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Editorial on the Research Topic

how COVID-19 affected people’'s psychological
thoughts, behavior, relations, language

The changed life:
well-being, feelings,
and communication

1. Introduction

The COVID-19 pandemic impacted deeply on the lives of millions of people around
the world. In addition to the effects of the virus on physical health, the pandemic also had
considerable psychological and social effects on individuals, the outcomes of which, just like
the physical ones, are slow to disappear.

Thus, the expression “long-COVID” seemed to be applicable not only to describe the
long-term effects on the physical health of people who have contracted the virus, but also
to refer to the long-term psychological outcomes, identifiable both in those who have been
infected and, more generally, in all those who had to cope with the loss of relatives and
friends, the fear of being infected and/or infecting others, as well as with social restrictions,
lockdown, distancing, working and studying remotely, and other similar challenges.

The way of handling these difficulties has been very different and, while there were people
who were overwhelmed by fear, uncertainty, anxiety, and depression, there were others who
have shown remarkable resilience.

2. The Research Topic

In the context of a pandemic from which—at least in medical terms—the world was
slowly emerging, in May 2022 we launched our Research Topic entitled “The changed

8 frontiersin.org
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life: how COVID-19 affected people’s psychological well-
thoughts,
and communication.”

being, feelings, behavior, relations, language

In response to the call, we received many highly interesting
papers and 42 of them (34 original research papers, 2 brief research
reports, 4 reviews, 1 opinion paper, and 1 empirical study),
authored by 215 researchers from 27 different countries, were
successfully published: 36 in Frontiers in Psychology (sections
Health Psychology, Education, Positive Psychology, Personality
and Social Psychology, Pediatric Psychology, Quantitative
Psychology and Measurement), 5 in Frontiers in Education (section
Educational Psychology), and 1 in Frontiers in Aging Neuroscience
(section Neurocognitive Aging and Behaviors).

The papers in this Research Topic cover a wide range of topics.
Although the majority focuses on the negative psychological effects
of the pandemic [such as increased anxiety, depression, fear,
powerless, post-traumatic stress disorder (PTSD), burnout,
(ED)], as

(e.g.
procrastination,  epidemic

emotion dysregulation well as on individuals’

dysfunctional behaviors excessive hoarding behavior,
academic information-avoidance
behavior, nomophobia, and smartphone addiction), other papers
focus on personal characteristics (e.g., specific traits of personality,
resilience, and psychological flexibility) and behavioral habitus
(e.g., performing physical exercise, participating in artistic
and cultural activities, using social media to access medical
information, and resorting to positive coping strategies), which
seem to help people live more adaptively and functionally in a
highly stressful situation, suggesting that the pandemic have been
also a time of opportunity for personal growth and development.
Lastly, some other papers specifically focus on distance learning,
and more generally, on the use of online environments and
social media.

Thus, despite the diversity of the contributions, they appear to
fall within three main areas of research:

1. Psychological negative outcomes;

2. Resilience, post-traumatic growth, and adoption of functional
coping strategies;

3. Distance learning, online environment, and social media.

2.1. Psychological negative outcomes

A first line of research includes papers examining the negative
psychological outcomes of the pandemic. Indeed, as previously
mentioned, a significant portion of the studies featured in this
dedicated issue has mainly focused on the negative psychological
and behavioral consequences resulting from the COVID-19
pandemic across diverse socio-demographic groups.

For instance, the study conducted by Park and Park drew
attention to the impact of the pandemic on the quality of life
and the manifestation of depressive symptoms among Korean
patients coping with chronic illnesses. In a similar vein, Mao et
al. delved into the influence of COVID-19-related fear among a
cohort of Chinese individuals diagnosed with cancer. The findings
of their investigation revealed that the level of fear associated with
COVID-19 exhibited an inverse correlation with quality of life,

Frontiersin Psychology
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while concurrently displaying a positive correlation with safety-
conscious behavior.

The impact of COVID-19 affected patients and medical
students’ mental wellbeing (see for example, Abdolkarimietal.) and
healthcare practitioners. This is evident from the systematic meta-
analyses carried out by Paz et al. and Tong et al.,, which showed
elevated levels of stress, anxiety, and depression within these two
distinct groups.

COVID-19 has had negative psychological consequences not
only on medical students but more generally, on all students,
especially those with specific personality traits. For example, in a
study carried out by Zhang V. et al., involving a group of 2,485
Chinese university students, the authors brought to light that
individuals characterized by alexithymic tendencies and lower self-
esteem were more prone to manifest symptoms indicative of PTSD
as well as to encounter sleep-related issues. The adverse impacts of
COVID-19 on the student population appear to transcend merely
their current mental wellbeing, also encompassing their capacity
to envision their future. The anxiety experienced by students
appears to exert an adverse influence on their confidence regarding
employment prospects and career expectations (Nazir and Ozgigek;
Zhao; Zheng et al.).

Even teachers were not immune from the consequences of
COVID-19 either (Weiher et al.). A considerable number of them
grappled with the imbalance between the demands of their work
and the available resources within the educational setting. The
findings of a study undertaken by Rastegar and Raimi underscored
the significance of avoidant strategies in detrimentally affecting
teachers’ overall wellbeing, while highlighting the role of problem-
focused strategies in fostering enhancements in their mental health.

Chen et al. instead attempted to identify some social variables
responsible for the negative impact of COVID-19 on adolescents’
mental health, identifying them in the reduction of social trust and
in the increase in inequality caused by the digital and economic
divide. Also among the younger people the situation has been very
complex. The main results of a cross-sectional analysis of quality
of life and loneliness among United States (US) children early in
the COVID-19 pandemic (Skeens et al.) revealed that children
experienced a worse quality of life and a greater loneliness when
compared to normative samples. These outcomes were worse for
girls and older children and raise concern for short- and potentially
long-term mental health sequelae due to the pandemic. The
impact of the pandemic on children was partially explained by the
distress related to COVID-19 experienced by parents. While social
interactions with friends did not mitigate this indirect impact,
enhanced family functionality appeared to offer a protective effect.

Other research has investigated the effects of COVID-19 and
lockdown on the general population. Covelli et al., for example,
examining an Italian sample, found that participants reported lower
levels of general wellbeing and a higher level of both perceived stress
and fear related to COVID-19 during the first lockdown period
than at the time of the survey (a month after the first wave). In other
terms, participants were observed to be enhancing their overall
sense of wellbeing 1 month after the initial wave of the pandemic.
Nonetheless, the persistence of fear and emotional ambivalence
suggests paying attention to the sense-making of that event in order
to support the correct reconstruction of experiences and emotions

frontiersin.org
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experienced in that period. Camisasca et al,, in a sample of Italian
women, found that the marital dissatisfaction experienced during
the pandemic explains the indirect effects of economic difficulties
on psychological maladjustment.

Within the spectrum of COVID-19-related negative behaviors,
the contributors of this Research Topic identified positive
correlations between fear of COVID-19 and hoarding tendencies
(Zhao Y. et al). Additionally, a correlation has been noticed
between the perception of epidemic risk and the adoption of
information avoidance behavior (Zhang K. et al.). On the contrary,
anxiety seems to correlate positively with an excessive reassurance-
seeking tendency (that can be considered as a form of maladaptive
coping strategy), which was measured by Manrique-Millones
et al. through the Coronavirus Reassurance Seeking Behavior
Scale among a sample of 661 Peruvian adults. Obviously, many
other dysfunctional behaviors were observed during the pandemic
period. Among these there is a high alcohol consumption (Sulejovi
etal.).

2.2. Resilience, post-traumatic growth, and
functional coping strategies

A second line of research includes papers focusing on
psychological resilience, post-traumatic growth, as well as on the
use of functional coping strategies.

Matsumoto et al,, for example, conducted a study on changes
in psychological resilience among a sample of 130 older adults
with mild cognitive impairment (MCI) during the stressful
period related to the COVID-19 pandemic. The results of their
research show that the improvement in psychological resilience was
associated with a good sleep quality. In other words, the better you
sleep, the more resilient you are.

Marashi and Heisz found, instead, that resilience and physical
activity (as for the protective role of physical activity, see also Drole
etal; Zhao W. et al.) seem to be protective factors against symptoms
of anxiety and depression in graduate students experiencing
increased academic stress during COVID-19. Analogously Reilly et
al,, in a sample of US military veterans, found that psychological
flexibility, a process of modifiable resilience, buffered some of the
negative impacts of the pandemic on mental health and quality
of life.

Paoletti et al, following a shared reflection with resilience
researchers—convinced that the pandemic can be a catalyst
for change in building more resilient communities and
social structures—identified and discussed in their paper
four interdisciplinary lessons that COVID-19 can teach: (1)
Being more aware of brain functioning and its potential can
help us face the global increase in anxiety and depression;
(2) It is necessary to develop an awareness of human
adversity;  (3)  School-
programs should educate next generations in resilience; (4)

interconnectedness  to  overcome
Self-training resilience tools can allow individuals, groups,
neuro-psycho-pedagogical
knowledge to face adversities, uncertainty, and changes in

and communities to  access

everyday life.
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As regards post-traumatic growth, the results emerging
from Hao et al. study show interesting insights. The authors
undertook an empirical investigation involving a cohort of 2,990
volunteer university students, enrolled at various universities and
actively engaged in the containment and management of the
epidemic situation. According to their findings, the adoption of a
positive coping style and the perception of robust social support
among university student volunteers showed a positive association
with higher levels of post-traumatic growth. Conversely, the
manifestation of a negative coping style showed a positive
relationship with the amplification in the severity of PTSD
symptoms experienced by these volunteers.

The role of social support has been also investigated by Dhruve
et al.. Specifically, the authors explored ED and perceived social
support (PSS) as potential mechanisms for the relation between
COVID-109 stress and depressive symptoms among a sample of 489
students at a Southern university in the US. The results of their path
analysis revealed that PSS buffered the effect of ED on depressive
symptoms, suggesting that the perceived social connection may be
an essential factor for psychological outcomes during periods of
stress and isolation, particularly for those reporting high ED.

Consistent with these findings, also the results of Li et al,
who have carried out a study among a cohort of Chinese female
undergraduate students in the field of liberal arts, highlighted the
protective role of social support against the negative effects of
the pandemic.

With regard to adaptive coping strategies, Burro et al. examined
the role that personality traits can play in their promotion.
Investigating a sample of 2,995 Italian university students in
the early stages of the pandemic, their research showed that
in reference to the four families of coping strategies (Burro
et al,, 2021) called Despair, Aversion, Proactivity, and Adjustment:
(a) university students reacted more frequently using adaptive
coping strategies (with Proactivity used more frequently than
Adjustment) rather than maladaptive strategies (with Despair
higher than Aversion); (b) Agreeableness, Conscientiousness, and
Open-Mindedness clearly revealed their protective role; (c) these
personality traits were generally significantly related with each
of the four families of coping strategies, specifically negatively
with Despair and Aversion (albeit with some exceptions, in which
the direction of the links was in line with our hypotheses but
the relations were not significant) and positively with Proactivity
and Adjustment.

Staying within the realm of education and delving into
the viewpoint of educators, Duong et al. similarly emphasized
the significance of perceived support. The outcomes of their
investigation indeed unveiled that the support provided by school
leaders played a pivotal role in enhancing the occupational
wellbeing of teachers amidst the challenges posed by the COVID-
19 pandemic.

In the general population, the perception of positive or negative
changes related to COVID-19 also seems to be linked, according
to the results of Jurisovd et al,, to optimism, pessimism, and levels
of hope experienced by individuals. David and Truta also found
interesting associations between personological characteristics
(dedicated type), on the one hand, and personal internal resources
(e.g. creativity, playfulness, wellbeing, and personal meaning) and
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psychological wellbeing, on the other. According to the authors,
in order to promote the psychological and mental health of
individuals, it is necessary to provide interventions that elicit
meaning, stimulate creativity, and guide people in their search
for purpose.

2.3. Distance learning, online environment,
and social media

A third line of research includes papers highlighting issues
concerning distance learning and the use of social media as
information tools. Specifically, the studies on distance learning have
primarily focused on evaluating the relationships between, on the
one hand, students’ abilities to organize and plan learning or to
procrastinate, that is, to postpone work on a task (e.g., Muarifah et
al.) and, on the other hand, their academic performance (e.g., Xu et
al; Lv et al.) or the perceived quality of learning (e.g., Roberts et al;
Sergi et al.). A meta-analysis conducted by Xu and Xue, examining
the views of parents, teachers, and students, showed the prevalence
of satisfaction with online education. However, it was observed that
the percentage of satisfied students was relatively lower than that of
teachers and parents.

As far as social media and more in general online environments
are concerned, although some research has highlighted, during
the COVID-19 home confinement, the worsening of psychological
addiction related to the use of smartphones, especially among
adolescents (see, for example, Aydin and Kus), other research has,
on the contrary, emphasized the functional use of social media,
which can provide a broader access to health information, offer
greater opportunities for health surveillance (Kim et al.), and may
influence (along with the exposure to other media channels) health
behaviors, especially in some older segments of the population
(He et al.). Furthermore, other studies have shown how remote
engagement provided important mental health support throughout
the pandemic lockdown, although with limitations on feelings
of social connectedness within online environments (Chapple
etal.).

3. Conclusion

As evident from the provided summary, the articles featured in
this Research Topic are very different in terms of the aims pursued,
the samples under examination, the methodologies employed,
and the outcomes observed. It is precisely this diversity that
enriches their insights, contributing to drawing an exceptionally
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comprehensive overview of the pandemic outcomes. Aside from
enhancing comprehension of the impacts of the COVID-19
pandemic on individuals’ lives, these articles can also have practical
implications, contributing to the identification of interventions
geared toward enhancing mental wellbeing in the midst of,
and following, catastrophic events like the COVID-19 pandemic.
Governments should adopt public health policies that take into
account not only the physical, but also the psychological, mental,
emotional, and relational health of individuals.
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The COVID-19 has had a widespread impact on all aspects of life. The
government has undertaken numerous restrictive attempts to sever the
virus transmission chain. In the education sector, one of the attempts
is to apply certain learning models. For instance, the online model has
been used in place of the face-to-face one across all academic and
non-academic services. Educators have faced several obstacles, including
academic procrastination. Academic procrastination refers to intentionally
putting off working on an assignment, which negatively influences academic
achievement. This study aimed to examine the role of parental social support
in academic procrastination with the mediation of the adversity quotient.
The subjects consisted of 256 state Madrasah Aliyah students in Magelang
aged 15-18 years (M = 16.53, SD = 1.009). Data collection employed the
academic procrastination scale, parental social support scale, and adversity
quotient scale. Data analysis used descriptive statistics and structural equation
modeling (SEM) with the aid of the IBM SPSS 23 and AMOS Graphics 26.
The research results showed that all variables fell into the medium category.
Parental social support had a negative role on academic procrastination
and a positive one on adversity quotient. Meanwhile, the adversity quotient
had a negative role in academic procrastination and a significant role as a
mediator in the relationship between parental social support and academic
procrastination. Therefore, parental social support is required to increase
students’ adversity quotient in suppressing academic procrastination. Special
attention from parents to students is thus critical during the COVID-19
pandemic, with the mediation of adversity quotient.

adversity quotient (AQ), academic procrastination, COVID-19, school education,

parental social support
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Introduction

During the COVID-19 pandemic, learning and teaching
activities are experiencing systemic alterations from offline
to online-based. Nearly all over the world, students face the
challenges of independent learning, learning on the computer,
and a lack of contact with teachers and peers, thereby
demanding sound time management (Pelikan et al, 2021).
This learning model is unprecedented in educational systems
around the globe, and this is particularly true in Indonesia,
where understanding of information technology (IT) has yet
to be equal on all lines. The online learning model requires
thorough, systematic preparation, but the state of emergency in
which it is implemented has spawned a multitude of issues, both
academic and non-academic. A frequent issue among them is
academic procrastination, which refers to students’ purposeful
deferment in various academic activities, which is extensively
impactful on their future (Wiguna et al., 2020; Pelikan et al,,
2021; Tian et al.,, 2021; Laia et al., 2022). There has been a
significant rise in academic procrastination among students
(Tezer et al., 2020; Pelikan et al., 2021; Buana et al., 2022),
and this phenomenon during the online learning policy is
confirmed by previous studies that suggest that online learning
is linked to the postponement of completing tasks related to
the learning (Steel and Klingsieck, 2016). Students procrastinate
although it may lead to negative consequences (Goroshit, 2018).
It results in students’ low final grades (Kljajic and Gaudreau,
2018). Students put off completing academic work for several
reasons, do and submit tasks late, and face difficulties in time
management in learning (Laia et al., 2022). If the indiscipline
habit is left uncorrected, it will result in a bad mentality for
students’ psychological development (Zacks and Hen, 2018;
Amir et al., 2020; Maqableh and Alia, 2021; Peixoto et al., 2021;
Pelikan et al., 2021; Prasetyanto et al., 2022).

Despite realizing that it has negative effects, students still
engage in academic procrastination for internal or external
reasons. Still, due to the pandemic situation, some teachers
consider it normal and understandable. Some factors associated
with academic procrastination are weak learning dedication, low
learning performance, and poor learning objectives achievement
(Tian et al., 2021). Academic procrastination is spurred
by certain situations, including task difficulty and low task
attractiveness, being compelled to learn autonomously, and
unattractive teacher characteristics (Klingsieck, 2013). Students
experience difficulties in learning and managing the learning
process and lack independence and maturity, thereby finding
it difficult to motivate themselves, especially when faced with
difficult, lengthy learning tasks (low adversity quotient) (Zacks
and Hen, 2018). Other reasons include the unattractive way
of delivering materials, difficulty adapting to online learning,
connection instability, and extra financial burden to access the
Internet (Amir et al., 2020; Maqableh and Alia, 2021; Peixoto
et al, 2021; Pelikan et al., 2021; Prasetyanto et al., 2022). In
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addition, there are issues of ineffectively delivered curriculum
and a lack of interaction between teacher and student or between
student and student (Mohalik and Sahoo, 2020). Students
also have difficulty concentrating when learning, psychological
problems, and poor time management (Magqableh and Alia,
2021). They are often confused about completing their tasks
because the instructions are hard to understand (Peixoto et al.,
2021). Besides, procrastination can also result from laziness
in completing the tasks from the teacher and low learning
motivation (Pelikan et al., 2021). The following issues are also
present: the homework given by the teacher overweights the
assignment given during face-to-face meetings; the intensity of
looking at a laptop or handphone screen causes disturbance
to health; the conditions at home make it difficult to stay
focused; being burdened by other works; vagueness in the
teacher’s explanation; and difficulty discussing with or asking
questions to the teacher (Prasetyanto et al, 2022). Finally,
the unattractiveness of the online learning model serves as an
important factor in the high degree of procrastination during
COVID-19 (Latipah et al., 2021; Prasetyanto et al., 2022).
Following the description above, it is necessary to further
scrutiny the students’ academic procrastination during the
COVID-19 pandemic. However, research among senior high
school students in Indonesia is still limited to the non-Islamic-
based school (Latipah et al., 2021; Habibi et al., 2022; Irawan
and Widyastuti, 2022). Studies showed that 47.2% of senior
high school (SMA) students in Temanggung engaged in a
medium level of academic procrastination (Latipah et al., 2021),
34.3% of vocational high school (SMK) students in Bojonegoro
demonstrated a medium level of academic procrastination
(Irawan and Widyastuti, 2022), and 652 or 78.6% state senior
high school (SMAN) students in Mojokerto engaged in a
medium level of academic procrastination (Habibi et al.,
2022). Meanwhile, in Indonesia, Islamic-based senior high
schools named Madrasah Aliyah also exist, numbering 9,131
or accounting for 24.6% of all schools at that level (Statistik,
2021; Kementerian Agama, 2022). Madrasah Aliyah (MA) is
a public high school with an Islamic character administered
by the Department of Religious Affairs (Suhardi, 2019). The
curriculum load borne by MA students is higher than that
of SMA and SMK students. The public senior high school
(SMA) curriculum emphasizes the student’s theoretical mastery
by providing in-depth general subjects (Putri, 2020). Meanwhile,
the vocational high school (SMK) focuses more on students’
vocational skills to ensure students’ readiness to work in certain
work fields (e.g., engineering, cuisine, hospitality, and craft
industries, among others) (Putri, 2020). In Islamic high school
(MA), students should learn Islamic knowledge, characters,
and general knowledge like in SMA (Alawiyah, 2014). This
difference poses MA students with issues of greater complexity
in online learning during COVID-19 than those faced by non-
Islamic-based school students (Latipah et al., 2021). Previous
studies revealed that in online learning during COVID-19,
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40.4% of students of state Madrasah Aliyyahs in Bengkulu
demonstrated a high level of academic procrastination, and
28.6% even did a very high level of procrastination (Buana et al.,
2022). These findings contrast with the SMA and SMK cases,
where the students’ procrastination was within the medium
category. Research on procrastination in the Madrasah Aliyah
environment during COVID-19 is still minimal. Previous
studies have examined the roles of self-efficacy and emotional
intelligence on procrastination, but it was only focused on
personal factors (Buana et al., 2022).

