsyt.2022.989128

Funding

This study was supported by the Educational Science
Planning Project of Henan Province (Grants No. 2022JKZD32)
and project of Humanities and Social Sciences from Ministry of
Education in China, 20YJC190023.

Conflict of interest

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

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.

12. Israelashvili M, Kim T, Bukobza G. Adolescents’ over-use of the cyber
world - Internet addiction or identity exploration? J Adolesc. (2012) 35:417-24.
doi: 10.1016/j.adolescence.2011.07.015

13. Liu Q, Fang X, Wan J, Zhou Z. Need satisfaction and adolescent pathological
internet use: Comparison of satisfaction perceived online and offline. Comput
Human Behav. (2016) 55:695-700. doi: 10.1016/j.chb.2015.09.048

14. Dae-Jung L. Relationships among the degree of participation in physical
activity, self-concept clarity, and COVID-19 stress in adolescents. Healthcare.
(2021) 9:482. doi: 10.3390/healthcare9040482

15. Liu Q, Zhou Z, Yang X, Kong F, Niu G, Fan C. Mobile phone addiction
and sleep quality among Chinese adolescents: a moderated mediation
model. Comput Hum Behav. (2017) 72:108-14. doi: 10.1016/j.chb.2017.
02.042

16. Marc JW, Caitlin AB, Kiara RT. The relationship between schizotypal
traits and hoarding symptoms: an examination of symptom specificity and
the role of perceived cognitive failures. J Affect Disord. (2018) 237:10-7.
doi: 10.1016/.jad.2018.04.121

17. Wei M, Russell DW, Zakalik RA. Adult attachment, social self-
efficacy, self-disclosure, loneliness, and subsequent depression for freshman
college students: a longitudinal study. J Couns Psychol. (2005) 52:602-14.
doi: 10.1037/0022-0167.52.4.602

18. van Doorn RRA, Lang JWB, Weijters T. Self-reported cognitive
failures: A core self-evaluation? Pers Individ Dif. (2010) 49:717-22.
doi: 10.1016/j.paid.2010.06.013

19. Wallace J, Vodanovich SJ, Restino BM. Predicting cognitive failures
from boredom proneness and daytime sleepiness scores: an investigation
within military and undergraduate samples. Pers Individ Dif. (2003) 34:635-44.
doi: 10.1016/S0191-8869(02)00050-8

20. Lusia S, Mike AB, Michelle AL, Colette RH. Constructing a self: The role of
self-structure and self-certainty in social anxiety. Behav Res Ther. (2010) 48:955-65.
doi: 10.1016/j.brat.2010.05.028

21. Eysenck MW, Derakshan N, Santos R, Calvo MG. Anxiety and

cognitive performance: attentional control theory. Emotion. (2007) 7:336-53.
doi: 10.1037/1528-3542.7.2.336

frontiersin.org


https://doi.org/10.3389/fpsyt.2022.989128
https://doi.org/10.1007/s11414-011-9256-9
https://doi.org/10.1136/gpsych-2020-100213
https://doi.org/10.1542/peds.2010-1353
https://doi.org/10.1016/j.clinthera.2020.04.010
https://doi.org/10.1016/j.jpsychires.2022.07.003
https://doi.org/10.1089/cpb.1998.1.237
https://doi.org/10.2174/157340012803520522
https://doi.org/10.1016/j.chb.2015.06.021
https://doi.org/10.1037/0022-3514.70.6.1114
https://doi.org/10.1556/2006.4.2015.038
https://doi.org/10.1016/j.adolescence.2011.07.015
https://doi.org/10.1016/j.chb.2015.09.048
https://doi.org/10.3390/healthcare9040482
https://doi.org/10.1016/j.chb.2017.02.042
https://doi.org/10.1016/j.jad.2018.04.121
https://doi.org/10.1037/0022-0167.52.4.602
https://doi.org/10.1016/j.paid.2010.06.013
https://doi.org/10.1016/S0191-8869(02)00050-8
https://doi.org/10.1016/j.brat.2010.05.028
https://doi.org/10.1037/1528-3542.7.2.336
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Wang et al.

22. Muraven M, Tice DM, Baumeister RF. Self-control as limited
resource: regulatory depletion patterns. J Pers Soc Psychol. (1998) 74:774-89.
doi: 10.1037//0022-3514.74.3.774.zzulib.vpn358.com

23. Hadlington LJ. Cognitive failures in daily life: exploring the link with
Internet addiction and problematic mobile phone use. Comput Hum Behav. (2015)
51:75-81. doi: 10.1016/j.chb.2015.04.036

24. Unsworth N, Brewer G, Spillers JS. Variation in cognitive failures: an
individual differences investigation of everyday attention and memory failures. J
Mem Lang. (2012) 67:1-16. doi: 10.1016/j.jm1.2011.12.005

25. Daniel KW. A conceptual and methodological critique of internet addiction
research: Towards a model of compensatory internet use. Comput Hum Behav.
(2014) 31:351-4. doi: 10.1016/j.chb.2013.10.059

26. Cicchett D, Garmezy N. Prospects and promises in the study of resilience.
Dev Psychopathol. (1993) 5:497-502. doi: 10.1017/S0954579400006118

27. Liu Q, Niu G, Fan C, Zhou Z. Passive use of social network site and its
relationships with self-esteem and self-concept clarity: a moderated mediation
analysis. Acta Psychol Sin. (2017) 49:60-71. doi: 10.3724/SP.J.1041.2017.00060

28. Bishop SR, Lau M, Shapiro S, Carlson L, Anderson ND, Carmody J, et al.
Mindfulness: a proposed operational definition. Clin Psychol Sci. (2004) 11:230-41.
doi: 10.1093/clipsy.bph077

29. Xu E Li Y, Deng Y, Shi Y, Liu C. Mindfulness meditation and addictive
behaviors. Adv Psychol Sci. (2016) 24:985-94. doi: 10.3724/SP.].1042.2016.00985

30. Keng SL, Smoski MJ, Robins CJ. Effects of mindfulness on psychological
health: a review of empirical studies. Clin Psychol Rev. (2011) 31:1041-56.
doi: 10.1016/j.cpr.2011.04.006

31. Shapiro SL, Carlson LE, Astin JA, Freedman B, Mechanisms of mindfulness.
J Clin Psychol. (2006) 62: 373-86. doi: 10.1002/jclp.20237