To enrich the literature on academic procrastination
during online learning implementation, this research focused
on Madrasah Aliyah. It included external (parental social
support) and internal (personal) factors in reducing academic
procrastination. Over the course of COVID-19, online learning
took place at home. Therefore, parents’ involvement during the
learning implementation is critical. Moreover, parents are the
most prominent and pivotal figures in the provision of resources
for children, hence holding a central place in creating social and
emotional contexts (Wray-Lake et al., 2022).

Parental social support and academic
procrastination in online learning

During COVID-19 in 2021, Indonesia still implemented
online learning across all levels, including senior high
school. Throughout online learning, students require parental
social support for smooth learning, both financially and
psychologically, since parents have the primary responsibility
for their children’s education, including establishing social
and emotional communication. However, many parents in
Indonesia were found to be faced with psychological, social, and
financial problems during COVID-19 (Kaligis et al., 2020; Alam
etal,, 2021; Anindyajati et al., 2021). Anxiety and stress problems
in the family were also emerging (Anindyajati et al., 2021).
Various hoaxes have triggered panic and fear (Kaligis et al,
2020). Problems also encompassed family’s financial problems
caused by the social distancing policy, including decreased
income, increased unemployment rate, and difficulty finding
a new job, all of which undermined parental social support
for children (Alam et al, 2021). Study results revealed that
parents with children attending school during the early stage
of COVID-19 in Indonesia were suffering from a moderate
stress level due to having to allocate time for working from
home and assisting their children in studying from home
at the same time. Parents were also overwhelmed by their
children’s assignments, especially mothers whose time was
already mostly spent doing household chores and working
from home (Susilowati and Azzasyofia, 2020). Thorell et al.
(2021) discovered that online learning harmed parents’ lives by
increased stress levels due to high workloads, fear that their
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children’s academic performance would drop, social isolation,
and domestic conflict.

Although many parents encounter a multitude of difficulties
that lead to psychological, social, and financial issues, parental
social support occupies a core place within a crowded situation,
raising students’ spirit albeit being under restrictions (Tkeda
and Echazarra, 2021; Klootwijk et al., 2021; Magableh and
Alia, 2021). Research results reported a significant increase in
parental social support during online learning from face-to-
face learning, where parents felt a sense of responsibility for
the online learning process (Wray-Lake et al., 2022). Parental
social support appropriate to students’ needs during online
learning may take the following forms: an internet facility,
a material device such as a laptop or personal computer,
and a home with a conducive environment for the learning
(Magqableh and Alia, 2021).

Being related to various learning problems during online
learning implementation, parental social support helps
overcome academic procrastination optimally. A United States-
based education longitudinal study on 15,240 ten graders
showed that parents’ involvement in their children’s education,
both at home and in school, had a significant effect on the
children’s learning success (Benner et al, 2016). Results of
another study on 313 upper secondary school students in
Turkey showed that social support from the family contributed
to academic procrastination (Erzen and Cikrikei, 2018).
Parental social support is pivotal and considerably influential to
students’ social, psychological, and academic functions (Won
and Yu, 2018). It was also reported that 177 United States
parents of kindergarten to senior high school-aged children
found it difficult to motivate their children to learn online
(Garbe et al., 2020). Meanwhile, parental emotional support,
such as motivational support, is grievously needed by students
(TIkeda and Echazarra, 2021; Klootwijk et al., 2021). A lack
of attention and learning motivation from parents for
children are among the most responsible for the high level
of academic procrastination behavior in online learning
(Wulandari et al., 2021).

The effects of parental social support
and adversity quotient on academic
procrastination

Parental social support affects students’ adversity quotient
and, subsequently academic procrastination. Parents, who are
responsible for their children’s education and future, feel called
to think about how their children will reach success in learning,
so they try to provide their children with social and emotional
support well and openly. This support raises the children’s
motivation and spirit to put an effort to reach success, giving
them the strength to take on challenges and hold on in the face
of obstacles (Hidayati and Taufik, 2020). Adversity quotient is
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how well an individual persists in hardships and turns difficulties
into opportunities (Stoltz, 2006). A qualitative study on students
from low-income (poor) families and students falling victim to
domestic violence or broken homes showed that parents had a
strong association with adversity quotient development because
the family is a motivator for students’ improved endurance
(Hidayati and Taufik, 2020). Therefore, parents play an essential
role in improving students” adversity quotient. This is supported
by the results of a study on 232 first-year students in Makassar,
which revealed that parental social support had a role in forming
the ability to cope with academic obstacles during the COVID-
19 period (Sihotang and Nugraha, 2021). Parental social support
may give the children opportunities to make decisions, provide
a clear, consistent guide to their expectations and rules, and
give the students adaptive and constructive responses to face
academic obstacles (Sihotang and Nugraha, 2021).

Adversity quotient is essential for students during
COVID-19. Given that during online learning, senior high
school students in Indonesia face obstacles and barriers that
may influence their learning quality and outcomes (Amir et al.,
2020; Prasetyanto et al, 2022). With an adversity quotient,
students can take situations under control, take advantage
of opportunities, and have higher success chances (Juwita
and Usodo, 2020). Research also unveiled that academic
procrastination was influenced by the adversity quotient
(Tuasikal et al., 2019). It stated that the higher the student’s
adversity quotient, the lower the procrastination tendency,
and the lower the student’s adversity quotient, the higher the
procrastination tendency (Tuasikal et al., 2019).

Students need an adversity quotient to successfully deal with
problems and fulfill their tasks and responsibilities in the online
learning Field (Safi’i et al., 2021) and tackle academic issues
(Parvathy and Praseeda, 2014). Students with high adversity
quotients have a better self-motivation ability. In contrast, those
with low adversity quotients will tend to give up and yield easily
display pessimism, and exhibit a negative attitude (Stoltz, 2006).
Earlier research findings showed that the adversity quotient
affected students’ ability to adapt to online learning from offline
learning, not excluding the ability to access and use online
learning to establish a learning standard (Safi’i et al., 2021).

Present study

According to the explanation above, especially in the case
of Madrasah Aliyah students, online learning has caused high
levels of academic procrastination behavior. Earlier studies have
explained that parental social support had a role in adversity
quotient and academic procrastination, while adversity quotient
had a role in academic procrastination. It can be concluded
that parental social support contributes to students’ adversity
quotient and subsequently affects academic procrastination.
Thus far, there is minimal research on the mediating role

Frontiers in Education

15

10.3389/feduc.2022.961820

of adversity quotient in the relationship between parental
social support and academic procrastination. Therefore, the
goal pursued by this research was to explain how parental
social support influences academic procrastination with the
mediation of adversity quotient in the case of Madrasah
Aliyah students. The hypotheses model of this research is
presented in Figure 1, while the hypotheses themselves are as
follows:

H;: Parental social support has a negative role in academic
procrastination.

Hj: Parental social support has a positive role in the
adversity quotient.

Hj: Adversity quotient has a negative role in academic
procrastination.

Hys: Adversity quotient has a mediating role in the
relationship between parental social support and academic
procrastination.

Material and methods

Methods research participants and
procedure

As many as 256 students from two Public Madrasah
(M = 1653,
1.009), consisting of 131 men and 125 women

Aliyahs in Magelang aged
SD =
students, participated in this research. The participants

15-18 years

were recruited by proportionate random sampling. This
research acquired a research permit from Ahmad Dahlan
University (F4/387/PS44/D.66/1V/2021) and from schools
where this research was conducted. The researchers coordinated

Academic
_—— P
Procrastination

Parental
Social Support

Adversity
Quotient

FIGURE 1
Research hypotheses model
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with school counselors to access participants’ phone numbers
and form a WhatsApp group. Data collection was carried
out using the Google Forms application. The researchers
provided information on the research and instructions on
completing the questionnaire via the WhatsApp group.
Participants’ informed consent was asked ahead of the
Google Forms questionnaire completion. Each participant
spent around 15 min collecting the data. This research was
conducted in July 2021.

Instruments

The academic procrastination scale was formulated
using a 24-item Likert scale about the procrastination
signs according to Ferrari Jonson and McCown: students
put off starting and finishing a task, students complete
a task late, there is a gap between the plan and the
actual performance, and students prefer doing a more
1995).
alternatives were used: SA (strongly agree), A (agree), D

pleasurable activity (Ferrari et al, Four answer
(disagree), and SD (strongly disagree). A higher score
of

The academic procrastination

indicates a higher level students’ procrastination.

scale was deemed valid
(chi-square value of 14.58; p = 0.01), reliable (Cronbac’s
alpha = 0.803), and having a fit model (CFI = 0.983; GFI = 0.73;
TLI = 0.948; RMSEA = 0.098).

The parental social support scale was composed of 28 items.
It took on the form of a Likert scale that was formulated
about the social support aspects according to Sarafino and
Smith; emotional support (a. empathy, b. comforting support);
companionship support (a. spending time together, b. having
a mutually supportive companionship bond); information
support (a. receiving suggestions and advice, b. acquiring
information); and instrumental support (a. non-material direct
aid, b. action direct aid) (Sarafino and Smith, 2014). Four
answer alternatives were used, namely SA (strongly agree), A
(agree), D (disagree), and SD (strongly disagree). A higher
score indicates higher students’ perceived parental social
support. The parental social support scale was deemed valid
(chi-square value of 15.978; p = 0), reliable (Cronbac’s
alpha = 0.863), and having a fit model (CFI = 0.995; GFI = 0.71;
TLI = 0.985; RMSEA = 0.099).

Lastly, the adversity quotient scale was a Likert scale with
22 items. This scale referred to Stolz’s dimensions, namely
control, ownership, reach, and endurance (Stoltz, 2006). Five
alternative responses were provided, namely SA (strongly
agree), A (agree), N (neutral), D (disagree), and SD (strongly
disagree). A higher score indicates a higher student’s adversity
quotient. The adversity quotient scale was deemed valid (chi-
square value of 6.278; p = 0.043) and reliable (Cronbac’s
alpha = 0.863), and having a fit model (CFI = 0.998; GFI = 0.989;
TLI = 0.994; RMSEA = 0.092).
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Data analysis

Statistical-descriptive analysis was employed to gain an
overview of each research wvariable. Structural Equation
Modeling (SEM) was applied to assess the mediating role
of adversity quotient in the relationship between parental
social support and academic procrastination. This technique is
commonly used to see the structural relationship between the
measured variable and the latent construct by performing a
simultaneous analysis like linear regression and path estimates.
This study also measured the relationship between each aspect
of parental social support and adversity quotient and academic
procrastination, and the relationship between each aspect of
parental social support and academic procrastination. It was
done to identify the aspect with the highest contribution to
academic procrastination and adversity quotient. The normality
was done as a prerequisite of SEM-based on covariance. The
goodness of fit index was evaluated using the following indices:
probability, DF, CMIN/DE, GFI, NFI, CFI, IFI, TLI, and RMSEA
(Kline, 2015). This research used the IBM SPSS 23 for the
descriptive statistical analysis and normality test, and AMOS
Graphics 26 for the Structural Equation Modeling.

Results

Variable descriptive data

This research showed that academic procrastination,
parental social support, and adversity quotient scores were
within the 30-88, 51-103, and 47-85 ranges, respectively.
Based on the mean scores and frequency distributions of the
variables, most of the participants engaged in a medium level
of academic procrastination (69.92%), perceived a medium
level of parental social support (66.02%), and had an adversity
quotient at the medium level (67.97%). The descriptive
data of the variables are provided in Table 1, and the
frequency distributions of the variables are presented in
Table 2. Following the Kolmogorov-Smirnov test score and
p = 0.05, the data in this study were normally distributed.
The academic Procrastination showed a Kolmogorov — Smirnov
value of 1.17 with p = 0.129. Parental social support showed
0.2.
Adversity quotient showed a Kolmogorov - Smirnov of.957 with
p=0319.

a Kolmogorov - Smirnov score of 1.072 with p =

Goodness of fit

The overall model fit is presented in Table 3. Based on
Table 3, the Goodness of Fit index showed good fit according to
DE CMIN/DE, GFI, NFJ, IFI, and TLI and close fit according to
RMSEA. Meanwhile, the sig. Probability demonstrated marginal
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TABLE 1 Descriptive data of the variables.

10.3389/feduc.2022.961820

Variable N Minimum Maximum Mean SD

Academic procrastination 256 30 88 55.96 8.973

Parental social support 256 51 103 80.24 9.607

Adversity quotient 256 47 85 66.09 6.486

TABLE 2 Frequency distributions of the variables.

Category Academic procrastination Parental social support Adversity quotient
Frequency % Frequency % Frequency %

Low 43 16.80% 17.58% 41 16.02%

Moderate 179 69.92% 66.02% 174 67.97%

Hight 34 13.28% 16.41% 41 16.02%

TABLE 3 Model goodness of fit test.

No Goodness of fit index Cut-off value Result Conclusion

1 Sig. Probability =0.05 0.011 Marginal Fit

2 Df >0 51 Good Fit

3 CMIN/DF =2.00 1.508 Good Fit

4 GFI =0.90 0.954 Good Fit

5 NFI =0.90 0.987 Good Fit

6 CFI =0.90 0.996 Good Fit

7 IFI =0.90 0.996 Good Fit

8 TLI =0.90 0.994 Good Fit

9 RMSEA =0.08 0.045 Close Fit

fit, which was still acceptable. Therefore, the model goodness of
fit assumption used in this research was accepted.

Hypotheses test

The hypotheses were tested to determine whether parental
social support had a direct effect on academic procrastination
or whether it had an indirect effect after mediation by adversity
quotient. The analysis results are shown in Table 4 and
Figure 2. The findings revealed that parental social support
had a significant negative role in academic procrastination
(B =—0.299; p < 0.01), parental social support had a significant
positive role in adversity quotient (B = 0.411; p < 0.01),
adversity quotient had a significant negative role in academic
procrastination (p = —0.339; p < 0.01), and adversity quotient
had a mediating role in the relationship between parental
social support and academic procrastination (f = —0.139;
p < 0.01). Parental social support had a greater role in
academic procrastination after mediation by adversity quotient
(B =—0.438; p < 0.01).

This research also showed that every variable aspect had a
significant correlation (p < 0.01), as seen in Table 5. Parental
social support had a significant positive role in each adversity
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quotient aspect and a significant negative role in each academic
procrastination aspect. In contrast, the adversity quotient
negatively affected all academic procrastination aspects. Parental
social support had the greatest role in the control aspect of
the adversity quotient. Parental social support and adversity
quotient had the greatest roles in academic procrastination:
“putting off starting and completing a task” and “a gap between

TABLE 4 Hypotheses analysis results.

Path Coefficient () P-value

Direct effect

Parental social support -> Academic —0.299 0.000%**

procrastination

Parental social support -> Adversity 0.411 0.000%**

quotient

Adversity quotient -> Academic —0.339 0.000*
procrastination

Indirect effect

Parental social support -> Adversity —0.139 0.000%**
quotient -> Academic procrastination
Total effect

Parental social support -> Academic —0.438 0.000%**

procrastination

P < 0.001.
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FIGURE 2
Parental social support-adversity quotient-academic procrastination model.
TABLE 5 Correlation between variable aspects.
PR.1 PR.2 PR.3 PR.4 PS.1 PS.2 PS.3 PS4 AQ.1 AQ.2 AQ.3 AQ4

PR.1 1
PR2 0.785 1
PR3 0.806 0.717 1
PR.4 0.709 0.556 0.698 1
PS.1 —0.403 —0.414 —0.402 —0.421 1
PS.2 —0.374 —0.368 —0.376 —0.384 0.989 1
PS.3 —0.357 —0.351 —0.352 —0.367 0.978 0.979 1
PS4 —0.330 —0.332 —0.331 —0.339 0.982 0.987 0.980 1
AQ.1 —0.425 —0.361 —0.399 —0.388 0.406 0.406 0.407 0.415 1
AQ.2 —0.413 —0.346 —0.396 —0.382 0.391 0.389 0.390 0.399 0.97 1
AQ3 —0.429 —0.366 —0.408 —0.372 0.396 0.395 0.399 0.401 0.956 0.935 1
AQ4 —0.410 —0.348 —0.402 —0.373 0.396 0.393 0.394 0.405 0.972 0.962 0.948 1
p <0.01.

Academic procrastination aspects:

PR.1: Putting off starting or completing a task; PR.2: Completing a task late; PR.3: A gap between the plan and the actual performance; and PR.4: Performing a more pleasurable activity.

Parental social support aspects:

PS.1: Emotional support; PS.2: Companionship Support; PS.3: Information Support; and PS.4: Instrumental support.

Adversity quotient aspects:
AQ.1: Self-regulation; AQ.2: Endurance; AQ.3: Reach; and AQ.4: Ownership.

the plan and the actual performance.” The regression test results
on the variables’ aspects can be seen in Table 6.

Discussion

This research demonstrated that most Madrasah Aliyah
participants engaged in academic procrastination during online
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learning in the COVID-19 pandemic. Meanwhile, previous
research found that academic procrastination among state
Madrasah Aliyah students in Bengkulu fell into the high
category due to minimum knowledge and skills for using
learning media, difficulties participating in online learning
because of Internet access issues, and, in the case of delays in
assignment submission, poor understanding of the materials
and concepts delivered by the teacher during online learning
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TABLE 6 Results of regression test on the aspects of the variables.

Coeflicient (3)  P-value
Parental social support —> Adversity
quotient aspects
Self-regulation 0.407 0.000***
Endurance 0.402 0.000***
Reach 0.396 0.0007*
Ownership 0.403 0.000***
Adbversity quotient —> Academic
procrastination aspects
Putting off starting and completing a —0.318 0.000***
task
Completing a task late —0.278 0.000%**
A gap between the plan and the actual —0.294 0.000***
performance
Performing a more pleasurable activity —0.256 0.000***
Parental social support —> Academic
procrastination aspects
Putting off starting and completing a —0.411 0.000***
task
Completing a task late —0.360 0.000***
A gap between the plan and the actual —0.381 0.000***
performance
Performing a more pleasurable activity —0.331 0.000***

0 < 0.001.

(Buana et al,, 2022). This gap might be attributable to the
demographic aspect related to Internet access. As reported by
UNICEE only 54.49% of households in Bengkulu Province
had Internet access, while in Central Java Province, of which
Magelang is part, the figure was 66.73% (UNICEF, 2020). The
previously reported limitations in access to affordable Internet
services and suitable digital devices have caused it difficult
for the larger portion of students to participate in the online
learning process (UNICEF, 2020).

These findings were in line with previous studies conducted
on SMA and SMK students in the same province this research
was conducted, which reported medium levels of academic
procrastination (Latipah et al., 2021; Habibi et al., 2022). This
portrays that the greater curricular burden borne by MA
students than by their SMA and SMK peers in Central Java did
not necessarily make the former procrastinate to a greater degree
than the latter. A further investigation concerning this matter is
thus needed since other factors may also influence it.

The next finding was that most of the students perceived
their parents’ support to be within the moderate category,
suggesting that parental social support for MA students in
implementing online learning was fair food. These findings
align with previous research, which reported a moderate level
of parental social support after an increase from when learning
was conducted face-to-face (Wray-Lake et al., 2022). It was also
found that most students had a moderate level of adversity
quotient and that many were even found to demonstrate a high
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level of adversity quotient. This depicts that students had a fairly
good adversity quotient (Wray-Lake et al., 2022).

This research revealed that parental social support had
a negative role in academic procrastination. This explains
that the better the parental social support perceived by the
students, the lower the academic procrastination. Contrarily, the
lower the parental social support was in the students’ perception,
the higher the academic procrastination level. Pre-pandemic
research supported this finding, stating that parental social
support could suppress academic procrastination behavior
(Erzen and Cikrikei, 2018). This means that both during and
before the COVID-19 pandemic, parental social support played
a role in academic procrastination. This result also confirmed
that parents held a key role in students’ learning process,
particularly during COVID-19 (Wray-Lake et al., 2022).

Every aspect of academic procrastination, parental social
support, and adversity quotient also demonstrated correlation.
Parental social support contributed negatively to all academic
procrastination aspects. Parental social support, particularly
instrumental support, had the most significant role in the delay
in starting or completing a task. Instrumental support refers
to providing financial aid, material resources, or necessary
services (Murray et al., 2016). The results showed that support in
financial aids, devices, and services helped students suppress the
rate at which they put off starting and completing a task. This
is because, during the online learning process, students need
parental social support for smooth learning in terms of material
(money to buy Internet quotas), device (laptop or personal
computer), and home condition (a conducive environment for
learning) (Magqableh and Alia, 2021).

In addition, parental social support was also found to
positively contribute to the adversity quotient. This explains
that the better the parental social support perceived by students,
the higher the adversity quotient, and vice versa. This finding
is in parallel with the finding of the qualitative study by
Hidayati and Taufik (2020), according to which the social
support from the family served as an additional factor in the
adversity quotient. It was also supported by another study
on first-year students, according to which parental social
support had a role in forming the ability to cope with
academic obstacles during COVID-19 (Sihotang and Nugraha,
2021). Parental social support promotes students’ adaptive and
constructive responses to academic challenges field (Sihotang
and Nugraha, 2021). Results of a literature review revealed that
the support and encouragement from parents in the forms
of praises for the childs performance, progress, and efforts,
attention to the child’s self and their school performance, and
provision of a conducive environment and materials for the
child’s learning predicted the child’s academic achievements
(Boonk et al., 2018).

According to this study, parental social support had
the most considerable contribution to the control aspect
of the adversity quotient. This shows that senior high
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school students still needed parents aid in positively
controlling their responses to coping with online learning
difficulties. Senior high school students are adolescents
with a higher degree of independence than in the previous
phases and with a need for self-autonomy (Branje et al,
2021). However, this aspect is still in a developmental stage
and thus requires support from parents who serve as the
primary support system for these senior high school students
(Kagitcibasi, 2013). As stated previously, this research also
discovered that all parental social support aspects, namely
emotional support, companionship support, information
support, and instrumental support, were positively correlated
with this control aspect of the adversity quotient, with
the last of the four demonstrating the highest degree of
correlation. This shows that the fulfilling facilities aided
students in controlling their constructive responses to
online learning difficulties. Previous research stated that
students experienced hardships during online learning
due to non-conducive home environments, bad Internet
connections, and financial burden for purchasing Internet
quotas (Amir et al., 2020; Prasetyanto et al., 2022)

The further finding indicated that the adversity quotient
negatively contributed to academic procrastination. The higher
the adversity quotient of the student, the lower the academic
procrastination, and the lower the adversity quotient, the higher
the academic procrastination. In other words, the adversity
quotient helped students respond to difficulties in online
learning positively, hence minimizing academic procrastination
behavior. This finding supported earlier research on 218
state Madrasah Aliyah students in Pontianak, Indonesia,
according to which adversity quotient influenced students’
adaptability from offline to online learning, including in terms
of the ability to access and use online learning to establish
a learning standard (Safi'i et al., 2021). Students with a
higher adversity quotient found it easier to deal with any
problems (Parvathy and Praseeda, 2014). It was also in line
with the results by Tuasikal et al. (2019), which reported
that the adversity quotient had a negative relationship with
academic procrastination in students before the COVID-
19 pandemic. This explains that the adversity quotient
suppresses academic procrastination behavior in students of
senior high school or higher educational levels during or
before COVID-19.

Adversity quotient was found to have the highest
contribution to students’ putting off the start and completion of
a task. Students with good adversity have a positive perception
as they regard difficulties as opportunities (Stoltz, 2006). On
the other hand, negative perception in handling tasks will
cause students to be inclined toward delaying task completion
(Pollack and Herres, 2020). Therefore, the adversity quotient
reduces the tendency to put off starting or completing a
task. In addition, the reach aspect of the adversity quotient
exhibited the strongest correlation with postponing the start
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or completion of a task. Students with high adversity quotient
had reached their problem limits in the event they faced
(Stoltz, 2006). They make improvements across various aspects
to prevent the problem from affecting other aspects (Juwita
and Usodo, 2020). This explains that students who focus
on overcoming learning difficulties to minimize academic
procrastination tend not to cause any other problems. As
discovered in previous works, academic procrastination that is
left unresolved may lead to other problems, such as low final
grades (Kljajic and Gaudreau, 2018) low learning dedication,
low learning performance, and outcomes (Tian et al., 2021), and
decreased life satisfaction and increased psychological stress
(Peixoto et al., 2021).

This research also demonstrated that the adversity quotient
mediates the relationship between parental social support and
academic procrastination. This means that students’ ability to
cope with difficulties could be enhanced by parental social
support when they have a high adversity quotient, hence
showing a low tendency for academic procrastination. Based
on these findings, in conjunction with the existing literature,
it is fair to say that parental social support drives the decline
in academic procrastination (Erzen and Cikrikei, 2018) and, at
the same time, contribute to the rise in the adversity quotient
(Hidayati and Taufik, 2020; Sihotang and Nugraha, 2021).
Furthermore, the adversity quotient has a role in students’
tendency to engage in academic procrastination (Parvathy and
Praseeda, 2014; Safi’i et al., 2021).

The results presented above have several important
implications. They contribute to the literature on COVID-19
impacts on students’ academic aspects and supporting factors.
It was revealed that parental social support affected academic
procrastination and adversity quotient. Therefore, it is deemed
necessary to pay special attention to the COVID-19 impact on
parents, allowing them to provide support for their children
optimally. In addition, there were also results showing that
the adversity quotient contributed to the relationship between
parental social support and academic procrastination. These
findings have a key contribution to the academic procrastination
literature, given that studies that use adversity quotient as a
mediator have thus far been minimal.

This research came with several limitations. Uneven
distribution of education facilities throughout Indonesia might
have influenced the research results. This study was convened
only to subjects in Magelang, and Madrasah Aliyah students
in that. Future studies may be conducted at international
schools and with the involvement of subjects in a wider
area in Indonesia. Other internal and external factors may be
examined in greater depth in future works since this study
was restricted only to parental social support and adversity
quotient. Moreover, descriptive data of parents situations
(e.g., occupation, educational status, and income) had yet to
be revealed in this research. Hopefully, future research may
explain these data.
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Conclusion

This study found that parental social support negatively
contributed to academic procrastination and adversity.
Meanwhile, the adversity quotient negatively contributed
to academic procrastination and mediated the relationship
between parental social support and academic procrastination.
This research also discovered that each aspect of the variables
demonstrated a significant correlation. Finally, both parental
social support and adversity quotient could negatively predict

every aspect of academic procrastination.
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It is necessary to study the various dimensions of health and their affecting
factors during the coronavirus disease-19 (COVID-19) pandemic to identify
the necessary interventions. The study aims to determine the relationship
between spiritual health and happiness in medical students during the COVID-
19 outbreak. In this analytical cross-sectional design study, 409 medical
students were examined for the state of happiness and spiritual health and
the relationship between them. Student information was collected through
Web-based sampling by using standard tools from 20 April to 20 June 2020.
Medical students completed the demographic questionnaire as well as Oxford
Happiness Questionnaire (OHQ) and Paloutzian and Ellison spiritual health
questionnaire. The results showed that while the score of spiritual health
and happiness was related to factors such as marriage, interest in a field of
study, and socioeconomic status, the relationship between spiritual health
and happiness was significant (r = 0.72). This study showed that students’
happiness scores were not optimal during the COVID-19 pandemic. Due to
the strong relationship between spiritual health and happiness scores, spiritual
health promotion, in conjunction with other interventions, can be used to
improve happiness in this group.

COVID-19, happiness, health, spiritual, students

Introduction

According to the World Health Organization’s (WHO) definition of health, health
is a multidimensional issue in which in addition to the physical, mental and social
dimensions, the spiritual aspect is an integral and important part of health and also
it should be noted that different dimensions of health are affected by each other
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(Chirico, 2016). Spiritual health is so important that studies
have shown that without it, other biological, psychological,
and social dimensions of health cannot function properly, and
thus the highest level of quality of life cannot be achieved
(Akbari and Hossaini, 2018). Spiritual health, which consists
of two components: religious health (feeling of health and
relationship with supernatural power) and existential health
(relationship with others and the environment), is manifested
by characteristics such as life stability, peace and harmony,
a sense of closeness to oneself, a relationship with God,
society, and the environment (Ebadi et al., 2017). Despite all
the theoretical advances in the field of health, most health
promotion programs ignore the spiritual dimension of health
and the development of the concept of spiritual health is very
slow and has been delayed in the field of health and disease
prevention (Abbasian et al.,, 2016).

Spirituality is another human capability that provides
problem-solving and coping strategies, as well as an increased
sense of indirect control over events (Shah et al., 2011), and it
is an important part of human life (Juskiené, 2016). Spiritual
health is defined as a sense of meaning and purpose in life,
as well as a connection to a higher power that enables people
live better lives (Kamian, 2014). When people voluntarily
reinforce their spiritual strengths through prayer, relaxation,
communication with like-minded people, and learning from
a spiritual guide and study, they achieve spiritual health
(Carmody et al., 2008; Razaghi et al., 2019).

When a person’s spiritual health is seriously compromised,
he or she may experience mental disorders such as loneliness,
depression, and loss of meaning in life (Bonelli et al,, 2012).
Recent studies have shown that religious duties and interests
have a significant and positive relationship with human health
and longevity (Flannelly and Galek, 2010). Several other
studies have also found an association between spirituality,
better physical and mental health (VanderWeele et al., 2017).
Strengthening one’s spiritual health improves one’s ability to
adapt to changing circumstances. Spirituality also improves
a person’s outlook on the world (Aramideh et al, 2018).
Spirituality improves human mental health by providing social
support and increasing self-efficacy and cohesion (Chen and
VanderWeele, 2018). Happiness is one of the factors that
influence spiritual health (Jalali et al., 2019). Spirituality is one
of the most important factors in increasing happiness and
public health. Moreover, people with higher religious beliefs
have higher levels of happiness and health (Banisi, 2019).
Happiness is a positive and pleasant emotional state associated
with experiences such as life satisfaction (Varee et al., 2017).
Some studies have shown that the spiritual dimension of health
has an impact on happiness (Pandya, 2017). People who are
unhappy are more likely to suffer from depression, anxiety,
and its consequences, and they are more prone to addiction
and abnormal social behaviors, as well as having a shorter life
expectancy (Hosseini Kasnavieh et al.,, 2015). Therefore, it is
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necessary to focus on promoting spiritual health and happiness
in youth, and this is especially important in students who
are always exposed to a scientific and research environment
(Mozafarinia et al., 2014). Iranian students face a lot of stress
daily that compromises their mental and physical health. In
such cases, spirituality is the only source that can help them
(Ebadietal,, 2017) and promoting their spiritual health will play
an effective role in improving mental health and coping with
mental disorders (Murali et al., 2016).

The COVID-19 is currently causing one of the worst
global crises in human history (Wang et al, 2020; Zakeri
et al, 2021a). COVID-19 was discovered in China at the
end of 2019 and quickly became a pandemic in the world
(Rothan and Byrareddy, 2020). COVID-19 has an impact on
physical health, individual, society and global psychosocial
implications due to the increasing number of cases and deaths
(Bo et al, 2020; Wang et al, 2020). With more and more
reports, the COVID-19 virus in China has caused public panic
and psychological health distress. Other countries are also
experiencing COVID-19 problems (Ho et al,, 2020). COVID-
19 puts a lot of pressure on people, both physically and
psychologically, culturally and socially, and has resulted in some
behavioral and cultural changes such as home quarantine and
social restrictions, in addition to physical problems (Sheivandi
and Hasanvand, 2020; Zakeri et al., 2021b). It should be noted
that both the epidemic diseases themselves and the strategies
used to combat them have had negative psychological effects,
and that a lack of attention of researchers to this area can
lead to wider psychological damage (Shahyad and Mohammadi,
2020). Critical disease conditions can create new symptoms and
disorders such as increased feelings of loneliness, decreased life
expectancy, anxiety, and panic and reduced social support, all
of which have negative psychological and social consequences
that affect the mental health of society in some way (Hossini
Rafsanjanipoor et al., 20215 Zakeri et al,, 2021c). Several studies
have found that the COVID-19 pandemic has had a devastating
impact on various aspects of mental health (Olashore et al,
2021; Rajabimajd et al., 2021; Zakeri et al., 2021d). As the
outbreak of COVID-19 has had a significant impact on students’
lives and academic activities, they are more likely to develop
psychological symptoms during the outbreak of COVID-19
(Pramukti et al., 2020; Ahorsu et al., 2021; Nayan et al., 2022).
When compared to students in other fields, the prevalence of
mental health problems among medical students is constantly
increasing (Stewart-Brown et al.,, 2000). During the outbreak
of the COVID-19, many problems have been reported among
medical students, such as perceived stress and anxiety (Sharma
etal, 2021) and decreased sleep quality (Tahir et al., 2021). The
students studying in the medicine-related programs are one of
the groups at risk of impaired mental wellbeing, and this group
has rarely been studied in terms of side effects such as decreased
happiness (Arslan, 2021). Despite these complications, and due
to the new nature of this pandemic, there is little information
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on how to prevent and control potential complications on
people’s mental health status (Zakeri et al., 2021b). On the other
hand, some studies show that spiritual health, as a meaning-
based coping strategy, can be effective in reducing the stress
of COVID-19 crisis and its effects on mental health (Arslan
and Yildirim, 2021). Therefore, if the level of happiness is low
and is related to spiritual health, solutions can be proposed to
increase the feeling of happiness in students, such as programs
to promote spiritual health to improve the mental health of
students during the COVID-19 pandemic.

In this regard, for better planning in various scientific fields,
especially in the field of spiritual health and happiness of any
society, happiness research is required (Duncan, 2010) to be
aware of the current situation of that society in that field.
Considering the importance of this issue and its role in student’s
lives and their academic success, this study aimed to investigate
the levels of spiritual health and happiness, as well as the
relationship between them among students in COVID-19 crisis.

Method

Study design and setting

This was a descriptive-analytical study. The research settings
were Rafsanjan University of Medical Sciences (RUMS), located
at south east of Iran. Presently, the university benefits from four
schools admitting students in a wide and varied range of fields
of medicine, dentistry, nursing and midwifery, health and allied
medical sciences.

Sampling and sample size

The present descriptive study used the multistage random
sampling method to evaluate the level of spiritual health and
happiness and to determine the relationship between them.

Four faculties participated in the study. In the first stage,
two class was randomly selected from the entrance of each field.
Then, according to the list of students of each class, about half
of the students were selected randomly and their consent to
participate in the study was obtained. The inclusion criteria
were students from all the semesters who had completed at least
6 months in medical college, students’ consent to participate
in the study and the absence of a history of unfortunate
events such as the death of a loved one or a serious illness
in themselves and family members in the previous month.
Participants with a history of mental disorders (Self-reported)
and incomplete questionnaires were excluded from the study.
The sample size was estimated to be 347 individuals using p = 0.5
and a = 0.05, r = 0.15 and the sample size formula, In order to
increase the accuracy of the results and due to the possibility of

Frontiers in Psychology

25

10.3389/fpsyg.2022.974697

dropping 20% of the samples, 415 people were included in the
study, and the information of 409 people who were completely
completed was evaluated.

N [zt 78

2+ 3 =347
c 2+

(1)

Measures

Data were collected with three questionnaires: A:
demographic information, B: the Ellison Spiritual Health
Questionnaire, and C: the standard OHQ.

Demographic information questionnaire
it includes gender, marital status, economic status of the
family, the field of study, interest in the field, housing, and

coronavirus symptoms.

Paloutzian and Ellison spiritual health
questionnaire

The spiritual health scale of Paloutzian and Ellison (1991)
consists of 20 items with three subscales: cognition, emotions,
and action. The Paloutzian and Ellison Spiritual Health
Questionnaire consists of 20 questions with response scales
such as strongly agree, agree, neutral, disagree and strongly
disagree on the Likert scale. Each option is assigned a score
ranging from 1 to 5. The total score of spiritual health is
the sum of the scores of the three dimensions of cognition,
action, and emotions, which is between 20 and 100. Its validity
and reliability have been confirmed (Alpha coefficient = 0.82)
(Rahimi et al., 2014). This questionnaire has also been used by
other Iranian researchers, and its reliability has been confirmed
(Mozafarinia et al,, 2014). In the present study, the Cronbach’s
alpha for this questionnaire was 0.92.

The Oxford happiness questionnaire

The OHQ with 29 questions was used to measure happiness.
The OHQ was developed by Hills and Argyle (Hills and Argyle,
2002). The score range of this questionnaire is between 0 and
87 (each question with a 4-point Likert scale and a score
between 0 and 3). The questionnaire is divided into five sections:
life satisfaction, self-esteem, actual wellbeing, satisfaction, and
positive moods. The reliability and validity of this questionnaire
were measured by Alipour and Agah Heris (2007) and the results
showed that it had good validity and reliability for measuring
happiness in Iranian society. In the study of Jafarzadeh et al.
(2015) the reliability coefficient of the scale was 0.84 using
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Cronbach’s alpha. In the present study, the Cronbach’s alpha for
this questionnaire was 0.94. According to the cultural diversity,
there is no cut-off point for classification. However, according to
the maximum score that can be obtained and the average score
obtained in order to better understand the subject and according
to some similar studies, the happiness score is divided into high,
low and moderate.