32. Tomlinson ER, Yousaf O, Vitterso AD, Jones L. Dispositional mindfulness
and psychological health: a systematic review. Mindfulness. (2018) 9:23-43.
doi: 10.1007/s12671-017-0762-6

33. Davis JM, Goldberg SB, Anderson MC, Manley AR, Smith SS,
Baker TB. Randomized trial on mindfulness training for smokers targeted
to a disadvantaged population. Subst Use Misuse. (2014) 49:571-85.
doi: 10.3109/10826084.2013.770025

34. Eric LG, Amelia RL, Karen K, Christine T, Adam H. Cognitive and affective
mechanisms linking trait mindfulness to craving among individuals in addiction
recovery. Subst Use Misuse. (2014) 49:525-35. doi: 10.3109/10826084.2014.850309

35. Vieten C, Astin JA, Buscemi R, Galloway, GP. Development of an acceptance-
based coping intervention for alcohol dependence relapse prevention. Subst Abuse.
(2010) 31:108-16. doi: 10.1080/08897071003641594

36. Karyadi KA, VanderVeen JD, Cyders MA. A meta-analysis of the relationship
between trait mindfulness and substance use behaviors. Drug Alcohol Depend.
(2014) 143:1-10. doi: 10.1016/j.drugalcdep.2014.07.014

37. Arch JJ, Craske MG. Laboratory stressors in clinically anxious and non-
anxious individuals: the moderating role of mindfulness. Behav Res Ther. (2010)
48:495-505. doi: 10.1016/j.brat.2010.02.005

38. Koo HY. Development and Effects of a prevention program for cell phone
addiction in middle school students. ] Korean Acad Child Health Nurs. (2011)
17:91-9. doi: 10.4094/jkachn.2011.17.2.91

39. Amundsen R, Riby LM, Hamilton C, Hope M, McGann D. Mindfulness
in primary school children as a route to enhanced life satisfaction, positive
outlook and effective emotion regulation. BMC Psychology. (2020) 8:71.
doi: 10.1186/540359-020-00428-y

40. Collard P, Avny N. Boniwell I. Teaching mindfulness based cognitive therapy
(mbct) to students: The effects of mbct on the levels of mindfulness and subjective
well-being. Couns Psychol Q. (2008) 21:323-36. doi: 10.1080/095150708026
02112

41. Dubow EF, Edwards S, Ippolito MF. Life stressors, neighborhood
disadvantage, and resources: a focus on inner-city children’s adjustment.
J Clin Child Adolesc. (1997) 26:130-44. doi: 10.1207/s15374424jccp
2602_2

42. Bajaj B, Pande N. Mediating role of resilience in the impact of mindfulness
on life satisfaction and affect as indices of subjective well-being. Pers Individ Dif.
(2016) 93:63-7. doi: 10.1016/j.paid.2015.09.005

43. Hogg MA, Adelman J. Uncertainty-identity theory: extreme groups,
radical behavior, and authoritarian leadership. J Soc Issues. (2013) 69:436-54.
doi: 10.1111/jos1.12023

44. Van Dijk MP, Branje S, Keijsers L, Hawk ST, Hale WW 3rd, Meeus
W. Self-concept clarity across adolescence: longitudinal associations with open
communication with parents and internalizing symptoms. J Youth Adolesc. (2014)
43:1861. doi: 10.1007/s10964-013-0055-x

Frontiersin Psychiatry

149

10.3389/fpsyt.2022.989128

45. Brookfield S. Self-directed learning, political clarity, and the critical practice
of adult education. Adult Educ Q. (1993) 43:227-42.

46. Smith M, Nashville TN, Zhan G. Self-concept clarity and preferred coping
styles. J Pers. (1996) 64:407-34. doi: 10.1111/j.1467-6494.1996.tb00516.x

47. Brewin CR. Understanding cognitive behaviour therapy: a
retrieval competition account. Behav Res Ther. (2006) 44:765-84.
doi: 10.1016/j.brat.2006.02.005

48. Danckert ], Hammerschmidt T, Marty-Dugas J, Smilek D.

Boredom: Under-aroused and restless. Conscious Cogn. (2018) 61:24-37.
doi: 10.1016/j.concog.2018.03.014

49. Kranjéev M, Vukasovi¢ Hlupi¢ T. Personality, anxiety, and cognitive
failures as predictors of flow proneness. Pers Individ Dif. (2021) 179:1-6.
doi: 10.1016/j.paid.2021.110888

50. van Os J, Park SB, Jones PB. Neuroticism, life events and mental health:
evidence for person-environment correlation. Br J Psychiatry Suppl. (2001) 40:s72—-
7. doi: 10.1192/bjp.178.40.s72

51. Robinson MD, Tamir M. Neuroticism as mental noise: a relation between
neuroticism and reaction time standard deviations. ] Pers Soc Psychol. (2005)
89:107-14. doi: 10.1037/0022-3514.89.1.107

52. Zhu H, Yin K, Song Y, Liang Y. The relationship between college students’
boredom, subjective well-being, cognitive failure experience and online game
addiction. J Dali Univ. (2019) 4:110-5.

53. Markett S, Montag C, Diekmann C, Reuter M. Dazed and confused: a
molecular genetic approach to everyday cognitive failure. Neurosci Lett. (2014)
566:216-20. doi: 10.1016/j.neulet.2014.02.052

54. Taubman BA. Motivational sources of driving and their associations with
reckless driving cognitions and behavior. Rev Eur Psychol Appl. (2008) 58:51-64.
doi: 10.1016/j.erap.2005.08.002

55. Hong W, Liu R, Ding Y, Sheng X, Zhen R. Mobile phone addiction and
cognitive failures in daily life: The mediating roles of sleep duration and quality
and the moderating role of trait self-regulation. Addict Behav. (2020) 107:106383.
doi: 10.1016/j.addbeh.2020.106383

56. Li M, Chen J, Li X. Genetic and neurobiological mechanisms of non-
drug addictions. Adv Psychol Sci. (2012) 20:1623-32. doi: 10.3724/SP.].1042.2012.
01623

57. Marty-Dugas ], Ralph BCW, Oakman JM, Smilek D. The relation between
smartphone use and everyday inattention. Psychol Conscious Theory Res Pract.
(2018) 5:46-62. doi: 10.1037/cns0000131

58. Liu, Q, Wang Z. Perceived stress of the COVID-19 pandemic
and adolescents’ depression symptoms: the moderating role of character
strengths. Pers Individ Differ. (2021) 182:111062. doi: 10.1016/j.paid.2021.1
11062