Data collection

A computer expert assisted in the design of the electronic
form of the demographic information questionnaire and other
questionnaires. The research team tested and controlled this
questionnaire in terms of efficiency and responsiveness. An
online questionnaire was tested on 50 medical students to assess
the involvement of individuals in completing the questionnaire.
Due to the fact that the current research was conducted during
the height of the COVID-19 crisis and the red state of COVID-
19, it was not possible to complete the questionnaire in person.
First, it was explained over the phone about the objectives of the
project, the confidentiality of the information, and the questions
and possible answers. Then, the students were asked to complete
the questionnaires on the Internet within a period of about

10.3389/fpsyg.2022.974697

10 min. During this period, classes were held virtually. Data were
collected from 20 April to 20 June 2020.

Data analysis

Frequency, percentage, mean and standard deviation were
used to describe the sample characteristics. Descriptive statistics
and one-sample t-test, analysis of variance and Pearson
correlation were used to measure students’ spiritual health and
its relationship with happiness. The normality of the data was
checked and confirmed. The Kolmogorov-Smirnov test was
used to ensure that the data were normal. Due to the quantitative
nature of the variables, the Pearson correlation coefficient was
used to check their relationship. The data were interpreted using
SPSS 20 with a significance level of less than 0.05 was used to
interpret the data.

Ethical considerations

The ethics committee of Rafsanjan University of
Medical Sciences approved the study protocol (IR.RUMS.
REC.1399.104). An informed consent form was placed at the

TABLE1 Demographic variables of students and comparison of mean and standard deviation of happiness score and spiritual health in the study

population (n = 409).

Variables Frequency (valid percent) Mean of spiritual health P-value Mean of happiness
Gender

Man 116 (28.36) 72.98 + 14.01 0.17 35.02£17.39
Female 293 (71.63) 74.82 £ 11.85 33.82+17.48
Marital status

Married 58 (14.1) 81.87 £9.40 P < 0001* 43.86 £ 18.29
Single 351 (85.4) 73.05 £ 12.53 32.56 £ 16.79
Residence

Native students 141 (34.8) 75.13 £12.78 0.32 36.81 +£18.48
Non-native students 266 (64.7) 73.85 + 12.37 32.73 +16.72
College

Medicine 100 (24.3) 732+ 132 0.14 38.32+17
Paramedical 83 (20.2) 76.46 + 12.9 3520 + 16.14
Nursing 73 (17.8) 72.8 +£14.8 35.65+18.24
Health 104 (25.3) 752+ 11.57 34.08 £17.80
Dentistry 36(8.8) 75.86 £ 12.04 33.00 £17.37
The economic situation

Weak 27 (6.6) 67.96 £ 15.03 0.002* 26.55 £ 16.47
Medium 361 (87.8) 7441 £12.14 34.16 £17.03
Good 21(5.1) 80.52 £12.33 44.00 £ 21.25
Interest in the field of study (Medicine)

Low 28 (6.8) 66.75 £ 13.40 P < 0001* 26.39 £15.52
Medium 176 (42.8) 71.73 £12.39 29.64 £ 14.65
High 205 (49.9) 77.54 £ 11.56 39.10 £ 18.49

* Significance level less than 0.05.
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beginning of the electronic form. The objectives of the study,
the confidentiality and anonymity of the information were
explained in it.

Result

The study included 409 students aged between 18 and
31 years old, with the mean age of 21.6 = 2.3. The majority of the
students were female (1 = 293, 71.3%). Most of the students were
health students (n = 104, 25.3%) with a medium socioeconomic
status (n = 361, 87.8%). Only 11 participants (2.7%) reported
COVID-19 symptoms during the study, and 59 patients (13.9%)
reported COVID-19 symptoms in their close relatives. Table 1
shows the demographic characteristics of the students.

The mean score of spiritual health among students was
7430 £ 12.51. Table 2 shows spiritual health scores and
its dimensions in terms of demographic factors. The mean
score of happiness among students was 34.16 £ 17.44.
Table 1 indicates the happiness score and its dimensions in
terms of demographic characteristics. Although spiritual health
(p =0.17) and happiness were not significantly different between
the two genders (p = 0.53), happiness scores were significantly
different according to marital status (p < 0001), housing
(p = 0.024), economic status (p = 0.003) and interest in the field
of study (p < 0001). Spiritual health scores were significantly
different according to marital status (p < 0001), economic status
(p =0.002) and interest in the field of study (p < 0001) (Table 1).

The results of the correlation coefficient test showed that
there was a statistically significant and positive relationship
between students’ spiritual health score and happiness, as the
score of spiritual health increases, so does the score of happiness.
The results also showed a statistically significant relationship
between all dimensions of spiritual health and happiness,
although the strength of this relationship was variable (Table 3).

Multiple regression models were tested to explore how
demographic variables, spiritual health, and happiness can all
be used to predict spiritual health and happiness. As shown

TABLE 2 Mean and standard deviation of students’ spiritual health
and happiness dimensions (n = 409).

Dimensions Mean and standard deviation Range
Cognitive dimension (SH) 2398 £4.14 6-30
Emotions domain (SH) 30.83 £ 6.36 9-45
Action dimension (SH) 19.48 £+ 3.46 5-25
Spiritual Health 74.30 £+ 12.51 27-100
Life satisfaction (H) 10.50 & 5.27 0-32
Self-esteem (H) 7.74 + 4.87 0-28
Subjective wellbeing (H) 4.06 4 3.45 0-20
Self -Satisfaction (H) 550 £2.71 0-16
Positive mood (H) 6.37 +3.36 0-20
Happiness 34.16 1+ 17.44 0-85

SH, spiritual health; H, happiness.
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in Table 4, happiness, marital status, interest in the field and
economic status of the family all predict 53% of the variance
of spiritual health (R* = 53%), with happiness being the best
predictor (p < 0.001). Spiritual health, gender, interest in the
field and housing all predict 53% of the variance in happiness
(R* = 53%), with spiritual health being the best predictor
(p < 0.001).

Discussion

This study aimed to evaluate the state of happiness and
its determinants in students during the coronavirus epidemic.
The results of the happiness study showed that the happiness
score was low in this group. In different studies conducted
on medical students in recent years to assess happiness, the
mean happiness score ranged from 42.6 to 46.7 and was at
a moderate level (Jouybari et al.,, 2017; Sadeghi et al.,, 2019).
In this regard, the results of current study have been different
from those of many other studies that have examined happiness
in students, even though the mean score of happiness in
medical students in the Sahraian study was higher than in
the present study (Sahraian and Vakili, 2012). According to
Kamthan et al. (2019), 60.8% of medical students were in the
happiness group, and the happy population was made up of
people who scored high on the happiness scale. To explain
this difference, it should be noted that in the present study,
happiness was measured during the coronavirus epidemic.
Decreased emotional satisfaction and happiness can be expected
because of the severity and scope of the coronavirus crisis.
In this regard, studies conducted during the COVID-19 crisis
revealed that the epidemic had a significant impact on emotional
satisfaction and happiness. According to Yang and Ma (2020)
the onset of coronavirus disease in China led to a 74% reduction
in the feeling of living happily. Furthermore, Brodeur et al.
(2020) showed that the COVID-19 epidemic had a negative
effect on wellbeing and mental health and increased the
feeling of sadness.

Therefore, it seems that students’ happiness and mental
health will suffer as a result of their fear of COVID-I9.
Numerous studies have suggested that the COVID-19 crisis is
responsible for psychological disorders (Holmes et al., 2020;
Hossini Rafsanjanipoor et al., 2021; Zakeri et al., 2021e). Some
studies also showed that happiness, in addition to having a
positive effect on physical and mental health, has a negative
effect on students’ academic achievement (Tabbodi et al., 2015).
Therefore, strategies to raise the level of hope for the future and
increase the feeling of happiness will be helpful in this situation.
There are, of course, studies that show that some societies, even
during COVID-19 crisis, cited high happiness, which could be
due to the difference in the happiness level in different societies

(Paz et al., 2022).
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TABLE 3 Correlation coefficient of spiritual health and happiness dimensions in students (n = 409).

10.3389/fpsyg.2022.974697

Variable 1 2 3 4 5 6 7 8 9
1-Cognition (SH) 1
2-Emotions (SH) 0.69** 1
3-Action (SH) 0.67** 0.70** 1
4-Total spiritual health 0.87** 0.93** 0.85** 1
5-Life Satisfaction (H) 0.60** 0.81** 0.60** 0.77** 1
6-self- esteem (H) 0.45%* 0.67** 0.49** 0.63** 0.79** 1
7-Subjective wellbeing (H) 0.34** 0.55%* 0.41** 0.51** 0.67** 0.78** 1
8-Self-Satisfaction (H) 0.51** 0.62** 0.48** 0.62** 0.71** 0.72** 0.67** 1
9-Positive mood (H) 0.45** 0.60** 0.48** 0.59** 0.72%* 0.73** 0.68** 0.71** 1
10-Total happiness 0.54** 0.75** 0.57** 0.72%* 0.77** 0.63** 0.51** 0.62** 0.59**
SH, spiritual health; H, happiness. ** Significance level less than 0.001.
TABLE 4 Multiple regression analysis summary for underlying variables of spiritual health and happiness among students (n = 409).
Variable B P 95% CI Lower 95% CI Upper R?
Spiritual health Constant - <0.001 42.43 54.36 53%
Happiness 0.66 <0.001 0.42 0.53
Marital status 0.09 0.008 0.84 5.75
Interest in the field 0.08 0.017 0.30 3.10
Economic status of the family 0.06 0.049 0.00 4.96
Happiness Constant - <0.001 -56.56 -40.43 53%
Spiritual health 0.70 <0.001 0.88 1.07
Gender 0.07 0.020 0.48 5.63
Interest in the field 0.07 0.030 0.21 4.11
Housing 0.07 0.028 0.29 5.16

Data were presented as multiple regression analysis. Only significant results were shown. CI, Confidence intervals for B.

In the present study, the lowest score in the domain of
happiness was related to the dimension of actual wellbeing
and the highest score was related to satisfaction, which is
consistent with the study of Mozafarinia et al. (2014). Daily
activity restrictions seem to cause students to report low levels of
vitality and happiness. Happiness was not significantly different
between the two sexes in this study, but marriage, interest in the
field of study, appropriate economic level and indigenousness
were all positively associated with happiness. In line with the
present study, some previous studies have shown no relationship
between happiness and gender (Siamian et al., 2012).

Some studies have reported contradictory results. Calderon
et al. (2019) showed that female students had higher
happiness scores. This difference could be attributed to a
variety of factors. Studies on students show the effect of
social and economic factors on happiness. Furthermore, some
studies show the effects of cultural diversity on happiness
(Tuntiwarodom and Potipiti, 2008). Therefore, these differences
may affect the difference in happiness between the two sexes in
different studies.

In the present study, the level of spiritual health was
moderate, which is consistent with many studies conducted
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on students (Dastgheib et al., 2015). In the present study,
there was no difference in spiritual health scores between
the sexes, while married students had better spiritual health.
Although some studies, such as the Abbasi study, found no
significant relationship between demographic variables and
spiritual health (Abbasi et al., 2014), other studies have found
that spiritual health is higher in female students (Tavan et al,
2015; Hasanshahi et al., 2016), which contradicts with the results
of the present study. Although the score of spiritual health
was higher in females, there was no statistically significant
difference. Perhaps, the different conditions of the study and
the existence of the COVID-19 disease crisis can be mentioned
in justifying this difference, and more studies on spiritual
health in crisis in both sexes are suggested. In the present
study, the emotional domain of spiritual health received a
higher score, which is consistent with the study of Ebadi et al.
(2017).

The main purpose of this study was to investigate the
relationship between spiritual health and happiness. The results
of this study showed a relationship between all dimensions of
spiritual health and happiness. Some research shows a positive
relationship between religiosity and spirituality and various
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aspects of wellbeing, including physical health, mental health,
life satisfaction and happiness (VanderWeele, 2017).

The results of this study are consistent with the results
of other studies in this field (Mozafarinia et al., 2014; Arani
and Hamzeei, 2018). However, the correlation between spiritual
health and happiness scores was higher in current study.
Perhaps the higher coefficient can be justified by pointing
out that the level of happiness is lower in the conditions of
COVID-19 disease and according to Islamic culture, more
emphasis is placed on spirituality to create calmness and
cure in the conditions of COVID-19 disease. Numerous
studies have emphasized the importance of promoting spiritual
health during the crisis of COVID-19 disease in various ways
(Koenig, 2020; Rathakrishnan et al., 2021). A study conducted
in the faith community of United States during COVID-
19 pandemic showed that the decline in religious activities
was associated with a decrease in happiness in this group
(Jacobi et al., 2022).

Spiritual health improves human mental health by
providing social support and increasing self-efficacy and
cohesion (George et al.,, 2002). Some studies have shown that
promoting spiritual health can improve students’ sense of
pleasure, happiness and mental health (Ahmadi foroushani
et al, 2013). On the other hand, Some studies show that in
the pandemic crisis, some parts of spiritual health, including
the participation in social religious activities, are faced with
challenges (VanderWeele et al., 2016).

However, there are conflicting studies in this field, such as
the study of Ahmadi Foroushani and Yazd khasti (2013) which
found no significant relationship between religious beliefs,
depression and mental health. To justify this difference, it is
worth noting that both religious and spiritual dimensions of
spiritual health were measured in our study, while Ahmadi’s
study only looked at religious beliefs and practices (Ahmadi
Foroushani and Yazd khasti, 2013). However, according to
the results of the present study and most studies conducted
in this field, it seems that by emphasizing the promotion of
spiritual health as one of the methods to improve peace, reduce
frustration and increase happiness and joy in students, steps
were taken in this stressful conditions for the community
and medical students, who are responsible for promoting the
community health. According to some studies, the strategy of
spirituality was a practical and appropriate solution to resolve
students’ anxiety (Chaves et al., 2015).

As mentioned, during the COVID-19 epidemic, students’
happiness has decreased and spiritual health was related to
happiness. Meanwhile, happiness and spiritual health can affect
mental health. Numerous studies show that spirituality and
religiosity are correlated through behavioral, psychological,
physiological and social factors that can affect peoples
mental health. From a behavioral perspective, people with
higher spirituality and religiosity are often committed to
a healthier physical and mental lifestyle. All of them are
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directly related to happiness through controlling your mind
(Amirian and Fazilat-Pour, 2016; Zimmer et al., 2016; Dehghan
et al., 2021a). People in cultural and religious fields are happy
and hope for a heavenly life. Because spirituality and religiosity
help them to overcome adversities and tensions throughout life
(Dehghan et al,, 2021b). Participating in religious practices and
paying attention to spirituality can be a means to relax people,
which can promote mental health outcomes such as happiness
(Leung and Pong, 2021). From a social perspective, frequent
attendance at religious services positively affects happiness.
Because it can lead to more social support by increasing intimacy
and communication with others (Childs, 2010; Amirian and
Fazilat-Pour, 2016), and make people happy and improve
people’s mental health. Finally, more studies are needed to better
understand the mechanisms that link happiness and spirituality
to people’s mental health.

As this is one of the first studies to examine happiness in
the COVID-19 disease, these results can be used to help plan
for better health in various dimensions. However, this study had
some limitations, including the fact that due to lack of access to
students, questionnaires were completed virtually, which may
have affected the accuracy of completion. It also seems that
designing a native tool based on Islamic beliefs to measure
spiritual health can create more accurate results regarding
students’ spiritual health status. However, it is suggested that
more reliable tools be used in future studies to evaluate
happiness. In the present study, students participated from
different disciplines. Although it was tried to avoid selection
biases by random selection as much as possible, given that a
number of disciplines were less participated, the results may not
be generalized to all students.

Conclusion

The results of this study showed that during the COVID-
19 epidemic, happiness scores of students were low in general
and across all dimensions. The results of the correlation test
showed a positive relationship between spiritual health score
and happiness dimensions.

According to the results of the present study and some
similar studies, it seems that steps can be taken to improve the
level of happiness in students by strengthening the dimensions
of spiritual health during crises such as COVID-19. Additional
interventional studies are suggested in this field.
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Introduction: The COVID-19 pandemic brought on higher-than-normal
levels of anxiety and depression, especially among graduate students whose
academic trajectory was disrupted. However, not all graduate students were
affected and therefore, it is important to identify potential protective factors.

Method: We recruited 61 graduate students whose research was directly
impacted by the pandemic and examined their change in academic stressors
since the onset of the pandemic. Hierarchical regression analyses were used
to evaluate how perceived academic stressors brought on by the COVID-19
pandemic impacted anxiety, depression, and heart rate variability (HRV), and
whether physical activity and trait resiliency independently buffered against
the effects of stress.

Results: Graduate students who reported greater changes in academic
stressors since the onset for the pandemic were more anxious and
depressed. Moderate-intensity physical activity explained significant variance
in anxiety whereas resiliency explained significant variance in both anxiety
and depression. HRV was higher in males than females, aligning with sex
differences in vulnerability to stress and mental illness.

Conclusion: Overall, the results suggest that resiliency and physical activity
may offer unique protection against symptoms of anxiety and depression in
graduate students experiencing increased academic stress during COVID-19.
Institutions of higher education should consider investing in programs that
encourage physical activity and promote resiliency by teaching mindfulness,
stress management, and cognitive behavioral approaches.

mental health, COVID-19, graduate student, physical activity, resiliency, heart rate
variability (HRV)
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Introduction

Although globally, the pandemic caused rates of anxiety and
depression to increase by over thirty percent (Xiong et al., 2020),
graduate students and other young to middle aged adults may
have been disproportionally affected (Varma et al., 2021). Under
normal circumstances, young to middle aged adults are at a
particularly high risk of experiencing onset of mental illness.
The majority of mental disorders onset during early to middle
adulthood, with a median range of 25 to 53 years old for anxiety
disorders and 25 to 45 years old for other mood disorders
(Kessler et al., 2007). Furthermore, onset of mental illness is
often triggered by stressful life events (McLaughlin et al., 2010).
Graduate students whose median age at graduation ranges
from 28 to 32 years (Statistics Canada, 2019), have reported
higher-than-normal levels of anxiety and depression during
the pandemic because of the uncertainty surrounding their
academic trajectory, environmental changes, and disruption to
laboratory-based research (Chirikov et al., 2020; Suart et al.,
2021). These stressors may be especially present among students
in human and health sciences, where research often involves in-
person data collection which was directly impacted by lockdown
protocols (Suart et al., 2021). Canada’s response to the pandemic
included widespread closure of green spaces, national parks,
recreational facilities, gyms, and dance studios, which negatively
impacted physical activity participation and mental health
(Marashi et al., 2021). It is important to understand how we
can support the mental health of graduate students now and
in the aftermath of the pandemic. The current study sought
to examine the protective effects of physical activity and trait
resiliency (Jacob et al., 2020; Rogowska et al., 2020; Kav¢ic et al.,
2021; Marashi et al., 2021).

Regular engagement in moderate-to-vigorous physical
activity (MVPA) has been shown to reduce the risk of stress-
induced mental illness (Gerber and Piithse, 2009). Moderate
intensity activity can be described as physical activity that is
performed at 40-59% of heart rate reserve (HRR; max HR-rest
HR) or at a rated perceived exertion (RPE) of five to six on a
ten-point scale. Examples of moderate intensity activity include
brisk walking, dancing, and raking the yard (MacIntosh et al.,
2021). Vigorous intensity exercise can be described as physical
activity that is performed at 60-84% of HRR or at a RPE of seven
to eight on a ten-point scale. Examples of vigorous intensity
exercise include jogging, running, carrying heavy loads upstairs,
or participating in a strenuous fitness class (MaclIntosh et al.,
2021). A key physiological change induced by regular MVPA is
increased cardiorespiratory fitness. Higher fit individuals tend
to be less prone to anxiety and depression (Kandola et al., 2019),
and the protective effects of cardiorespiratory fitness against
depression seem to be stronger for groups experiencing higher
perceived stress (Gerber et al., 2013). Cardiorespiratory fitness
also correlates with heart rate variability (HRV), an index of
autonomic nervous system functioning, and it may be through
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improved HRV that regular engagement in MVPA protects
one against stress-induced mental illness (Levy et al., 1998;
Sandercock et al., 2005; Hallman et al.,, 2017). HRV, defined
as the beat-to-beat variability of the heart measured over time
(McCraty and Shaffer, 2015), is influenced by the dynamic
interaction between the two branches of the autonomic nervous
system (McCorry, 2007). Resting HRV has been identified as
an important biomarker of autonomic flexibility in response
to environmental stressors (Mulcahy et al, 2019), and when
higher fit individuals experience a stressor, they exhibit higher
HRYV than their untrained peers, indicating less stress reactivity
(Klaperski et al., 2014; von Haaren et al., 2016).

Trait resiliency can be conceptualized as the ability to
rebound from a stressful event (Luthar et al., 2000), and as
with physical activity, is predictive of better mental health
outcomes and less stress reactivity in response to stressful
events (Souza et al, 2007). Perhaps, not surprising, people
with higher cardiorespiratory fitness also tend to score higher
on measures of trait resiliency (Silverman and Deuster, 2014),
which begs the question: how uniquely related are physical
activity and trait resiliency to a graduate students stress
response? Characterizing the unique contribution of physical
activity and trait resiliency to graduate student well-being is
critical for identifying intervention strategies during and post-
pandemic.

Considering the paucity of research exploring the impact
of COVID-19 on the mental and physical health of graduate
students, the objective of the current study was to explore
changes in perceived academic stressors brought on by the
COVID-19 pandemic. We expected that increases in perceived
stress would predict higher symptoms of anxiety and depression,
and lower HRV. A second objective of the study was to test
whether physical activity and trait resiliency buffered the effect
of stress and to quantify the unique variance captured by each.

Materials and methods

The study followed a cross-sectional design. All participants
were provided with an information sheet outlining the
study protocol and were instructed to complete each step
as follows. Participants filled out an online questionnaire
using the platform LimeSurvey. Resting heart rate and
HRV were measured each morning for one week using
a mobile application. All steps were done asynchronously
and unsupervised.

Participants
Based on prior research (Chalmers et al., 2014; Papasavvas

et al, 2016), a small-to-moderate effect size was expected
(Cohen’s f = 0.20) and a total of approximately 67 participants
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would be required, as estimated by G*Power (Faul et al,
2007) with £ = 0.90; a =
through social media advertisements (Twitter, Facebook,
Reddit)
associations across Canada.

0.05. Participants were recruited

Instagram, and by email to graduate student

Participants were eligible if they were 18 years of age or older,
currently enrolled in full-time studies in a thesis-based graduate
degree program and could confirm that their research efforts
had been affected by COVID-19 restrictions such that they
experienced significant disruption and/or delay to their research
program. To hone in on the unique experience of thesis-
based graduate studies, professional and non-research based
students were deemed ineligible. Participants were recruited
and participated in the study between the period of November
2020 and April 2021 during which Canadian residents were
facing the second and third waves of the COVID-19 pandemic,
which included extensive closures. Additionally, to control for
the effect of confounding variables, participants were required
to confirm that they were free from diagnosis of diabetes type
1 or 2, cardiovascular or cerebrovascular disease, infectious
disease, or acute illness; that they were non-smokers, had a
BMI of 35 or less, were not taking prescription drugs to treat
anxiety, depression, or blood pressure, and were not currently
using illicit drugs. The fulfilment of these criteria was confirmed
verbally over the phone. This study received ethics clearance
from McMaster Research Ethics Board (MREB #5100). Written
informed consent for participation was required for this study
in accordance with the national legislation and the institutional
requirements. Participants were compensated $25 CAD for
their participation.

Materials

Questionnaires

The online survey collected demographic information
on the participants including biological sex, gender, age,
faculty of study, and income. The survey also included the
following questionnaires.

Change in academic stress

Change in perceived stress related to academics since
the onset of the COVID-19 pandemic was measured using
an adapted version of the Graduate Stress Inventory-Revised
(GSI-R) (Rocha-Singh, 1994). Its items are categorized into
three domains of graduate student experience: (1) university
environment, (2) academic and professional responsibilities,
and (3) financial and familial responsibilities. Normally, the
GSI-R is rated on a “not at all stressful” to “extremely stressful”
7-point Likert scale. Given the unprecedented circumstances,
there were no existing psychometric tools designed to measure
the impact of COVID-19 on graduate-school-related stress.
Therefore, in the current study, we adapted the GSI-R to capture
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a difference in perceived stress from 6-months prior to COVID-
19 to the onset of COVID-19. Specifically, participants were

«

asked to rate how much stress they have perceived in “. . .relation
to the following events encountered in graduate school since the
onset of COVID-19 relative to 6-months prior to COVID-19”.
Responses included “much less” (—2), “less” (—1), “the same”
(0), “more” (+ 1) and “much more” (+ 2). Item scores were
summed for a maximum of 50 and minimum of —50. In the
current study sample, Cronbach’s o = 0.87, indicating good

internal consistency (George and Mallery, 2019).

Anxiety

Anxiety was measured using the Generalized Anxiety
Disorder 7-item (GAD-7) Scale (Spitzer et al, 2006). The
GAD-7 is a validated tool used to measure anxiety symptoms
associated with generalized anxiety disorder (GAD) and asks
participants to score each of the seven DSM-IV criteria of
GAD, on a scale from 0 to 3 (0 = not at all, 3 = nearly
every day). Item scores were summed for a maximum score
of 21 (none/minimal, 0-4; mild, 5-9; moderate, 10-14; severe,
15-21; Spitzer et al, 2006). In the current study sample,
Cronbach’s a = 0.91, indicating excellent internal consistency
(George and Mallery, 2019).

Depression

Depression was measured using a modified version of the
Patient Health Questionnaire-9 (PHQ-9) (Gilbody et al., 2007).
The PHQ-9 is a validated tool used to monitor depressive
symptoms and asks participants to score each of the nine DSM-
IV criteria of Major Depressive Disorder (MDD), on a scale
from 0 to 3 (0 = not at all, 3 = nearly every day; Gilbody
etal.,, 2007). Due to concerns surrounding disclosure of sensitive
information, the ninth item regarding suicidal thoughts and self-
harm was omitted. Item scores were summed for a maximum
score of 24 (none/minimal, 0-4; mild, 5-9; moderate, 10-
14; moderately severe, 15-19; severe, 20-24). In the current
study sample, Cronbach’s o = 0.85, indicating good internal
consistency (George and Mallery, 2019).

Resiliency

Resiliency was operationalized using the 14-item Resilience
Scale (RS-14) (Wagnild, 2009). The RS-14 measures five
characteristics of resiliency: (1) purpose, (2) perseverance,
(3) equanimity, (4) self-reliance, and (5) existential aloneness
(Wagnild, 2009). The RS-14 employs a 7-point Likert scale
(1 = strongly disagree, 7 = strongly agree). Item scores were
summed for a maximal score of 98 (low, < 64; moderate,
65-81; moderately high, 82-90; high, > 90). In the current
study sample, Cronbach’s o = 0.88, indicating good internal
consistency (George and Mallery, 2019).

Physical activity
Self-reported physical activity and sedentary behavior
was measured using the International Physical Activity
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Questionnaire (IPAQ) (Wanner et al, 2016). Specifically,
participants were asked to denote the number of minutes per
week that they typically engage in moderate physical activity
(e.g., carrying light loads or bicycling at a regular pace) and
vigorous physical activity (e.g., heavy lifting, digging, aerobics
or fast bicycling). Minutes per week of total MVPA as well
as moderate physical activity and vigorous physical activity
were calculated.

Heart rate variability

HRV is typically measured using an electrocardiogram
(ECG); however, readily accessible measurements using
smartphone photoplethysmography (PPG) (Dobbs et al., 2019)
show acceptable agreement with gold standard measures (Plews
et al,, 2017). In our study, HRV was measured using the mobile
application, HRV4Training (HRV4T)!. HRV4T is a validated
tool that utilizes photoplethysmography to detect volumetric
changes in blood peripheral circulation by illuminating the
skin and measuring changes in light absorption. The mobile
application calculates the time difference between successive
heart beats in milliseconds and automatically computes the
root mean square of successive differences between R-R
intervals (rMSSD) by squaring each data point, computing
the average of those squared data points, and taking the
square root of that average (Shaffer and Ginsberg, 2017).
Although no measure of HRV is known to clearly indicate
sympathetic activity, both rMSSD and high frequency (HF)
HRV are shown to reflect parasympathetic activity (Thayer
and Lane, 2000; Kleiger et al., 2005). We used rMSSD because
it is relatively free of respiratory influences (Hill et al., 2009)
and is shown to be the most accurate index in the context
of short-term R-R interval readings (i.e, 5 min or less)
(Munoz et al., 2015).

Participants used the HRVA4T application to calculate
rMSSD by placing their index finger over their smartphone’s
camera and LED flash for a five-minute reading. They did this
upon waking, while lying in a supine position and breathing
normally, for seven consecutive days and the average rMSSD
reading across those seven days was used in the analysis. To
mitigate issues related to accuracy of readings, participants
were instructed to ensure that their daily HRV reading was
deemed “Optimal” by the application before it was stored. An
“Optimal” reading is defined by the application developers as
being “...clean with either no ectopic beats or issues due to
motion artifacts or a very limited amount of noise that could

be dealt with by our artifact removal algorithms®”,

Optimal”
readings were confirmed by the researcher during data export.
At the end of the week, participants forwarded their heart
rate and HRV data directly from the HRV4T application

to the researcher.

1 https://www.hrv4training.com/
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Statistical analysis

Data were analyzed using IBM SPSS (Version 26).
Descriptive statistics were computed for all study variables.
Normality was assessed using visual inspection of histograms,
and skewness and kurtosis based on recommendations by Kim
(2013). Missing values were analyzed for pattern of missing data
using Littles MCAR test. For all statistical analyses, a p value
(2-tailed) < 0.05 was considered significant.

Sex differences in demographics were assessed with
parametric and non-parametric ¢ tests. Bivariate correlations
were conducted for all study variables examined in
the main analyses.

Separate hierarchical regression analyses were conducted for
anxiety, depression, and HRV to first determine how changes
in perceived academic stress affected mental health and to then
determine the independent contribution of physical activity
(moderate and vigorous) and trait resiliency. Age and biological
sex were included as covariates.

Multicollinearity was assessed using tolerance and variance
inflation factor (VIF). Homogeneity of variance and normality
of residuals were assessed by plotting residuals against the
predicted values. Independence of residuals was assessed using
the Durbin-Watson test. In step 1, age and biological sex (coded:
0 = males; 1 = females) were entered to control for the age-
related depletion of HRV as well as the established differences
between males and females for anxiety and depression (Gater
etal., 1998) and perceived stress (Brougham et al., 2009). In step
2, change in perceived academic stressors was entered, and in
step 3, trait resiliency, moderate physical activity, and vigorous
physical activity were entered stepwise.

Results

Data screening and assumptions

Sixty-eight participants were recruited for the study, five
participants did not submit their data or follow up with
emails, and therefore, 63 participants completed the entire
protocol. Two participants were removed from analyses: one
withdrew their data, and the other withdrew because of a family
emergency. The final sample consisted of 61 participants.

Data were screened for missing data; 0.5% was missing
(BML n = 2; Year of Study n = 1; Income Since COVID, n = 2;
Income Pre COVID, n = 2). The pattern of missingness was
missing completely at random (MCAR), according to Little’s
MCAR test. Therefore, no replacement strategy was employed,
and listwise deletion was used for missing values. Dependent
variables (anxiety and depression) had skewness and kurtosis
within an acceptable range and all assumptions for linear
regression were met (Field, 2013).
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Demographics

The demographics are presented in Tables 1, 2, and bivariate
Spearman correlations for main study variables are displayed
in Table 3. Participants were graduate students between the
ages of 22 and 46 years with a mean age of 28.2 years. All
females identifying as women and all males identifying as men.
Most participants were domestic students (92%) enrolled in
a kinesiology (47.5%), Psychology (21.3%), or Health Science
(11.5%) program and rated their current financial status as

TABLE 1 Means and frequencies of descriptive statistics in study
sample.

Variable
Age 28.2 (4.6)
Biological sex
Female 43 (70%)
Male 18 (30%)
Domestic/International
Domestic 55 (92%)
International outside United States 3 (5%)
International from United States 2 (3%)
Faculty
Kinesiology 29 (47.4%)
Psychology 13 (21.3%)
Health Science 7 (11.5%)
Physical/Life Science 3 (4.9%)
Political Science 3 (4.9%)
Arts/Humanities 2(3.3%)
Business 1(1.6%)
Education 1 (1.6%)
Forestry 1 (1.6%)
Social Work 1(1.6%)
Year of study 3.8(2.3)
Income since COVID
> Enough 27 (45.8%)

27 (45.8%)
5 (8.2%)

Just enough

< Enough

TABLE 2 Means and frequencies of sex differences in study sample.

Variable Males Females
Change in stress (-50 to 50) 7.39 (12.96) 14.21 (9.96)*
Anxiety (/21) 6.67 (5.43) 9.30 (6.03)
Depression (/24) 7.0 (6.29) 7.93 (4.73)
Resiliency (14 to 98) 76.78 (11.57) 79.23 (10.97)
MVPA (min/week) 281.39 (258.47) 197.79 (121.87)
Moderate PA (min/week) 130.56 (167.59) 85.35 (73.67)
Vigorous PA (min/week) 150.83 (118.31) 114.07 (126.92)
Meeting PA guidelines 12 (66%) 24 (55%)
Perceived PA level since COVID

Lower 10 (59%) 24 (55%)

No Change 5(29%) 10 (23%)

Higher 2 (11%) 9 (20%)
Resting heart rate (bpm) 57.67 (6.14) 66.09 (8.35)*
rMSSD (ms) 90.53 (52.33) 59.95 (26.19)*

Independent samples ¢-tests were run to test the difference between
males and females for continuous and ordinal variables. Chi-square tests
were run to test the difference between males and females for nominal
variables. *p < 0.05.
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“earning just enough” (45.8%) or “earning more than enough”
(45.8%). Therefore, it was a relatively homogenous sample.

Participants were experiencing more academic stress since
the onset of the pandemic. Notably, females reported a greater
increase academic stress than males. On average, anxiety and
depressive symptoms were mild (Kroenke and Spitzer, 2002;
Spitzer et al., 2006), resiliency was moderate (Wagnild, 2016),
and there were no sex differences in anxiety, depression, or
resiliency scores.

The sample was highly physically active with a mean
moderate-to-vigorous physical activity (MVPA) of 223.6 min
(> 3 h) per week, which exceeds that of the recommended
150 minutes (2.5 hours) per week (Ross et al., 2020). Just over
half of respondents reported meeting the guidelines; however,
nearly sixty percent reported that their physical activity level
had dropped since the start of the pandemic. There were no sex
differences in either measure of physical activity.

Resting heart rate was considered normal (Nanchen, 2018)
and females exhibited higher resting heart rate than males. HRV
indicated by rMSSD was in the ideal range and males exhibited
a higher HRV than females (Heiss et al., 2021).

Anxiety

Hierarchical regression coefficients for anxiety are displayed
in Table 4. Change in stress explained 31% of the variance
(b =058, p < 0.001, £ = 0.30) (step 2, AF(3, 57) = 27.56,
p < 0.001), indicating that participants who reported more
academic stress since the onset of the pandemic were more
anxious. An additional 15% of variance was explained by
resiliency (b = -0.32, p = 0.003, £ = 0.09) and moderate physical
activity (b= —0.25, p = 0.03, 2 = 0.04), (step 3, AF(6, 54) = 5.81,
p > 0.001), indicating that higher resiliency and more moderate
physical activity levels buffered against stress-induced anxiety.

Depression

Hierarchical regression coefficients for depression are
displayed in Table 5. Change in stress explained 18% of the
variance (b = 0.21, p < 0.001, £ = 0.18) (step 2, AF(3,
57) = 13.24, p < 0.001), indicating that participants who
reported more stress since the onset of the pandemic were
more depressed. An additional 22% of variance was explained
by resiliency (b = —0.24, p < 0.001,f2 = 0.20) (step 3, AF(6,
54) = 6.79, p < 0.001), indicating that participants with higher
resiliency buffered against stress-induced depression.

HRV

Hierarchical regression coeflicients for HRV are displayed in
Table 6. Biological sex explained 14% of variance (b = —0.37,
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TABLE 3 Bivariate correlations.

10.3389/feduc.2022.941871

1 2 3 4 5 6 7 8
1. AStress - - - - - - - -
2. Anxiety 0.68** - - - - - - -
3. Depression 0.58** 0.62** - - - - - -
4. Resiliency —0.42%* —0.46** —0.63** - - - - -
5. Moderate PA —0.07 —0.34* —0.14 0.16 - - - -
6. Vigorous PA —0.13 —0.14 —0.16 0.10 0.29* - - -
7. HRV —0.11 —-0.17 —0.30* 0.18 0.15 —0.09 - -
8. Sex 0.28* 0.19 0.14 0.09 —0.07 —0.20 —0.35** -
9. Age —0.05 —0.08 —0.07 0.08 —0.22 —0.01 0.11 0.01
Biological sex was coded as 0 = male, 1 = female, **p < 0.01, *p < 0.0.5.
TABLE 4 Hierarchical regression coefficients: Anxiety.
Unstandardized coefficients Standardized coefficients

Step Predictor B SE B p R? AR? F p
1 0.06 0.06 1.8 0.17

Age -0.17 0.16 —0.13 0.30

Sex 2.8 1.6 0.21 0.09
2 0.31 0.30 10.94 0.00

Age —0.06 0.14 —0.05 0.64

Sex 0.60 14 0.05 0.67

A stress 0.31 0.06 0.59 0.00
3 0.52 0.15 9.76 0.00

Age —0.08 0.12 —0.06 0.53

Sex 1.0 1.3 0.08 0.45

A stress 0.25 0.06 0.48 0.00

Resiliency —0.17 0.05 —0.33 0.003

Moderate PA —0.01 0.01 —0.24 0.03

Vigorous PA 0.005 0.005 0.11 0.33
Biological sex was coded as 0 = male, 1 = female. Bolded values are significant at p < 0.05.
TABLE 5 Hierarchical regression coefficients: Depression.