59. Jon KZ. Mindfulness-based interventions in context: Past, present, and
future. Clin Psychol: Sci Pract. (2003) 10:144-56. doi: 10.1093/clipsy.bpg016

60. Ruth AB. Mindfulness training as a clinical intervention: A
conceptual and empirical review. Clin Psychol: Sci Pract. (2003) 10:125-43.
doi: 10.1093/clipsy.bpg015

61. Song WJ, Park JW. The influence of stress on internet addiction: Mediating
effects of self-control and mindfulness. Int ] Ment Health Addict. (2019) 17:1063-
75. doi: 10.1007/511469-019-0051-9

62. Patricia AP, Heather CR, Noriyeh R, Rebecca S, Catherine ES,
Taylor H, et al. The relationship between mindfulness, pain intensity, pain
catastrophizing, depression, and quality of life among cancer survivors living
with chronic neuropathic pain. Support Care Cancer. (2016) 24:4167-75.
doi: 10.1007/500520-016-3243-x

63. Newland P, Bettencourt BA. Effectiveness of mindfulness-based art
therapy for symptoms of anxiety, depression, and fatigue: A systematic
review and meta-analysis. Complement Ther Clin Pract. (2020) 41:101246.
doi: 10.1016/j.ctcp.2020.101246

64. Yang L, Ren Z, Wang X, Li X. Effect of mindfulness-based stress reduction on
college students’ mental state and sleep during the epidemic of COVID-19. China
] Health Psychol. (2020) 28:1813-7.

65. Brown KW, Ryan RM. The benefits of being present: Mindfulness and
its role in psychological well-being. J Pers Soc Psychol. (2003) 84:822-48.
doi: 10.1037/0022-3514.84.4.822

66. Zeidan E Gordon NS, Merchant J, Goolkasian P. The effects of brief
mindfulness meditation training on experimentally induced pain. J Pain. (2010)
11:199-209. doi: 10.1016/j.jpain.2009.07.015

67. Rutter M. Resilience reconsidered: Conceptual considerations, empirical
findings, and policy implications. Handb Early Child Interv. (2000) 651-82.
doi: 10.1017/CB0O9780511529320.030

frontiersin.org


https://doi.org/10.3389/fpsyt.2022.989128
https://doi.org/10.1037//0022-3514.74.3.774.zzulib.vpn358.com
https://doi.org/10.1016/j.chb.2015.04.036
https://doi.org/10.1016/j.jml.2011.12.005
https://doi.org/10.1016/j.chb.2013.10.059
https://doi.org/10.1017/S0954579400006118
https://doi.org/10.3724/SP.J.1041.2017.00060
https://doi.org/10.1093/clipsy.bph077
https://doi.org/10.3724/SP.J.1042.2016.00985
https://doi.org/10.1016/j.cpr.2011.04.006
https://doi.org/10.1002/jclp.20237
https://doi.org/10.1007/s12671-017-0762-6
https://doi.org/10.3109/10826084.2013.770025
https://doi.org/10.3109/10826084.2014.850309
https://doi.org/10.1080/08897071003641594
https://doi.org/10.1016/j.drugalcdep.2014.07.014
https://doi.org/10.1016/j.brat.2010.02.005
https://doi.org/10.4094/jkachn.2011.17.2.91
https://doi.org/10.1186/s40359-020-00428-y
https://doi.org/10.1080/09515070802602112
https://doi.org/10.1207/s15374424jccp2602_2
https://doi.org/10.1016/j.paid.2015.09.005
https://doi.org/10.1111/josi.12023
https://doi.org/10.1007/s10964-013-0055-x
https://doi.org/10.1111/j.1467-6494.1996.tb00516.x
https://doi.org/10.1016/j.brat.2006.02.005
https://doi.org/10.1016/j.concog.2018.03.014
https://doi.org/10.1016/j.paid.2021.110888
https://doi.org/10.1192/bjp.178.40.s72
https://doi.org/10.1037/0022-3514.89.1.107
https://doi.org/10.1016/j.neulet.2014.02.052
https://doi.org/10.1016/j.erap.2005.08.002
https://doi.org/10.1016/j.addbeh.2020.106383
https://doi.org/10.3724/SP.J.1042.2012.01623
https://doi.org/10.1037/cns0000131
https://doi.org/10.1016/j.paid.2021.111062
https://doi.org/10.1093/clipsy.bpg016
https://doi.org/10.1093/clipsy.bpg015
https://doi.org/10.1007/s11469-019-0051-9
https://doi.org/10.1007/s00520-016-3243-x
https://doi.org/10.1016/j.ctcp.2020.101246
https://doi.org/10.1037/0022-3514.84.4.822
https://doi.org/10.1016/j.jpain.2009.07.015
https://doi.org/10.1017/CBO9780511529320.030
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Wang et al.

68. Ella VA, Daniel SS. Conceptualizing and re-evaluating resilience across levels
of risk, time, and domains of competence. Clin Child Fam Psychol Rev. (2008)
11:30-58. doi: 10.1007/s10567-008-0031-2

69. Wang Y, Li J, Sun W, Zhao L, Lai X, Zhou Y. Parent-child attachment and
prosocial behavior among junior high school students: moderated mediation effect.
Acta Psychol Sin. (2017) 49:663-79. doi: 10.3724/SP.].1041.2017.00663

70. Jin Y, Zhang Z, Zheng P, An J. Telepsychology: applications, advantages, and
challenges. Adv Psychol Sci. (2022) 30:141-56. doi: 10.3724/SP.].1042.2022.00141

Frontiers in Psychiatry

150

10.3389/fpsyt.2022.989128

71. Kazlauskas E. Challenges for providing health care in traumatized
populations: barriers for PTSD treatments and the need for new developments.
Glob  Health Action. (2017) 10:1322399. doi: 10.1080/16549716.2017.
1322399

72. Austeja D, Inga TK, Gerhard A, Evaldas K. The effects of online
mindfulness-based intervention on posttraumatic stress disorder and complex
posttraumatic stress disorder symptoms: A randomized controlled trial with 3-
month follow-up. Front Psychiatry. (2022) 13:799259. doi: 10.3389/fpsyt.2022.7
99259

frontiersin.org


https://doi.org/10.3389/fpsyt.2022.989128
https://doi.org/10.1007/s10567-008-0031-2
https://doi.org/10.3724/SP.J.1041.2017.00663
https://doi.org/10.3724/SP.J.1042.2022.00141
https://doi.org/10.1080/16549716.2017.1322399
https://doi.org/10.3389/fpsyt.2022.799259
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

:' frontiers ‘ Frontiers in Psychiatry

‘ w’.) Check for updates

OPEN ACCESS

Haibo Yang,
Tianjin Normal University, China

Jingchu Hu,

Shenzhen Kangning Hospital, China
Eliana Silva,

University of Porto, Portugal

Ying Li
liying@zzu.edu.cn

fThese authors have contributed
equally to this work

This article was submitted to
Public Mental Health,

a section of the journal
Frontiers in Psychiatry

30 June 2022
16 August 2022
08 September 2022

Wang Y, Zheng Z, Wang X and Li Y
(2022) Unraveling the effect

of ambivalence over emotional
expression on subjective wellbeing
in Chinese college students

in romantic relationships: A multiple
mediation model.

Front. Psychiatry 13:982406.

doi: 10.3389/fpsyt.2022.982406

© 2022 Wang, Zheng, Wang and Li.
This is an open-access article
distributed under the terms of the
Creative Commons Attribution License
(CC BY). The use, distribution or
reproduction in other forums is
permitted, provided the original
author(s) and the copyright owner(s)
are credited and that the original
publication in this journal is cited, in
accordance with accepted academic
practice. No use, distribution or
reproduction is permitted which does
not comply with these terms.

Frontiers in Psychiatry

Original Research
08 September 2022
10.3389/fpsyt.2022.982406

Unraveling the effect of
ambivalence over emotional
expression on subjective
wellbeing in Chinese college
students in romantic
relationships: A multiple
mediation model

Yue Wangt, Zexin Zhengt, Xiaoyu Wang and Ying Li*

School of Education, Zhengzhou University, Zhengzhou, China

The sudden and unpredictable outbreak of the COVID-19 pandemic has
severely threatened young adults’ physical and mental health and damaged
the quality of relationships. As a critical stage of development, their well-being
is more vulnerable to adverse environments which may lead to profound
negative long-life mental health status. The current study aimed to investigate
the mediation effects of fear of intimacy and attachment avoidance in the
association between ambivalence over emotional expression and subjective
wellbeing. A sample of 555 Chinese college students who are currently
involved in romantic relationships (Mean age = 19.69, SD age = 1.36,
52% females) completed anonymous questionnaires regarding ambivalence
over emotional expression, fear of intimacy, attachment avoidance, and
subjective wellbeing. The findings revealed that ambivalence over emotional
expression can predict negative subjective wellbeing of college students
in romantic relationships significantly, and fear of intimacy and attachment
avoidance played a sequentially mediating role in the association between
ambivalence over emotional expression and subjective wellbeing. Surprisingly,
when considering attachment avoidance independently, we found it had
an inhibitory action on the link between ambivalence over emotional
expression and subjective wellbeing. The present study contributes to a better
understanding of how ambivalence over emotional expression can decrease
subjective wellbeing, and also has implications for the intervention of students’
subjective wellbeing and closeness during the period of COVID-19.

ambivalence over emotional expression, subjective wellbeing, fear of intimacy,
attachment avoidance, COVID-19
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Introduction

The global outbreak of Coronavirus disease 2019 (COVID-
19) has severely threatened the psychological and physical
wellbeing of people all over the world (1). Particularly, the
long-term lockdown and isolation measures have negatively
affected individuals’ interpersonal security (2). As a critical
developmental stage, young adults show high sensitivity
to environmental influences (3), and previous studies have
indicated that their subjective wellbeing significantly declined
during the pandemic (4). Subjective wellbeing (SWB) is defined
as an individual’s general appraisal of their lives, which
consists of cognitive judgments regarding their overall life
satisfaction and emotional reactions including positive and
negative emotions, and it reflects whether an individual lives
a satisfied and desirable life (5) and is also an important
indicator of positive psychological development and mental
health. Previous studies have shown that individuals with higher
SWB lead longer, healthier lives, together with a lower rate
of suicide ideation (6). By contrast, the decline in SWB may
lead to a higher incidence of depression, social anxiety, and
insecurity (7, 8). Notably, for the youth, subjective wellbeing
has been found to be particularly vulnerable to adverse social
circumstances (2). For example, youths who fail in maintaining a
supportive social environment usually lived in an isolating social
environment which could seriously undermine their emotional
or psychological wellbeing (9). Meanwhile, prior studies have
found people who are unable to regulate their emotions tend
to have trouble maintaining a supportive environment (10),
and their improper expression of feelings may result in more
unfulfilled needs (11). What is worse, based on the model
of context-process-outcome (12), negative personal disposition
might exacerbate the impact of the environment and lead to
more severe psychological problems because people need more
emotional support to mitigate distress in difficult times, such as
COVID-19 period.

Besides, a decreasing trend could also be seen in college
students’ experience of romantic relationships during the
COVID-19 period due to the lockdown policy which reduced
the amount of time staying together (13), with Vigl and
colleagues attributing this to limited time staying together
under lockdown policy for non-cohabiting couples (college
students). Moreover, under such stressful circumstances,
positive emotions and expression of feelings might have a
beneficial effect on individuals’ attitudes toward their partners,
which are highly correlated with their romantic experience
and subjective wellbeing (14, 15). However, college students
with poor emotional expressing ability may not only be awash
with insufficient emotional expression but also distort their
attitudes in relationships, leading to a negative influence on
subjective wellbeing.

In a word, poor emotional expression may have a greater
negative impact on the subjective wellbeing of students who
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involve in romantic relationships. Therefore, the present study
aimed to investigate the relationship between a particular
psychological risk factor called ambivalence over emotional
expression and subjective wellbeing among college students
in love during the COVID-19 pandemic. Given the serious
effect of the pandemic, the present study could provide a more
comprehensive insight into the adverse psychological impact of
insufficient emotional expression and propound some practical
and feasible interventions to mitigate that situation.