Unstandardized coefficients Standardized coefficients

Step  Predictor B SE B p R? AR? F p
1 0.033 0.033 0.98 0.38

Age —0.18 0.15 —0.16 0.22

Sex 1.1 1.5 0.09 0.75
2 0.22 0.18 52 0.00

Age —0.11 0.13 —0.10 0.41

Sex —0.38 1.4 —0.03 0.78

A stress 0.21 0.06 0.45 0.00
3 0.43 0.215 6.79 0.00

Age —0.09 0.11 —0.09 0.42

Sex 0.88 1.3 0.08 0.68

A stress 0.12 0.05 0.25 0.04

Resiliency —0.24 0.05 —0.51 0.00

Moderate PA —0.002 0.006 —0.03 0.78

Vigorous PA 0.005 0.005 0.11 0.35

Biological sex was coded as 0 = male, 1 = female. Bolded values are significant at p < 0.05.
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TABLE 6 Hierarchical regression coefficients: HRV.

Unstandardized coefficients

10.3389/feduc.2022.941871

Standardized coefficients

Step  Predictor B SE B p R? AR? F p
1 0.14 0.14 4.66 0.01
Age 0.42 1.0 0.05 0.67
Sex —30.6 10.0 —0.37 0.003
2 0.15 0.01 3.30 0.03
Age 0.54 1.0 0.06 0.60
Sex —0.33 10.5 —0.40 0.003
A stress 0.35 0.43 0.10 0.43
3 0.19 0.04 2.14 0.06
Age 0.55 1.0 0.06 0.60
Sex —0.36 11.1 —0.44 0.002
A stress 0.61 0.47 0.18 0.20
Resiliency 0.72 0.47 0.21 0.13
Moderate PA 0.02 0.05 0.07 0.67
Vigorous PA -0.01 0.04 -0.03 0.85

Biological sex was coded as 0 = male, 1 = female. Bolded values are significant at p < 0.05.

p = 0003, £ = 0.13) (step 1, AF(2, 58) = 4.66, p = 0.01),
indicating higher (i.e., more favorable) HRV for males than
females. No other associations were significant.

Discussion

The current study aimed to explore changes in perceived
graduate school-related stressors brought on by the COVID-
19 pandemic and to test whether physical activity and
trait resiliency buffered the effect of stress. In a sample
of Canadian research-based graduate students, those who
experienced greater increases in academic stressors since the
onset of the COVID pandemic were more anxious and
depressed. However, those who engaged in more moderate
physical activity were less anxious, and those with higher
resiliency were less anxious and depressed, suggesting protective
effects. Females had higher resting heart rate, lower HRYV,
and greater increases in stress than males, suggesting that
females may be at greater risk of stress-induced mental illness.
Furthermore, lower HRV was associated with higher depression
scores (Table 3).

Moderate but not vigorous physical activity was associated
with less anxiety. Although past research examining the
effects of exercise on anxiety are mixed (Aylett et al.,, 2018;
Henriksson et al,, 2022), we have previously demonstrated
that moderate exercise (and not vigorous exercise) may
be more suitable for Lucibello et al. (2020) and offers
better protection against stress-induced anxiety (Paolucci
et al, 2018). Other studies suggest moderate exercise is
better for individuals suffering with anxiety sensitivity
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who become more anxious when experiencing somatic
symptoms of anxiety such as labored breathing and elevated
heart rate which are both elicited by vigorous exercise
(Zinbarg et al, 1999; Tabor et al, 2019). Institutional-
level efforts to foster access to lower-to-moderate intensity
physical activities may be met through the development
of on-campus spaces such as Yoga and/or cycling studios,
and green spaces. The use of physical activity as a tool
to manage symptoms of mental health is well supported,
however it is important to recognize the interaction
between anxiety and exercise addiction. Specifically, it is
suggested that higher levels of anxiety may be associated
with an increased need for exercise as well as more
frequent and intense sessions which may subsequently
lead to over-training syndrome and exacerbated anxiety
symptoms (Berczik et al., 2012). This is thought to be
especially relevant during stressful situations (Berczik et al,
2012). Efforts to increase physical activity levels in at-risk
populations (i.e., females) should take these potential reciprocal
effects into account.

Although anxiety and depression tend to be comorbid,
neither moderate nor vigorous physical activity were
associated with depression. This finding contrasts with
prior studies and may be due to the unprecedented
the Notably,

the lack of social engagement that is typically part of

circumstances  surrounding pandemic.

a physical activity program but was missing during
the that
impacting the effects of physical activity on depression
(Harvey et al., 2010; Hallgren et al., 2017; Marashi et al,
2021).

pandemic is an important factor may be
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Trait resiliency was associated with both anxiety and
depression. This finding aligns with the neurovisceral
integration model which describes self-regulatory processes
as underpinning appropriate cognitive responses to stress
(Thayer et al, 2009). The relationship between resiliency
and mental health measures may be due to its association
with self-regulation (Mestre et al., 2017). Indeed, several
items on the RS-14 describe a capacity to self-regulate during
difficult or threatening situations (Ex: “In an emergency,
I'm someone people can generally rely on”, “When I'm in
a difficult situation, I can usually find my way out of it”).
Students scoring high on resiliency may have adequate
self-regulatory capacity, enabling them to respond more
favorably to stress and preventing symptoms of anxiety
and depression. Importantly, resiliency can be increased
by intervention efforts that include mindfulness mediation
(Kemper and Khirallah, 2015); stress management training
that focuses on reframing stressful life experiences through
principles such as gratitude, acceptance, and compassion
(Magtibay et al., 2017); and cognitive behavioral approaches
(Mache et al., 2015).

Although HRV was not associated with resiliency or physical
activity (as predicted), it was influenced by biological sex,
which is consistent with the literature (Koenig and Thayer,
2016). Females displayed significantly lower (i.e., unfavorable)
resting HRV than males, and experienced greater increases in
stress since the onset of the pandemic despite being exposed
to similar environmental stressors. Given that HRV provides
an index of on€’s stress reactivity (Souza et al, 2007) and
one’s stress reactivity predicts the development of mental illness
(Charles et al., 2013), HRV may be an indicator of the biological
disposition that predisposes females to experience higher rates
of stress-induced mental illness than males. It is also important
to acknowledge that our sample was predominately females
who, under normal circumstances, are more susceptible to
stress and mental illness (Gater et al., 1998; Brougham et al,,
2009).

We expected resiliency and physical activity to be associated
with HRV, but they were not. We believe this is a limitation of
our cross-sectional design, and the multitude of factors that can
influence HRV including cannabis use (Williams et al., 2021),
sleep measures (da Estrela et al., 2021), nutrition (Young and
Benton, 2018) and menstrual cycle phase (Brar et al.,, 2015)
that were not controlled here. A longitudinal study design
controlling for the above covariates is needed to examine the
dynamic interrelationship between HRYV, resiliency, physical
activity, and mental health. One key advantage of using HRV
is its relative accessibility and non-invasive nature. Therefore,
developing sound transdiagnostic measures of mental health
that are accessible and non-invasive provide a seamless way
for health practitioners and researchers to diagnose, treat and
monitor the health of patients or clients suffering from mental
illness. It is important to note that we employed an unsupervised
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measure of HRV which may have impacted the accuracy of
readings. However, although validated in research contexts
(Plews et al., 2017), the mobile application used in our study
was designed for commercial use which likely limited user-
related errors. As well, participants were instructed to only
store “Optimal” readings, which strengthens our confidence
in the findings.

The negative relationship between depression and HRV
noted in our correlational analyses is in line with literature
exploring the link between HRV and general vulnerability
to psychopathology. A wide range of psychiatric disorders
(including depression) are characterized by low, and in some
rare cases abnormally high (Heiss et al., 2021), resting HRV
(Henje Blom et al, 2010; Kemp et al., 2012; Pittig
2013; Chalmers et al,, 2014; Beauchaine and Thayer,
This finding may support the neurovisceral integration

et al,
2015).
model
suggesting that favorable responses to stress result partially
from optimal inhibitory function of the prefrontal cortex over
regions of the brain that govern emotional responses to stress
(Thayer and Lane, 2000).

Limitations of our study include a convenience sample of
graduate students predominately from kinesiology, psychology,
and health science backgrounds, and who report high levels
of physical activity, and thus, may not be representative of
the Canadian graduate student population. It is also important
to recognize that we did not collect demographic information
pertaining to race or ethnicity which also limits our ability
to generalize our findings. Our measure of change in stress is
also a limitation as we asked participants to recall their stress
levels prior to COVID-19. Longitudinal research is needed to
explore changes in graduate-school related stress over time to
explore its causal pathway with mental health measures, physical
activity, and resiliency. Lastly, although we used a validated
questionnaire, physical activity data was self-reported and is
therefore subject to recall bias.

Conclusion

In summary, in a sample of graduate students, individuals
experiencing more academic stressors since the onset of
the COVID-19 pandemic were more anxious and depressed.
However, students engaging in more moderate physical activity
were less anxious, and those with higher resiliency were less
anxious and depressed. Sex differences were also observed such
that females had a lower resting HRV as well as larger increases
in stress since the onset of the pandemic suggesting that HRV
may be a potential biological mechanism for sex differences in
susceptibility to stress-induced mental illness.

There is a dearth of literature examining efficacious tools to
address mental health in graduate students even under normal
circumstances. Results from our study provide groundwork for
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future research interested in addressing mental health concerns
in this population. Overall, the results suggest that resiliency and
physical activity may offer unique protection against symptoms
of anxiety and depression in graduate students experiencing
stress during COVID-19 and institutions of higher education
should consider investing in programs that encourage physical
activity and promote trait resiliency by teaching mindfulness,
stress management and cognitive behavioral approaches.
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The psychological problems and employment problems of college students
have always been the focus of attention of all sectors of society. The COVID-19
epidemic has a great impact on the mental health and employment of Chinese
college students. Under this background, this study discusses how epidemic
anxiety affects the employment confidence and perception of employment
situation of Chinese college students. Through the online questionnaire survey
of 1,132 college students nationwide, and the ordinal logistic regression
analysis of the survey data using Stata 16.0 software, the results show that:
(1) Epidemic anxiety negatively affects Chinese college students’ employment
confidence and employment situation perception, and has a significant impact
on employment confidence. The three control variables of employment
guidance, older age and higher education have a significant positive impact
on college students’ employment confidence and employment situation
perception. College students in the eastern region have stronger employment
confidence and more optimistic employment situation perception. But
the expected monthly salary is negatively correlated with employment
confidence. (2) Male college students and Science and Engineering students’
epidemic anxiety have a stronger negative impact on employment confidence
and employment situation perception. (3) Employment guidance has a
moderating effect on the relationship between epidemic anxiety, employment
confidence and employment situation perception. Employment guidance can
enhance college students’ employment confidence and reduce their sense of
employment crisis by alleviating epidemic anxiety. Combined with the research
conclusions, it is proposed that the state and schools should pay attention to
the psychological counseling of college students, strengthen the employment
guidance of colleges and universities, vigorously support the development of
small, medium-sized and micro enterprises, and improve the employment and
entrepreneurship service system of college students, so as to promote the
employment of college students.

COVID-19, epidemic anxiety, college student, employment, employment confidence,

employment situation, employment guidance
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Introduction

The outbreak of COVID-19 pneumonia has had a strong
impact on the global economic and social development. Up
to now, COVID-19 is still sporadic throughout the country.
Under the background of normalization of epidemic prevention
and control, China’s economy has gradually recovered, but the
negative impact of the epidemic on college students’ mental
health and employment continues (Li et al., 2022). In 2022, the
number of college graduates in China reached 10.76 million*,
affected by multiple factors such as the COVID-19 epidemic
and the economic downturn, the employment situation is
severe and complex, and the uncertainty of job hunting for
college graduates continues to increase (Wang and Li, 2022).
On November 16, 2021, the Ministry of Education issued
the notice on doing a good job in the employment and
entrepreneurship of 2022 national college graduates®, aiming
to improve the employment and entrepreneurship promotion
mechanism, promote the quality and efficiency of employment
and entrepreneurship, and promote the fuller and higher quality
employment of college graduates.

The COVID-19 has affected large, medium and small
enterprises in China to varying degrees, causing a large number
of enterprises to face difficulties in survival and development
(especially small, medium-sized, and micro enterprises). The
phenomenon of layoffs, salary cuts and closures of enterprises
occurs frequently, which directly leads to the contraction
of market jobs. The surge in the number of returned
overseas talents has also led to increased domestic employment
competition and a worse employment environment (Li et al.,
2020). In addition, domestic colleges and universities often take
more strict epidemic prevention and control measures, which
brings many inconveniences to college students’ lives and job
interviews. In this case, college students are prone to anxiety,
worry and fear, which also affects the employment of college
graduates (Wang Y. J. et al,, 2021). Therefore, an in-depth study
of college students’ psychological problems and employment
issues has important theoretical and practical significance.

This paper takes the COVID-19 as the background, takes
Chinese college students as the research object, conducts an
online questionnaire survey on college students in 36 colleges
and universities across the country, and discusses the impact
of COVID-19 anxiety on Chinese college students’ employment
confidence and employment situation perception through the
combination of theory and data regression analysis. This study is
expected to provide ideas or references for the state and colleges

1 Source: Ministry of Education News. http://www.moe.gov.cn/fbh/
live/2021/53931/mtbd/202112/t20211229_591299.html.
2 Source: Website of the Ministry of Education. http://www.moe.gov.

cn/srcsite/A15/s3265/202111/t20211119_581056.html.
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in carrying out college students’ mental health education and
improving college students’ employment rate.

Literature review

The COVID-19 has lasted for more than 2 years since its
outbreak. The epidemic has not only caused heavy losses to the
global economy and society, but also brought a huge negative
impact on the mental health and employment of college students
(Song et al., 2021). Looking at the existing research results, this
paper combs the literature from the following three levels: (1)
Research on the anxiety psychology of college students under
the COVID-19. (2) Research on the impact of the COVID-
19 on China’s economy and employment. (3) Research on the
employment of college graduates under the COVID-19.

From the research progress of the anxiety psychology
of college students under the COVID-19, most studies have
indicated that stress is the main factor causing anxiety (Aslam
etal, 2021; Niu et al., 2021). As public health emergencies with
strong infectivity and rapid spread, COVID-19 has caused a
certain psychological burden on the public. As a special social
group, As a special social group, college students’ physical and
mental development is not yet fully mature, and they are in a
period of high incidence of psychological problems. Therefore,
academic research on epidemic anxiety tend to focus on the
mental health problems of college students during the epidemic
(Wang J. et al, 2021). The research shows that the positive
detection rates of anxiety and depression among college students
are 10.2 and 19.33%, respectively. The COVID-19 epidemic has
caused certain psychological disorders to college students at
home, among which depression is more serious (Shader, 2020).
The research indicates that the anxiety and depression levels
of Chinese college students during the COVID-19 pandemic
are higher than the national norm. The fear of the epidemic
is a risk factor for anxiety. There are statistical differences
between college students of different genders in the anxiety
and panic of risk exposure. In the face of major stressful
events, female’s psychological coping ability is lower than male,
moreover, female show more fear and tension than male and
pay more attention to the epidemic situation, which may be
related to female’s more sensitive character (Liu et al., 2020).
In addition, graduates are faced with issues such as graduation
defense, employment, postgraduate entrance examination, and
emotions, and they are under certain psychological pressure.
However, due to COVID-19, various arrangements have been
postponed repeatedly, which has affected graduation defense
and employment of graduates. Therefore, graduates under
COVID-19 are at higher risk of anxiety. In questioning how
to alleviate anxiety during the epidemic, the study suggests
that the online class mode, family relations and social epidemic
prevention and control in colleges and universities have a
significant impact on the level of epidemic anxiety (Tan et al,
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2021). Schools should pay close attention to the physical and
mental health of students, organize open classes of psychological
counseling and convey positive information, and encourage
college students to carry out more extracurricular activities to
reduce the occurrence of mental health problems of college
students during the epidemic (Liu, 2020; Rogowska et al., 2020).
From the research progress of the impact of the COVID-
19 on China’s economy and employment. The epidemic has
had a devastating impact on human health and life. It has
caused unprecedented disruptions in production, consumption,
investment, supply chains, tourism, and trade, and it has had
a profound effect on the economy of China and the world
(Dewi and Melati, 2021; Ferreira et al., 2021; Karn, 2021). In
terms of the impact of COVID-19 on labor demand and supply,
market wage level and employment rate, some scholars found
that COVID-19 had a dual impact on labor demand and supply.
On the one hand, under the epidemic, the economic growth rate
decreased, the demand for labor decreased, and the employment
rate decreased. On the other hand, the decline of market wages
has affected the labor participation rate and aggravated the
reduction of the number of employed people (Zhang and Wu,
2020). Most studies have shown that although the impact of
COVID-19 on employment is short-term, it is more serious than
the impact of SARS in 2003 (Wang, 2020a). The short-term
performance is employment reduction. The state should focus
on migrant workers, college graduates, unemployed people and
workers fighting the epidemic, and provide them with accurate
and effective employment assistance services (Mo et al., 2020).
From the research progress of the employment of college
graduates under the COVID-19. College graduates, as a
special group in the employment, bear the double pressure
of graduation and employment. COVID-19 undoubtedly
further increases their psychological pressure on employment.
The slowdown of labor mobility in the market, the decline
of new jobs (Jin, 2020; Zhang and Zhao, 2020), and the
increased uncertainty of employment have made college
graduates worried, resulting in anxiety among college
students (Cao, 2020). Generally, under the background of
the COVID-19 outbreak, external environment factors, the
psychological quality of college graduates, gap between high
employment expectation and actual situation make employment
difficult for college graduates. In addition, the epidemic has
changed the career orientation of graduates. The security
and stability of employment has become the first factor of
employment. Graduates’ confidence has also been affected to
some extent. College graduates are anxious about employment
prospects. Therefore, the government should establish a large
employment database to accurately formulate employment
policies (Ren, 2021). Colleges and universities should innovate
employment work from the aspects of employment guidance
ideas, employment network services, employment security,
employment psychological counseling, employment assistance
for special groups, play an intermediary role (Wang, 2020b),
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optimize the employment coping mechanism of graduates,
improve the scientific cognition of the COVID-19, and promote
the employment of graduates (Chen and Zhang, 2020).

To sum up, there are a lot of research results at home and
abroad on the impact of COVID-19 on college students’ mental
health and employment, but most of them focus on one of the
variables, such as COVID-19 and college students’ psychological
problems, or COVID-19 and employment relations. Few articles
carry out in-depth research on the relationship between college
students’ psychological anxiety and employment psychological
problems during the epidemic period, and the literature using
large sample size data statistical analysis method is even rare.
Therefore, this study supplements and expands the previous
research topics and contents to explore the impact of epidemic
anxiety on Chinese college students’ employment confidence
and employment situation perception.

Theories and hypotheses

Rational choice theory

Coleman first proposed the rational choice theory in 1990s.
This theory mainly integrates the theories of micro and macro
sociology, advocates using different components of the system,
such as individuals, groups, organizations, institution, to explain
the behavior of the system, which is called “internal analysis of
system behavior” (Krstic and Krstic, 2015). The theory develops
further based on the hypothesis of “economic man” in classical
economics, and it extends the premise of economic man to
“rational man” in neoclassical economics. The “rational man”
hypothesis holds that in the process of participating in society,
people will calculate and analyze rationally according to all
aspects of information they have obtained, and make decisions
that are most conducive to their own interests in order to
obtain the maximum utility. Therefore, using this theory to
construct the analytical framework of this paper can overcome
the stereotype of economic man (Gao, 2012). Incorporating the
research subject into the subjective perception of the epidemic
environment can effectively analyze the obstacles faced by
college students in the employment process under the epidemic
environment. College students will rationally examine all types
of resource, including material, spiritual, social needs and
preferences, to find a job during the epidemic. If the available
resources are uncontrollable, then the anxiety of employment
will increase (Li et al., 2021).