Ambivalence over emotional
expression and subjective wellbeing

Ambivalence over emotional expression (AEE) refers to
an internal conflict of expressing one’s positive or negative
feelings in fear of negative consequences from exhibiting
such expression (16). Previous studies have shown that AEE
is associated with high levels of psychological distress, and
depressive and anxiety symptoms (17). More specifically, King
and Emmons (16) stated that individuals with high AEE
are likely to overread and overthink others reactions in
social interaction, and their rumination over potential negative
feedback from others turn into a stressor in their minds.
Furthermore, given their inability to express their feelings and
emotions properly, they could not or hardly take self-disclosure
as an effective coping strategy when experiencing negative
moments in their lives (18), so that they are unable to use
social support as a coping mechanism, which leads to a lack of
effective strategies to manage stressful life events. On the other
hand, some internalizing symptoms like depression and anxiety,
which can trigger emotional problems, are also highly correlated
with AEE (17). Therefore, it can be seen that people with high
AEE are more likely to have both emotional and cognitive
problems, both of which are the core components of subjective
wellbeing (5). During the outbreak of the COVID-19 pandemic,
college students tend to experience more stressful events in both
economic and psychological aspects, such as decreasing family
income, low living quality, and insecurity (8, 19), which means
people with high AEE may struggle to find emotional support to
deal with these stresses, which might cause a prominent decline
in subjective wellbeing. As a result, it is important for recent
studies to illustrate the underlying association between AEE and
SWB in order to put forward related interventions.

Since AEE can reflect normative responses to negative
experiences, it may also be influenced by local culture (20).
For instance, emotional expression in East Asian cultures is
generally considered to be a sign of weakness and lack of
self-control in a social environment (21), whereas western
cultures encourage self-disclosure (22). Based on the theory
of person—culture fit, a match between one attitude/value and
the prevailing attitude/value of the cultural environment in
which he or she lives is beneficial to individuals’ wellbeing (23).
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Therefore, in the context of Chinese culture, the relationship
between AEE and subjective wellbeing still remains inscrutable,
which can be neutral or even positive. So, the present study
aimed to investigate whether or not AEE can significantly
predict a decline in subjective wellbeing among the population
of Chinese college students.

The mediating role of fear of intimacy

Researchers suggested that AEE was also associated with
marital dissatisfaction in couples (24), which provides new
insight into how AEE influences the subjective wellbeing
of college students through romantic relationship attitudes,
as they are at a critical juncture of identity development
and relationship exploration (25), and their attitudes toward
romantic partners largely affect their life satisfaction in life
span (14).

Given that the exploration and development of closeness
is an important goal of college students (26), a major
obstacle to achieving this goal is fear of intimacy (FOI).
Fear of intimacy can be conceptualized as a limited ability
or willingness to share personal feelings or emotions with
someone who is highly valued (27). Prior work showed that
fear of intimacy is usually significantly associated with a
host of negative outcomes in relations (28). To be specific,
various studies confirmed that fear of intimacy might give
rise to various psychological disorders [e.g., anxiety, social
phobia, depression, post-traumatic stress disorder, substance
use, and hoarding symptoms; (29-31)], which eventually
lead to the drop of subjective wellbeing. Although fear of
intimacy is mostly limited to particular emotional suppression
in romantic relationships, Toh et al. (32) found that people
with a high level of FOI generally have decreased social
connectedness, which would ultimately lead to a decline in
perceived social support and an increase in loneliness in a
more general relationship (33), resulting in the lower level
of subjective wellbeing. Based on the studies mentioned
above, it can be seen that fear of intimacy can contribute
to a poorer assessment of individuals' lives, which may
deteriorate people’s subjective wellbeing, both in social and
individual aspects.

On the other hand, it has been found that people with
high AEE may develop emotional suppression as a strategy to
deal with conflicting emotions, and such inhibition strategy has
been wildly verified in general interpersonal interaction (18).
However, as a primary and unique relationship in adulthood
(34), romantic relationships can play a pivotal role in difficult
or stressful times (35), so it is unclear whether or not the
same suppression strategy resulting from AEE can be applied
to romantic relationships. If so, it could be concluded that
even when facing their important partners, they still tend
to overestimate the possibility of rejection, wrongly believing
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that their partner would reject their expression and eventually
hurt their feelings (16). Besides that reason, researchers also
found that conflict over emotional expression might interrupt
the processing and experience of emotions (11), which means
people with high AEE may find difficulty in detecting emotions
due to a lack of emotional awareness. However, whether or not
AEE could lead to stronger fear of intimacy still need to be
verified, as well as the mediating role of fear of intimacy between
AEE and subjective wellbeing.

Taken together, we proposed that AEE positively predicts
fear of intimacy, which in turn reduces subjective wellbeing,
namely, fear of intimacy mediates the association between AEE
and subjective wellbeing.

The mediating role of attachment
avoidance

Another important factor contributing to SWB is insecure
attachment. According to the classification by Bartholomew
(36), adult
attachment and avoidant attachment. The latter tends to

insecure attachment types include anxious
perform avoidant behaviors in interpersonal relationships
and prevent themselves from a close individual (37). Previous
studies have reported that attachment avoidance was negatively
correlated with subjective wellbeing (38). Indeed, Kalkotan (39)
found that college students with attachment avoidance could
predict lower life satisfaction, which is the key component
of subjective wellbeing. Additionally, there is a negative
association between attachment avoidance and relationship
quality or satisfaction in cross-sectional studies (40, 41) and
longitudinal studies. For example, Fitzpatrick and Lafontaine
(42) investigated 199 Canadian heterosexual couples by
administering questionnaires for a period of 3 years, finding that
attachment avoidance and anxiety predict lower relationship
satisfaction, which could eventually lead to a decline in
subjective wellbeing.

Additionally, people with high AEE usually experience
conflicts and difficulties when longing for expressing negative
or even positive emotions and feelings to others, because they
are scared of negative feedback from others after expression.
Also, it is important to be demonstrative and receive appropriate
responses when maintaining a romantic relationship (33). So,
such conflicts toward expressing emotions undoubtedly would
undermine ones faith in forming or maintaining romantic
relationships and reinforces their sense of incompetence. Feeney
(43) asserted that attachment avoidance mainly results from
the fear of one’s own incompetence in a romantic relationship.
Therefore, it can be assumed that people with high AEE usually
feel incompetent in romantic relationships, which eventually
tends to develop severe attachment avoidance.

Based on the preceding studies, we assumed that attachment
avoidance mediates the association between AEE and subjective
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wellbeing. Specifically, AEE positively predicts attachment
avoidance, which in turn reduces subjective wellbeing.

The sequential mediation model

The interpersonal model of intimacy (44) highlights the
importance of self-disclosure and partners’ responsiveness
in romantic relationships. From this perspective, individuals
engage in disclosure of self-relevant feelings or emotions and
then receive others’ responses, which makes individuals feel
understood, validated, or cared for. Such successful interaction
may be viewed as a rewarding relationship (45). However,
people with a fear of intimacy tend to suppress their emotional
expression in romantic relationships, which means there is no
satisfying self-disclosure related to emotions or feelings between
romantic partners, let alone emotional support from partners.
At this point, people tend to perceive such relationships as
unrewarding, which eventually might lead to more avoidant
behaviors in a relationship (46, 47). In addition, the effort to
hide ones emotions may involve less sensitivity to another
person’s pain (48), so people who have great FOI might fail
in supporting their romantic partners in the emotional field,
which is important when forming an intimate relationship.
Consequently, they might find difficulties in maintaining their
relationships, which can also contribute to avoidant behaviors
(43). Such difficulties may lead to a more severe consequence
during the time of COVID-19 when people need to go
through psychological and physical hardships. Therefore, it can
be assumed that fear of intimacy and attachment avoidance
play sequential mediating roles in how ambivalence affects
subjective wellbeing.

However, when considering the relationships between
fear of intimacy and attachment avoidance, some researchers
hold the opposite view. Given attachment process can
shape an individual’s beliefs and interactions in interpersonal
relationships, thus affecting the individual’s overall evaluation
of life (49), previous studies have also found that attachment
avoidance could lead to emotional inhibition strategy in
relationships (37, 50). More specifically, people with attachment
avoidance tend to regard the experience/expression of emotions
(both negative and positive) as a vulnerable indicator of
interpersonal closeness, and hence they are inclined to suppress
them (51). So, we attempted to further investigate the effects
of fear of intimacy and attachment avoidance on subjective
wellbeing, considering fear of intimacy as a mediator.

The present study
The current study aimed to test the following aspects: (a)

whether AEE could negatively predict subjective wellbeing,
(b) whether fear of intimacy mediated the relationship
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between AEE and subjective wellbeing, (c) whether attachment
avoidance mediated the association between AEE and subjective
wellbeing, and (d) whether fear of intimacy and attachment
avoidance work as the sequential mediation between AEE and
subjective wellbeing.

Materials and methods
Participants

After being approved by the Ethical Committee for Scientific
Research at the authors institution (Ethical Committee of
Zhengzhou University), the current study was conducted at
three universities in Zhengzhou City, Henan Province, China.
A convenient sampling method was conducted, and a total of
555 students (268 men, mean age = 19.69 years, SD = 1.36,
range from 17 to 23 years) who were involved in romantic
relationships currently were able to join this survey. An item was
asked to select the qualified participants (“How long have you
been in current romantic relationships”), we excluded students
who chose “0,” and among the qualified students, 107 (19.3%)
chose 1-3 months, 191 (34.4) chose 3 months - 1 year, 174
(31.4%) chose 1-3 years, and 83 (15%) chose more than 3 years.
We assigned research assistants to each of the universities to
organize the survey. They informed the students about the time
and place of the survey and asked the students to start the
measurement in their classrooms. After finishing the survey,
all participants were provided with payments. The details of
participants’ characteristics are shown in Table 1.

Measurement

Ambivalence over emotional expression
Ambivalence over emotional expression was measured by
the Chinese version of the AEQ scale (16), which consists of
28 items. It measures expressions of positive emotions, negative
emotions, and intimacy (e.g., “I want to express my emotions
honestly but I am afraid that it may cause me embarrassment or
hurt.”). Participants respond to items on a 5-point Likert scale
ranging from 1 = never to 5 = frequently, indicating how often
they feel what each statement suggests. The overall score was the
summation of all items, with a higher score representing people
feeling more conflict when they try to express their feelings. The
AEQ has been used in Chinese samples with good reliability
and validity (52). In the present study, the Cronbach’s alpha
coeflicient for this scale was 0.906 [95 % CI (0.232, 0.282)].

Fear of intimacy

Fear of intimacy was measured by the Fear of Intimacy
Scale [FIS; (27)], which is a 35-item scale that reports on
the degree to which participants are uncomfortable with or
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TABLE 1 Participants’ characteristics (n = 555).

Age Gender Grade

Male Female Freshmen Sophomore Junior Senior
Mean or n 19.69 268 287 106 300 148 1
£SD or % 1.36 48.29% 51.71% 19.09% 54.05% 26.67% 0.18%
fear intimacy in their relationships [e.g., “I might be afraid to satisfaction (e.g., “In most ways my life is close to ideal”).
confide my innermost feelings to(the other person)].” Items are Respondents are required to rate the extent to which they agree
scored on a 5-point scale from 1 (not at all true of me) to with each item on a 7-point Likert scale (from 1 “strongly
5 (extremely true of me) with higher scores indicating higher disagree” to 7 “strongly agree”). Scores for 5 items are added,
fear of engaging in behaviors that demonstrate vulnerability. with higher scores indicating greater life satisfaction. Cronbach’s
The Fear of Intimacy Scale shows good reliability and validity alpha for SWLS was 0.855 [95 %CI (0.504, 0.580)] in this study.
in Chinese student samples (53). In the present study, the Based on previous studies (58, 59), we sum the scores of
Cronbach’s alpha coefficient for this scale was 0.871 [95 %CI SWLS and PANAS (positive emotions and negative emotions)
(0.144, 0.183)]. to evaluate an individual’s whole subjective wellbeing.

Attachment avoidance
Attachment avoidance was measured by the Chinese Data analyses
revised version (54) of the Experiences in Close Relationships-

Relationship Structures Questionnaire (ECR-RSQ; (55)). It is The descriptive and correlational analyses were conducted
a seven-item self-report instrument that measures attachment in SPSS version 25.0. Mplus version 7.4 was used to analyze the
dimensions (avoidance and anxiety) in different types of hypothesized multiple mediating pathways and an alternative
close relationships. The avoidance components in a romantic model, and 95% bias-corrected bootstrap confidence intervals
relationship of the revised version of ECR-RSQ were conducted based on 1,000 bootstrap samples were conducted to test the
in this survey, consisting of four items (e.g, “I usually statistical significance of the hypothesized indirect pathways.