Theory of unsynchronization between
economic and employment growth

Economic development is the result of the joint action
of many production factors, such as capital, technology,
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land and labor. In the process of economic development,
the higher the substitutability of other production factors
to labor factors, the greater the contribution to economic
development, and the lower the dependence of economic
growth on labor. Therefore, economic and employment growth
are not synchronized in real time. To solve this problem,
researchers of this theory have focused on institutional
factors and reduce the differences between individuals and
society through institutions (Liu, 2010). After the institutional
elements were put forward, Chinas economy and society
have developed continuously and rapidly since the reform
and opening up. It has continuously lowered the barriers of
industrial structure transformation and upgrading from the
institutional level, gradually transforming from the development
of labor-intensive industries to the development of high-tech
industries. It has also paid more attention to the investment and
research on technological elements in economic development.
Technological factors gradually replace labor factors to become
the leading factor of economic development, and technological
crowding out labor, making the employment situation of
college students more and more severe (Zhang and Zhang,
2019). The sudden outbreak of the COVID-19 has led to a
temporary slow development or even stagnation of Chinas
economic development, forced many enterprises to speed up
technological innovation, improve the core competitiveness
of enterprises, reduce the impact of uncontrollable labor
factors during the epidemic, avoid excessive dependence on
labor, and expand the investment in technical factors again
(Wu et al,, 2022), which exacerbates the deterioration of the
employment situation of college students and increases their
employment anxiety.

Career construction theory

Savickas, an occupational psychologist, observed that under
the volatility, uncertainty, complexity, ambiguity (VUCA)
scenario, people’s career development produces obvious
differentiation. Individuals who show strong adaptability in
the face of major changes or crises related to their careers
eventually achieve career success, whereas those who do
not adapt well become victims of career crises. On this
basis, Savickas proposed the theory of career construction,
adaptation is defined and systematically classified, and the
internal relations of adaptation are sorted out. It is proposed
that occupational adaptation is a causal chain composed
of adaptation preparation, adaptability, adaptive behavior
and adaptive result. A high level of adaptation preparation,
adaptability and adaptive behavior is conducive to obtaining
the adaptive result (Savickas, 2013). The suddenness and
unpredictability of COVID-19 fits the concept of VUCA
scenarios. As the social, economic, and psychological changes
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caused by the pandemic will continue for some time, college
students who have not yet been employed this year will still
have to overcome the effects of the pandemic, whereas future
graduates will continue to face uncertainties in the post-
pandemic period (Pan et al., 2021). Therefore, the differences
of college students’ adaptation preparation, adaptability and
adaptive behavior will directly affect the adaptive result and
employment mentality.

Based on the above analysis, this study constructs the
theoretical framework of epidemic anxiety on college students’
employment confidence and employment situation perception
(Figure 1), and puts forward the following theoretical research
assumptions (Table 1).

Methods

Data collection and sample

The
questionnaires are distributed and collected through various

subjects are Chinese college students. Online
mobile terminals (such as wechat, QQ, etc.), and participants
fill in the questionnaire information online (platform:
questionnaire star https://www.wjx.cn/). Random sampling,
each IP address can only be filled in once, the survey time is set
from September 2020 to October 2021, and 1132 valid samples
are finally recovered. Participants are mostly concentrated in
the eastern region of China, where the economy is relatively
developed and many colleges and universities are gathered. A
total of 36 colleges and universities are sampled, including 4 key
colleges and universities, 6 sub key colleges and universities and

26 ordinary colleges and universities.

Study content and measurements

The content of the questionnaire consists of three parts.
The first part is the personal information of college students
(not involving private information such as names), including
“gender, age, major, region, employment status” and other
information. The second part is the mental health status during
the epidemic (evaluation contents: Kessler10 scale®), including
“whether there is unexplained fatigue; whether there is often
a sense of tension; whether it is difficult to calm down when

3 KesslerlO scale is a short scale that can be used to investigate the
mental health status of people. It was first compiled by Kessler and
Mroczek of the University of Michigan in the early 1990s. The scale
contains 10 items, which are the frequency of nonspecific mental health-
related symptoms such as anxiety and stress levels experienced in the past
4 weeks. Kessler10 scale has good reliability and validity, and is suitable

for large-scale mental health surveys.
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Theoretical framework diagram.

TABLE 1 Theoretical research assumptions.

Hypothesis 1
Hypothesis 2
Hypothesis 3

Epidemic anxiety negatively affects college students’ employment confidence.
The higher the epidemic anxiety, the stronger the sense of crisis of the employment situation of college graduates.

Employment guidance can effectively help college students enhance employment confidence and reduce the sense of employment crisis.

there is tension; whether there is a sense of helplessness; whether
there is a good rest; whether there is a sense of anxiety;
whether there is often a sense of depression; whether there is
a fear of difficulties in anything; whether there is no interest
in anything; whether I feel worthless” a total of 10 evaluation
contents. The third part is employment information, including
“employment choices, employment plans, whether they have
received employment guidance, perception of the employment
situation during the epidemic and confidence in finding a
satisfactory job”. The dependent variables, explanatory variables
and control variables were measured according to the content of
the questionnaire.

The measurement indicators of dependent variables are
employment confidence and employment situation perception,
which correspond to question 1 “do you think it is possible
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to find a satisfactory job under the epidemic?” and question
2 “how do you think the employment situation under the
epidemic?”. Assign values to the options, and assign the
options of employment confidence “very no confidence”,
“relatively no confidence”, “general”, “relatively confident”
and “very confident” to the ordered classification variables
of 1-5, respectively. The higher the value, the stronger the
confidence in employment and the confidence to find a
satisfactory job. Similarly, the options of employment situation
perception “very not optimistic”, “relatively not optimistic”,
“general”, “relatively optimistic’ and “very optimistic” are
assigned to ordered classification variables of 1-5, respectively.
The higher the value, the more optimistic the perception
of employment situation and the weaker the sense of
employment crisis.
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TABLE 2 Demographic characteristics of participants.

Variable

Epidemic anxiety
Normal (10-15 points)
Mild (16-21 points)
Moderate (22-29 points)
Serious (30-50 points)
Gender
Female
Male
Age
Under 18
18-25
26-30
Over 30
Education
Junior college
Undergraduate college
Postgraduate
Doctoral candidate
Major
Science and engineering
Liberal arts and history
Employment status
Unemployed
Employed
Employment confidence
Very no confidence
Relatively no confidence
General
Relatively confident
Very confident
Employment situation perception
Very not optimistic
Relatively not optimistic
General
Relatively optimistic
Very optimistic
Employment guidance

No

Yes

Employment location preference
Small towns
Small and medium-sized cities
Big city

Expected monthly salary (RMB)
Under 3,000

Frontiersin Psychology

Sample size
(N =1,132)

294
206
290
342

716
416

862
197
56

595

417

109
11

524
608

822
310

23
82
444
309
274

99
359

160

142

245

887

96
485
551

21

Proportion
(%)

25.97
18.20
25.62
30.21

63.25
36.75

76.15
17.40
4.95

52.56
36.84
9.63
0.97

46.29
53.71

72.61
27.39

2.03
7.24
39.22
27.30
24.20

8.75
31.71

32.86
14.13

12.54

21.64

78.36

8.48
42.84
48.67

1.86

(Continued)
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TABLE 2 (Continued)

Variable Sample size Proportion
(N=1,132) (%)
3,000-5,000 145 12.81
5,000-8,000 434 38.34
8,000-12,000 299 26.41
Over 12,000 233 20.58
Region
Western 282 2491
Central 81 7.16
Eastern 769 67.93

The measurement index of the explanatory variable is
epidemic anxiety, and the corresponding questions are the
mental health evaluation contents of 10 items about anxiety
and stress level in the second part of the questionnaire. The
five options of each question are “Almost none”, “Occasionally”,
“Sometimes”, “Most of the time” and “All the time”. The scores
of each option are 1-5 points in turn, and the scores of the
options of 10 questions are summed up. The higher the score, the
stronger the anxiety level of college students. According to the
total score, the epidemic anxiety level is further divided into four
levels: Normal (10-15 points); Mild (16-21 points); Moderate
(22-29 points); Serious (30-50 points).

The measurement indicators of control variables include
employment guidance, age, education, major, expected
monthly salary, region, etc. These variables may also affect
college students’ employment confidence and employment

situation perception.

Estimation

Because employment confidence and employment situation
perception are ordered multi classification variables, this paper
uses the ordinal multiple logistic regression model to estimate,
and the model is constructed as follows:

employment = By + P1 anxiety; + X;6 + ;i (1)

Among them, “employment” represents the dependent
variable: employment confidence or employment situation
perception. Subscript “i” represents each college student sample.
“anxiety” represents epidemic anxiety. “X” is the control
variable. “l” is the random error term. “fB¢” is the constant term.
“B1” is the regression coefficient of the explanatory variable.
And “§” is the vector composed of the regression coeflicient

corresponding to the control variable.
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Statistical analysis

The data were statistically analyzed by Stata 16.0
software. First, descriptive statistical analysis of demographic
characteristics and college students mental health and
employment status. Secondly, the ordinal multiple logistic
regression method was used to analyze the impact of epidemic
anxiety on Chinese college students’ employment confidence
and employment situation perception. Thirdly, according to
the gender and major differences of Chinese college students,
the explanatory variables and dependent variables are grouped
and regressed to explore the impact of epidemic anxiety level of
different groups on employment confidence and employment
situation perception. Finally, through the following three-step
regression method, the moderating effect of employment
guidance on employment confidence and employment situation
perception is analyzed: (1) College students are divided into
two groups: those who have received employment guidance
and those who have not received employment guidance. (2)
Regression between employment guidance and epidemic
anxiety separately, and analyze the impact of employment
guidance on epidemic anxiety. (3) Interact epidemic anxiety
with employment guidance to form an interactive item
(epidemic anxiety * employment guidance), and then regression
with employment confidence and employment situation
perception, respectively.

Results

demographic characteristics and selected characteristics of
the study population are shown in Table 2. Among 1,132 college
students, nearly 70% (67.93%) are from eastern China, and
nearly two-thirds are female, of which 72.61% are unemployed.
Most college students (74.03%) have mild or above epidemic
anxiety, and their employment confidence is not too high.
Most of them are in a general state (39.22%). 40.46% of
college students believe that the current employment situation
of the epidemic is not optimistic, and they have a strong
sense of employment crisis. In terms of employment options,
nearly half (48.67%) of college students choose to work
in big cities, and the proportion of college students who
expect a monthly salary of 5,000-8,000 yuan is relatively
high (38.34%).

Impact of epidemic anxiety on
employment confidence and
employment situation perception

Table 3 shows the relationship between epidemic anxiety

and Chinese college students employment confidence
and employment situation perception. Epidemic anxiety

Frontiersin Psychology

10.3389/fpsyq.2022.980634

significantly weakened college students’ employment confidence
(p < 0.01), hypothesis 1 was verified. At the same time, epidemic
anxiety has a negative impact on college students’ employment
situation perception, but not significant, hypothesis 2 was
verified. In addition, employment guidance and age increase
significantly improved (p < 0.01) college students’ employment
confidence and employment situation perception. Higher
education has a positive effect on employment confidence
and employment situation perception, and has a significant
promoting effect on employment confidence (p < 0.01). The
higher the expected monthly salary, the lower the employment
confidence. College students in eastern China have stronger
confidence in employment and more optimistic employment
situation perception.

Impact of gender and major differences
on employment confidence and
employment situation perception

The relationship between gender and major differences and
employment confidence and employment situation perception is
shown in Table 4. Male college students’ epidemic anxiety has a
greater negative impact on employment confidence (p < 0.01)
and employment situation perception (p < 0.1) than female
college students. Compared with college students of Liberal Arts
and History, the epidemic anxiety of college students of Science
and Engineering is more likely to lead to lower confidence
in employment (p < 0.01) and enhanced sense of crisis in

employment situation (p < 0.05).

The moderating effect of employment
guidance on employment confidence
and employment situation perception

The results of three-step regression analysis in Table 5
show that employment guidance has a moderating effect
on the relationship between epidemic anxiety, employment
confidence and employment situation perception. First, the
negative impact of epidemic anxiety on employment confidence
and employment situation perception of college students who
have received employment guidance is lower than that of college
students who have not received employment guidance, Second,
employment guidance can significantly reduce the epidemic
anxiety of college students (p < 0.01), further alleviate their
sense of employment crisis, and enhance their employment
confidence. Third, the interaction between epidemic anxiety
and employment guidance (epidemic anxiety * employment
guidance) has a positive impact on college students’ employment
confidence and employment situation perception, hypothesis 3
was verified.
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TABLE 3 Impact of epidemic anxiety on employment confidence and employment situation perception.

Variable name

Dependent variable

Employment confidence

Employment situation perception

Explanatory variables Epidemic anxiety

Control variable Employment guidance
Age
Education
Major
Expected monthly salary
Region

N 1,132

—0.407%** (—8.053)
0.977*** (6.990)
1.112%** (9.505)
0.331*** (3.836)

0.024 (0.216)
—0.042 (—0.748)
0.085 (1.298)

—0.017 (—0.357)
0.791%** (5.965)
0.993*+* (9.237)
0.036 (0.446)
—0.229%* (—2.092)
0.006 (0.114)
0.006 (0.098)
1,132

*p < 0.1, **p < 0.05, ***p < 0.01; Standard error of robustness in brackets.

Discussion

Research shows that the impact of COVID-19 on college
students’ mental health is multifaceted, mainly manifested
in fear, anxiety, worry, etc. College students’ mental health
problems will also have a certain impact on their employment
(Chen et al,, 2020). The main purpose of this study is to
analyze the impact of college students’ epidemic anxiety on their
employment confidence and employment situation perception.
The survey shows that 74.03% of college students feel anxious
about the COVID-19, of which 30.21% have serious anxiety,
25.62% are moderate anxiety, and mild anxiety accounts for
18.20%. The anxiety of college students may be related to
the influence of COVID-19 on their study, life, interpersonal
communication and employment (Sun et al., 2021). In addition,
nearly 50% of college students felt general or no confidence
in employment, and 73.32% of college students believed that
the current employment situation of the COVID-19 was not
optimistic or general. College students’ low confidence in
employment and a strong sense of crisis in the employment
situation are also closely related to the heavy damage COVID-19
has brought to the global economy. The economic downturn has
caused the depression of the employment market, the normal
employment interview is often blocked, college students have
difficulties in going abroad to study, the internal employment
competition is intensifying, and there is a serious “Involution”
phenomenon* in China (Wang and Zhang, 2022), which leads

4 The original meaning of the word ‘Involution” refers to the
phenomenon that human society stagnates or cannot be transformed
into another advanced mode after reaching a certain form in a
development stage. In short, it means "growth without development”,
"ineffective efforts”, “excessive competition”, etc. During the epidemic
period, after spreading on the Internet, many college students used it to
refer to irrational internal competition or “forced voluntary” competition.

Now it also refers to the phenomenon that the same industry competes to
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college students to face the employment problem with a more
pessimistic attitude.

Previous studies have shown that college students’ anxiety
during the epidemic has a certain negative impact on
employment. This study also confirmed this conclusion through
the results of the ordinal multiple logistic regression, and
expanded and supplemented it. The results show that COVID-
19 anxiety has a negative impact on Chinese college students’
employment confidence and employment situation perception.
In recent years, the global economic downturn, domestic
economic downward pressure and COVID-19 have made the
employment situation of college graduates more severe. The
increasing anxiety about the epidemic has caused psychological
burden on college students, making it more difficult for college
students to obtain the desired jobs when looking for a job
(Gao et al, 2021). Therefore, college students’ employment
confidence is also more vulnerable to attack, their perception
of the employment situation is more pessimistic, and their
sense of employment crisis is enhanced. In addition, from the
statistical analysis results of the control variables, employment
guidance helps college students build employment confidence
and judge the employment situation with an optimistic attitude.
College students who have received employment guidance will
have a clearer plan for their career, a clearer employment
goal when choosing a job (Ma et al, 2021), and have
stronger employment confidence. At the same time, with the
growth of college students’ age and the improvement of their
educational background, college students” psychological quality
is gradually mature and their ability to work and interpersonal
communication is continuously improved, their employment
confidence is enhanced, and their sense of crisis in the
employment situation is reduced. From a regional perspective,
the overall economic level and employment situation in the
eastern region are far better than those in the central and western

pay more efforts to compete for limited resources, resulting in the decline

of individual "income effort ratio”. It can be seen as “hard inflation”.
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regions (Yuan et al, 2018). College students are more likely
to find a satisfactory job in the eastern region, so they have
stronger confidence in employment. However, when the salary
level of employment cannot meet expectations, the higher the
expectation of monthly salary, it will reduce the employment
confidence of college students.

From the perspective of gender and major differences,
compared with female college students, male college students’
epidemic anxiety can weaken their employment confidence
to a greater extent and have a higher sense of crisis in
the employment situation. On the one hand, this may be
related to the Chinese thought of “Male in Charge of The
Outside, Female in Charge of The Inside”. Male are given
the responsibility of “supporting the family” in society, and
there is great pressure on employment. On the other hand,
male pay more attention to the money and power that
work can bring , for example, male are more eager to seek
higher paid jobs and male are longing for higher positions
(Yang and Zhao, 2020). From these two levels, male have
higher requirements for employment. The destruction of the
employment environment caused by the epidemic has led
to the increase of employment uncertainties and the lack of
a large number of high-quality jobs (Phyllis et al., 2020),
which has made male college students increasingly anxious
about the epidemic and have a stronger sense of crisis in the
employment situation, affecting their confidence in finding a
satisfactory job. Compared with college students majoring in
Liberal Arts and History, college students majoring in Science
and Engineering have higher requirements for salary level.
College students majoring in Science and Engineering have
strong professional skills and believe that their professional
value is high, such as electronic information technology, urban
planning, construction engineering, chemical engineering, etc.,
and do not consider employment positions whose salary is lower
than expected. However, affected by the epidemic, the wage level
in the employment market has declined, the supply of high
paying jobs has decreased, and the employment competition
has intensified (Wang et al., 2022), leading to the epidemic
anxiety, which has a greater negative impact on the employment
confidence and employment situation perception of Science and
Engineering college students.

Active employment guidance can effectively reduce college
students’ anxiety about the epidemic, and has a moderating effect
on college students’ employment confidence and employment
situation perception. The opening of employment guidance
work and guidance courses in colleges and universities is an
important window for college students to learn workplace
skills, obtain employment market information, build career
planning, and form a positive outlook on employment. College
students who have received employment guidance are not
only trained to obtain reliable employment information, grasp
the changes of employment situation and job selection skills
(Mahir et al, 2021). Moreover, it can also get the help of
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TABLE 4 Impact of gender and major differences on employment confidence and employment situation perception.