discuss my problems and concerns with this person.”). Each
item is scored on a 7-point Likert scale from 1 (strongly
disagree) to 7 (strongly agree), with higher scores on each Results
item indicating higher avoidance. Peng (54) illustrated that

the revised version of ECR-RSQ shows favorable psychometric Descriptive statistics and correlations
characteristics in Chinese college students. In the present study,

the Cronbach’s alpha coefficient for this scale was 0.854 [95 %CI Mean values, standard deviations, and bivariate correlations
(0.555, 0.634)]. among all the study variables are shown in Table 2. AEE was
significantly positively associated with fear of intimacy, while
Subjective wellbeing significantly negatively associated with subjective wellbeing.
Subjective wellbeing was measured by two scales according Fear of intimacy was significantly positively associated with
to its definition (5), with positive/negative affect and life attachment avoidance, but significantly negatively associated
satisfaction, respectively. The positive and negative emotions with subjective wellbeing. Also, attachment avoidance was
were measured by The Positive and Negative Affect Scale significantly associated with subjective wellbeing. However,
[PANAS; (56)], which is a 20-item measurement of affect. Ten attachment avoidance is not significantly correlated with
items evaluate positive affect (e.g., “interested”), and 10 items ambivalence over emotional expression (p > 0.05). But,
assess negative affect (e.g., “distressed”). Participants used a we still conduct a multiple regression model based on our
five-item Likert scale (from 1 “very slightly or not at all” to hypothesis, since the bivariate correlations share different aims
5 “extremely”) to rate their current mood. Higher scores on and functions with regression (60).

each sub-scale indicate greater positive or negative affect. In

this study, Cronbach’s alpha for positive and negative affects

was 0.882 [95 %CI (0.394, 0.463)] and 0.912 [95 %CI (0.457, Mediation analyses
0.543)], respectively.

Life satisfaction was measured by the Satisfaction with Life We further analyzed the mediating effects of fear of
Scale [SWLS; (57)]. It is a five-item self-report measure of life intimacy and attachment avoidance. We conducted a multiple
Frontiers in Psychiatry frontiersin.org
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TABLE 2 Mean values, standard deviations (SD), and correlations among study variables (N = 555).

M SD 1 2 3 4 5 6
1. AEE 5.05 0.862 1
2.FOI 2.64 0.508 0.176** 1
3.AA 3.26 1.293 -0.078 0.499** 1
4.SWB 5.22 2.470 -0.093* -0.322** -0.392** 1
5. Age - - 0.041 -0.072 -0.108* 0.080 1
6. Gender - - -0.127* -0.002 -0.050 -0.019 -0.131** 1

M, mean; SD, standard deviation; AEE, ambivalence over emotional expression; FOI, fear of intimacy; AA, attachment avoidance; SWB, subjective wellbeing; *p < 0.05, **p < 0.01,

oy < 0.001.

mediation model using Mplus code, with AEE as the
predictor, fear of intimacy as the first mediator, attachment
avoidance as the second mediator, subjective wellbeing as
the dependent variable, and gender and age as control
variables. According to the statistical indices (61), the results
suggested that hypothesized multiple mediation model had an
acceptable fit (Xz/df ratio = 2.810, CFI = 0.975, TLI = 0.924,
RMSEA = 0.057, SRMR = 0.030).

Results from the pathway analysis strongly supported our
hypotheses. As shown in Figure 1 and Table 3, there were
three significant indirect pathways between the association
of ambivalence over emotional expression and subjective
wellbeing: the specific indirect effects of (a) fear of intimacy, (b)
attachment avoidance, and (c) the chain indirect effect of both.
Meanwhile, the direct effect of AEE on subjective wellbeing was
significant when considering the above indirect effects. Notably,
based on Wen et al.’s (62) classification of mediation effect, the
pathway analysis of the mediator role of attachment avoidance
independently showed a suppression effect, while the direct
effect of AEE on subjective wellbeing was negative (§ = —0.074)
and the indirect effect of attachment avoidance was positive
(B =0.042), which means the negative effect of AEE on subjective
wellbeing is suppressed by attachment avoidance.

Alternative model

Finally, we assessed the alternative mediation model, with
attachment avoidance as the predictor, fear of intimacy as
the mediator, and subjective wellbeing as the dependent
variable. The results are shown in Figure 2, revealing that
fear of intimacy could act as a partial mediator between
the relationship of attachment avoidance and subjective
wellbeing (Xz/df ratio 1.862, CFI = 0.993, TLI = 0.975,
RMSEA = 0.040, SRMR = 0.016), showing an acceptable fit.
Specifically, attachment avoidance had a significant direct effect
on subjective wellbeing [p = —0.715, 95% CI (-0.958, -0.452)]
and a significant indirect effect on subjective wellbeing through
fear of intimacy [ -0.218, 95% CI (-0.340, -0.095)], with the
total effect of attachment avoidance on subjective wellbeing
[B -0.933, 95% CI (-1.127, -0.706)]. These results may point
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to multidirectional links among the variables studied. In the
section “Discussion,” this issue will be further discussed.

Discussion

The present study focused on a multiple mediation model
which examined the relationship between AEE and subjective
wellbeing with the mediating roles of fear of intimacy and
attachment avoidance among Chinese college students who
are involved in a romantic relationship in the context of the
COVID-19 outbreak. First, we found that higher levels of
AEE could predict a lower level of subjective wellbeing. Those
consequences also verified that people with high AEE are likely
to deteriorate their subjective wellbeing even in a culture that
encourages emotional suppression, and similar results could
be found where AEE was negatively associated with pain or
stress symptoms (63), which implies that the negative influence
of ambivalence over emotional expression might show cross-
culture consistency.

The mediating role of fear of intimacy

Consistent with our hypothesis, the present study illustrated
that fear of intimacy had a significant mediating effect
between AEE and subjective wellbeing, which means AEE could
negatively predict subjective wellbeing via the increasing of
FOI among college students in love. To be specific, AEE was
positively correlated with fear of intimacy and in turn decreased
the evaluation of subjective wellbeing. Based on the theory
of ambivalence over emotional expression (16), individuals
with high AEE usually feel ambivalent when expressing their
emotions because they are willing to express their feelings
but scared of negative feedback from others. Such feelings are
likely to turn into an internal conflict, so in order to mitigate
that conflict, they tend to develop emotional suppression as a
strategy in daily lives so that they would not be obsessed with
the choice of whether or not to express their feelings (18). Also,
such an emotional suppression strategy can also be applicable to
other relationships, even for romantic relationships that serve as
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FIGURE 1

The structural equation model regarding the mediating effects of fear of intimacy and attachment avoidance on the association between
ambivalence over emotional expression and subjective wellbeing. Standardized regression coefficients are presented after controlling for age

and gender. ***p < 0.001, **p < 0.01, *p < 0.05.

important emotional support for the individual (64), leading to
a stronger fear of intimacy.

Furthermore, intimacy is a dynamic relational process
involving self-disclosure (44), and Aron et al. (65) emphasized
the importance of self-disclosure to increase intimacy in
relationship construction, so people with a high fear of intimacy
resulting from strong AEE usually have dissatisfaction with
romantic relationships. More importantly, such inhibition in
romantic relationships triggered by AEE can also expand to a
more general aspect, resulting in internalized symptoms such as
depression, stress, and social connectedness problems (45), all of
which are closely related to a decline in subjective wellbeing.

The mediating role of attachment
avoidance

Although the present study found that the mediating
effect of attachment avoidance is significant, it is unexpected
that our statistical analysis results illustrated that attachment
avoidance played an inhibitory role in the relationship between
AEE and subjective wellbeing, suggesting that attachment
avoidance could buffer the negative relationship between AEE

TABLE 3 Results of mediation analyses.

Bias corrected

Estimate S.E. Est./S. Lower Upper

E. 2.5% 2.5%
Total effect —0.075 0.037  —2.028 —0.150  —0.004
Direct effect —0.074 0.036  —2.059 —0.144  —0.003
AEE — FOI — SWB  —0.020 0.010 —2.028 —0.046  —0.005
AEE — AA — SWB 0.042 0.016 2.537  0.014 0.079
AEE — FOI — AA —0.022 0.008 —2.852 —0.041  —0.011

— SWB
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and subjective wellbeing. This consequence can be explained
by the theory of stress (66) and the importance of a romantic
relationship (34). Stress occurs when people perceived their
environment as problematic (67). Given people with high AEE
find difficulties in attaining a sense of social connection via
emotional expression (17), it is obvious that in the context
of COVID-19, they might perceive their situation as highly
problematic. But the longing for a social relationship is an
eternal pursuit of human beings (68), and their romantic
partner could play a pivotal role in times of difficulty or
stress (35). Therefore, in order to fulfill their desire to be
connected, people who have difficulty expressing their feelings
but are in a romantic relationship may turn to their lovers.
For example, Ratelle (64) found that a romantic partner
was an important source of support, and college students’
wellbeing was the highest when their romantic partner is
perceived as highly supportive. What is more, Schacter et al.
(69) indicated that high-quality relationships can compensate
for rejection from peer groups. Based on these perspectives,
it could be assumed that individuals’ romantic relationships
might make up for the negative experiences (e.g., stress)
from individual normal social interaction, which means high
AEE individuals are more likely to attach to their romantic
partners rather than avoid them when they find it hard to get
along with peers.

More importantly, such a result does not contradict the
result of fear of intimacy, which indicated people with high
AEE tend to inhibit their emotions in romantic relationships.
According to the coping theory (70), there are two types
of coping strategies for solving stresses: problem-focus and
emotion-focus. The problem-focused approach attempts to alter
the source of stress, while the emotion-focused approach aims to
handle the emotions in stressful situations. To give an existing
finding, people with high AEE still suppress their emotions and
feelings in romantic relationships, and they are more likely to
take problem-focused approaches, so they might tell negative
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FIGURE 2

Mediating paths between attachment avoidance and subjective
wellbeing via fear of intimacy. Standardized regression
coefficients are presented after controlling for age and gender.
**p < 0.001, *p < 0.01, *p < 0.05.

facts to their partner instead of their feelings about it. However,
indeed, the self-disclosure of emotions is a better predictor of
relationships’ quality compared with factual expression (71). It
might be assumed that although their factual expression with
partners may suppress the negative effect of AEE on subjective
wellbeing in a short term, it could still impair their romantic
relationships, which would eventually lead to a decline in SWB
in the future. However, more studies are needed to prove
this assumption.

The sequential mediation model

Findings from the present study revealed that AEE could
also influence subjective wellbeing through serial mediation by
fear of intimacy and attachment avoidance. Previous research
has demonstrated that fear of intimacy is related to attachment
difficulties (72). Based on the interpersonal model of intimacy
(73), a romantic relationship that involves self-disclosure and
responsiveness may feel rewarding. In contrast, those who
choose not to express their feelings in romantic relationships
were unable to perceive related responses from partners.
As a result, they might perceive their partner’s inability to
understand their feelings, leading to more avoidant behaviors
in relationships. Eventually, such feelings would contribute to
dissatisfaction with relationships and even expand to a more
general relationship (e.g., friends and classmates) in daily life
(40, 47), which could directly deteriorate subjective wellbeing
(15). Overall, AEE can exert a direct influence on college
students’ subjective wellbeing or indirectly influences subjective
wellbeing through enhancing fear of intimacy and attachment
avoidance sequentially.

Additionally, given that there are some conflicts about
the relationships between fear of intimacy and attachment
avoidance, which indicated that the FOI and AA might
reciprocally influence each other, so the present study also
investigated the mediating role of fear of intimacy in the
relationship between attachment avoidance and subjective
wellbeing. We found fear of intimacy mediated the influence of
attachment avoidance on subjective wellbeing. More specifically,
the results of the alternative mediation model confirm the
hypothesis that greater attachment avoidance also predicted a
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higher level of fear of intimacy. Similar results could be seen
in previous studies which also demonstrated that attachment
avoidance could negatively predict fear of intimacy (74).
To sum up, individuals with higher attachment avoidance
dismiss the importance of interpersonal relationships and rely
solely on themselves (37), leading to emotional distance from

romantic relationships.

Limitations and implications

Because the outbreak of COVID-19 led to numerous
psychological issues (1, 2, 4) without enough studies indicating
the precaution against that disease, the present study particularly
aimed to investigate some factors which might contribute
to individuals’ subjective wellbeing and find possible and
related intervention based on our results. However, the results
of this study should be interpreted in the context of its
limitations. First, due to the cross-sectional design adopted in
our study, we cannot indicate the causality of the relationships
between COVID-19 and psychological factors. Therefore, more
experimental and longitudinal studies should be adapted to
clarify the direction of the effects of COVID-19 in the future.

Second, although we found the underlying relationships
between AEE, attachment avoidance, fear of intimacy, and
subjective wellbeing, it is hard to conclude the influence of
COVID-19 on that relationship based on our results, so more
studies, especially comparison studies, should be applied in the
future. Third, because the participants of the present study
were employed from three univ