Employment situation

Employment

Employment situation

Employment

Variable name

perception (major)

confidence (major)

perception (gender)

confidence (gender)

Male Female Male Science and Liberal Arts Science Liberal

Female

Arts and
History

and

and History

Engineering

Engineering

10.3389/fpsyq.2022.980634

—0.363*** (—5.140) —0.156** (—2.241) —0.143** (2.169)

—0.429%** (—5.858)

—0.063 (1.001) —0.126* (—1.655)

—0.564%** (—6.674)

—0.325%* (—4.974)

Epidemic anxiety

Controlled Controlled Controlled

Controlled

Controlled Controlled

Controlled Controlled

Control variable

608

524

608

524

416

716

416

716

*p < 0.1, **p < 0.05, **p < 0.01; Standard error of robustness in brackets.
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TABLE 5 The moderating effect of employment guidance on employment confidence and employment situation perception.

Variable Step 1 Step 2 Step 3
name
Employment Employment situation Epidemic Employment Employment
confidence perception (employment anxiety confidence situation
(employment guidance) perception
guidance)
Yes No Yes No
Epidemic anxiety =~ —0.413** (=7.328)  —0.436*** (—3.564)  —0.027 (-0.524)  —0.153 (1.299) —0.486*** —0.002 (—0.126)
(—4.183)
Employment —0.436%* 0.711* (1.892) 0.539 (1.349)
guidance (—3.385)
Epidemic 0.097 (0.761) 0.011 (0.718)
anxiety*employment
guidance
Control variable Controlled Controlled Controlled Controlled Controlled Controlled Controlled
N 887 245 887 245 1,132 1,132 1,132

*p < 0.1, **p < 0.05, ***p < 0.01; Standard error of robustness in brackets.

instructors on psychological counseling, alleviate the anxiety
of college students caused by the impact of the epidemic,
develop a positive attitude toward employment, and be
able to methodically look for employment opportunities and
actively face employment difficulties in COVID-19 (Falcon-
Linares et al, 2021). Compared with college students who
have not received employment guidance, they have a more
optimistic attitude toward employment, a sense of crisis
in the employment situation has been alleviated, and their
employment confidence has been enhanced. The results
show that active employment guidance is very necessary for
college students.

Conclusion

74.03% of college students were anxious about the COVID-
19, of which 73.32% were not optimistic about the employment
situation. Nearly 50% of college students have low confidence in
employment. There is a significant negative correlation between
epidemic anxiety and Chinese college students’ employment
confidence, and there is a negative correlation between
epidemic anxiety and employment situation perception, but
it is not significant. The stronger the epidemic anxiety, the
stronger the sense of crisis in the employment situation,
and the weaker the employment confidence. Employment
guidance, older age and higher education have a significant
positive impact on college students’ employment confidence
and employment situation perception. College students in
the eastern region have higher employment confidence and
more optimistic perception of the employment situation, but
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the higher the monthly salary, the lower the employment
confidence. Compared with female college students and Liberal
Arts and History students, male college students and Science
and Engineering students’ epidemic anxiety have a stronger
negative impact on employment confidence and employment
situation perception. Employment guidance for college students
can help alleviate the anxiety of college students, enhance
their confidence in employment and reduce their sense of
crisis in the employment situation. Employment guidance plays
an important role in moderating the relationship between
epidemic anxiety and employment confidence and employment
situation perception.

College Students” epidemic anxiety has an important impact
on their employment. Combined with the research results, the
enlightenment to us is that the state and universities should
start from the following aspects to promote the employment
of college students. First, colleges and universities should
pay attention to psychological counseling of college students.
College student counselors, tutors and psychological counseling
departments in colleges and universities should timely find and
eliminate college students’ anxiety or depression, encourage
college students to maintain good work and rest habits,
strengthen outdoor exercise, and reduce the anxiety caused
by the epidemic (Li and Chen, 2022). Second, strengthen
employment guidance in colleges and universities. Deliver
the latest employment information, urge college students
to build career plans, change their employment concepts,
reasonably position employment goals, and adjust employment
expectations. Pay special attention to the employment guidance
for male college students and Science and Engineering
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students, and combine the employment guidance with mental
health education, and always pay attention to the mental
health problems of college students (Wang et al, 2019).
Third, vigorously support the development of small, medium-
sized and micro enterprises. Small, medium-sized and micro
enterprises are the main force to accommodate the employment
of a large number of college graduates, ensure sufficient
employment positions, guide college students to work in
private enterprises, and avoid excessive pursuit of employment
positions in state-owned enterprises and government agencies®
(Zhang and Gao, 2022). Fourth, improve the employment and
entrepreneurship service system for college students. Strengthen
the employment assistance for fresh graduates, such as
employment subsidies, employment position recommendation,
etc. Build an employment and entrepreneurship service system
for college students based on big data technology, dynamically
monitor the employment situation of college students, and
use big data to link enterprises and colleges (Li, 2022), so as
to solve the employment problem of college students faster
and better.
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Introduction

The psychological effects of COVID-19 pandemic

The COVID-19 pandemic caused a spike in the prevalence of stress and anxiety (Yao
et al., 2020). Globally, between January 2020 and January 2021, depressive disorders
increased by 27% while anxiety disorders increased by 25% (Santomauro et al., 2021).
Despite attempts to promote mental health practices through digital resources (Arenliu
etal., 2020), the pandemic massively impacted adolescents and young adults as it doubled
the prevalence of depressive and anxiety symptoms among youths (Racine et al., 2021).

A “new normality” has changed our everyday life (Bozkurt and Sharma, 2020)
and social norms (Andriani, 2020). Previous research on natural disaster preparedness
(Kostouros and Warthe, 2020; Warthe et al., 2022; Di Giuseppe et al., 2023 (In Press))
does not suggest how to deal with a long-term phenomenon such as a pandemic that has
caught global communities unprepared. COVID-19 and its effects have highlighted the
urgency for individuals and societies to fortify themselves at a psychosocial level.

A key construct to address this need is resilience, defined as the ability to adaptively
cope with adversity (Luthar et al, 2000), resulting from the dynamic interaction
among genetic, biological, and environmental factors (Herrman et al., 2011). In this
paper, we refer to resilience as the process that allows the individual, group, and
community to cope with, overcome, and emerge strengthened from negative experiences
(Grotberg, 1995; Hamby et al, 2018). To date, most studies on the effects of the
pandemic primarily examine the risk factors for individuals’ health, while studies that
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explore resources and assets that promote positive coping with
the adverse effects of the pandemic are still scarce.

Starting from this premise, the following paper is the
result of a collective reflection shared by resilience researchers
across the globe (Fondazione Patrizio Paoletti, 2022), inquiring
about how the pandemic can be considered a catalyst for
change for building more resilient communities and social
structures. As a contribution to facing the current emergency,
resilience researchers share four interdisciplinary insights that
are presented in the current paper.

Discussion
What can we learn from COVID-19?

Insight 1: Being more aware of brain
functioning and its potential can help us face
the global increase in anxiety and depression

Every individual, community, and institution should access
theoretical and practical knowledge about the human brain
and mental functioning to become more resilient. Adults
can become more resilient by reprogramming their brains to
counteract the effects of stress by enhancing the activity of
the prefrontal cortex and coping circuits (Fredrickson, 1998;
Davidson, 2000; Korb, 2015; Tabibnia and Radecki, 2018).
Stressors negatively impact the prefrontal cortex, which is the
seat of higher functions (Diamond, 2016), and the synthesis
of brain-derived neurotrophic factor (BDNF), which is critical
for neuronal plasticity (Fritsch et al., 2010). Tabibnia (2020)
highlights three neuroscience-based strategies that are key
for building resilience: (1) reducing the negative impact of
experience (e.g., via cognitive reappraisal) and therefore the
distress responses of the amygdala, hypothalamic-pituitary-
adrenal axis, and autonomic nervous system; (2) increasing
positive experience (e.g., optimism and social cohesion) and
associated activation of mesostriatal reward circuits, which can
counteract stress responses; (3) cultivating self-transcendence
(with techniques such as meditation, mindfulness), thereby
reducing the activation of the default mode network (DMN)
and associated rumination, self-reflection, and mind-wandering.
Different meditation techniques, such as Quadrato Motor
Training (QMT), can indirectly incentivize resilience by
increasing prefrontal activation and decreasing the DMN
(Dotan Ben-Soussan et al., 2013; Paoletti and Ben-Soussan, 2021;
Paoletti et al., 2022a).

Insight 2: It is necessary to develop an
awareness of human interconnectedness to
overcome adversity

Our wellbeing is not only dependent on our actions toward
ourselves and toward others but is also influenced by the
actions of others (White and McCallum, 2021). We can be
more resilient when we are focused on other individuals
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and their needs through empathy, compassion, and tolerance
(Jordan, 2004; Slavich et al., 2021). Additionally, the support of
family, friends, and community is considered another source
of strengths crucial to developing resilience and overcoming
adversity in diverse cultural contexts and populations (Hamby
et al,, 2018; Kelmendi and Hamby, 2022). Conversely, “self-
centered” resilience reinforces social alienation, hindering the
development of a sense of brotherhood and responsibility
to others (Mahdiani and Ungar, 2021). Individuals’ sense of
community is not yet sufficiently developed to cope with a
global emergency (Hirsch, 2010; Turcotte and Caron, 2017), as
indicated by the social tensions about biopower (Arminjon and
Marion-Veyron, 2021) and the difficulties in complying with
anti-contagion measures (Hills and Eraso, 2021). Noticeably,
activities such as artistic engagement can improve the level
of resilience of individuals and communities (Reed et al,
2020). The creative process (e.g., drawing) allows the expression
and processing of emotions within group interventions as
well as with COVID-19 patients (Bhattacharya et al., 2022).
Plus, it has been demonstrated that the creative potential
represents a protective factor against COVID-19 lockdown
stress (D’Anselmo et al., 2022).

Insight 3: School-programs should educate
next generations in resilience

To face the global spread of anxiety and depression among
youth as a consequence of the pandemic (Racine et al., 2021),
resilience must be promoted and integrated in educational
settings. The educational landscape should create personalized
and collective support strategies and integrate resilience in
educational curricula around the world (Mwangi et al., 2017;
Kelmendi and Hamby, 2022). Educational systems must develop
new strategies to survive the long-term crisis sustainably,
ensuring that no one is left behind (Bozkurt, 2022) in light
of socioeconomic disparities between countries. Fundamental
to this is the digitalization of educational systems, possibly
facilitated by preparatory interventions to support students,
teachers and parents (Hyseni- Duraku and Hoxha, 2020).

Insight 4: Self-training resilience tools can
allow individuals, groups, and communities to
access neuro-psycho-pedagogical knowledge
to face adversities, uncertainty, and changes in
everyday life

Self-educational programs can help people to understand
the links between neuro-psycho-physiological states, emotions,
and behaviors to re-interpret events and emergencies and
create a resilient community. In this sense, Patrizio Paoletti
Foundation designed a self-administered resilience-training
program entitled “Ten Keys (i.e., suggestions) for Resilience”
(Table 1; Paoletti et al., 2022a). The program was born in the
framework of the Sphere Model of Consciousness (Paoletti,
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TABLE 1 Ten-Keys for resilience by Patrizio Paoletti Foundation. Revised version from (Di Giuseppe et al., 2022a).

Key

Content

Neuropsychopedagogical principle

(1) Focus on what you can control and make small
decisions.

(2) Identify an attainable, exciting, measurable goal.

(3) Several times a day become aware of your posture.

(4) Be inspired by stories.

(5) Ask yourself what is really important.

(6) Cultivate gratitude.

(7) Appreciate the other as a resource, cultivate and
expand your social network.

(8) Cultivate curiosity.

(9) Practice a few minutes of silence.

(10) Embrace and transform: before bedtime, generate

Bringing attention to the here and now and making
small decisions to overcome uncertainty.

Setting goals, foreseeing obstacles, and cultivating
positive beliefs.

Setting body posture for physical activation, raising
attention and self-confidence.

Following resilience role-models.

Training in self-motivation, listening to your most
intimate preferences.

Learning to cultivate positive emotions (e.g., gratitude)
and to manage negative emotions.

Listening, sharing experiences, enhancing social and
interpersonal resources.

Learning from everything and from every experience.
Practicing multiple times a day intentional silence,
envisioning the best version of yourself.

Self-programming and foreshadowing of the future

Observation and Self-observation (Paoletti and
Selvaggio, 2011a)

Observation and Self-observation (Paoletti and
Selvaggio, 2011a).

Observation and Self-observation (Paoletti and
Selvaggio, 2011a).

Mediation (Paoletti and Selvaggio, 2011b).

Mediation (Paoletti and Selvaggio, 2011b).

Mediation (Paoletti and Selvaggio, 2011b).

Translation (Paoletti and Selvaggio, 2012).

Translation (Paoletti and Selvaggio, 2012).

Normalization (Paoletti and Selvaggio, 2013)

Normalization (Paoletti and Selvaggio, 2013)

your tomorrow today.

through proactive storytelling of daily life.

2002a,b; Paoletti et al., 2022¢; Paoletti and Ben Soussan, 2019),
and was inspired by interdisciplinary literature (Fredrickson,
1998; Davidson, 2000; Korb, 2015; Paoletti, 2018; Tabibnia and
Radecki, 2018). The 10 Keys for resilience are theoretical-
practical indications describing how a resilient brain works.
These indications support the process of awareness through
the proactive re-signification of experience at a cognitive level,
improving emotional regulation and the physical wellbeing
of the individual. Taken collectively, the 10 Keys create an
expanded conceptualization of resilience, where the individual
trains to overcome adversity to transform the adversity into
an opportunity for personal and collective growth (Paoletti
et al., 2022a). The 10-Keys are organized according to the four
neuro—psycho-pedagogical principles of the Pedagogy for the
Third Millennium (PTM; Paoletti, 2008, 2018): Observation,
Mediation, Translation, Normalization Paoletti and Selvaggio,
2011a,b, 2012, 2013; Paoletti et al., 2022a. The Ten-Keys were
applied in emergency and challenging context (e.g., earthquake
survivors, inmates, and juvenile penal justice educators) even
during COVID-19 pandemic (Di Giuseppe et al., 2022¢; Di
Giuseppe, 2022; Di Giuseppe et al., 2022a,b, 2023 (In Press);
Maculan et al., 2022; Paoletti et al., 2022b).

Conclusion
The four insights, resulting from the encounter among

resilience researchers (Fondazione Patrizio Paoletti, 2022), offer
an interpretation of the experiences lived during the pandemic.

Frontiersin Psychology

Taken collectively, these insights integrate neuroscience,
psychology, and pedagogy to face the post-pandemic world with
an interdisciplinary knowledge. The insights aim at helping us
to face the current emergency and preparing us for the future,
overcoming the global spread of anxiety and stress highlighted
by scientific literature. Next generations could benefit from
re-analyzing the concept of resilience as a set of strengths
of the individual and community to promote wellbeing and
mental health. It is also crucial, in the future of the educational
systems, to integrate resilience in school programmes, and to
promote self-training in resilience across the life cycle. These
neuro-psycho-pedagogical insights eventually can be translated
to a wide range of emerging future challenging situations which
we are currently facing, such as financial instability, war, and
climate change.
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Hoarding behavior can effectively improve people's ability to resist risks, so as
to reduce the negative effects of risks. However, excessive hoarding behavior
will seriously reduce people's quality of life. The COVID-19 pandemic can cause
excessive hoarding in a large number of people in a short period of time, and
also cause a series of economic problems such as social material shortage. It
is unclear how hoarding levels are linked to fear and negative emotions caused
by COVID-19 among people of different educational backgrounds and social
status. The purpose of this study was to explore the relationship between fear of
COVID-19 and hoarding behavior in different populations in school and social
contexts, as well as the mediating role of negative emotions and the moderating
role of subjective/objective social status and education level in this process.
An online cross-sectional survey was conducted in various provinces in China
in January 2022. Demographic information, the MacArthur Scale of Subjective
Social Status, the Fear of COVID-19 scale, the Depression Anxiety Stress-21, and
the Saving Inventory-Revised were used to evaluate the severity of individual
hoarding symptoms, the frequency of hoarding, the degree of fear, and the
negative emotions (depression, anxiety, stress) caused by COVID-19. Research
data showed that fear of COVID-19 was significantly correlated with hoarding
behavior (p<0.05). Fear of COVID-19 was significantly lower in the student
sample than in the nonstudent sample (p<0.05). Negative emotions played
a mediating role in the relationship between fear of COVID-19 and hoarding
behavior (p<0.05). Educational and economic levels moderated this process,
but social status did not. Compared with the student sample, educational
background and income had less of a moderating effect on the depression,
anxiety, and stress caused by fear of COVID-19 in the nonstudent sample.
However, these factors had a more regulative effect on the clutter and excessive
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acquisition behavior caused by depression, anxiety, and stress, although not on
difficulty discarding. These findings suggest that reduce negative emotions in
the population, improve cognitive levels, and provide financial support from
governments may be effective ways to reduce hoarding symptoms.

KEYWORDS

COVID-19, hoarding behavior, obsessive-compulsive disorder, educational
background, economic level, mental health

Introduction

Hoarding is typical of many animals. Excessive hoarding is
called hoarding disorder (Davidson et al., 2019). According to
theory, hoarding disorder arises from unusual beliefs regarding
and strong emotional attachment to items as well as executive
functioning  deficits, behavioral avoidance, and early
developmental factors (Frost and Hartl, 1996; Mataix-Cols et al.,
2010). Recently, the fifth edition of the Diagnostic and Statistical
Manual of Mental Disorders officially classified hoarding disorder
as a disease, which is associated with trichotillomania and body
dysmorphic disorder. Hoarding disorder refers to "unrestrained
accumulation behavior," which is characterized by individuals’
tendency to constantly acquire and accumulate new items in their
living quarters and to experience difficulty discarding useless
hoarded items or even excessive demand or other behaviors. This
behavior makes it impossible for such people to live a normal life
(Battle, 2013). Worryingly, an assessment of hoarding behaviors
among Asian adults found a lifetime prevalence of 2% and a
general prevalence of 22.6% (Subramaniam et al., 2014). Hoarding
disorder has seriously reduced the quality of life of this segment
of the population and significantly affected the average emotional
level of patients.

Some cities in China continued to report higher numbers of
COVID-19 cases in January. In response, China has adopted a
unique and efficient dynamic clearing strategy for the domestic
pandemic. China's stringent zero-COVID strategy will face its
toughest test when millions of people travel around the country
for Chinese New Year and the Winter Olympics begin in Beijing.
The government's dynamic clearing of COVID-19 has inevitably
led to blockades of some areas (Xiong et al., 2020; Mallapaty,
2022). Similar to the situation of the SARS epidemic in China in
2003 (Maunder et al., 2003; Chan et al., 2006; Cheung et al., 2008).
Our study was conducted in this epidemic environment, the
intermittent shortages of living materials and individual social
isolation caused by COVID-19 may have negative impacts on
individual mental health that cannot be ignored. COVID-19
significantly impacts people’s risk perceptions, stress levels, and
fear. In terms of risk perceptions, one study used the 8-item
COVID-19 Risk Perception Scale to assess individual risk
associated with COVID-19 (Yildirim and Giiler, 2020). The results
showed that people’s levels of risk perception are significantly
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positively correlated with the severity of COVID-19 and self-
efficacy. This assessment was conducted by using a scale related to
exposure to stressors (Tambling et al., 2021), which showed that
people's stress increased significantly during the COVID-19
pandemic. In terms of fear, Chung-Ying Lin et al. developed the
Fear of COVID-19 Scale (FCV-19S) to assess the population's fear
of COVID-19 during the pandemic, which has been associated
with satisfactory psychological measurement results in 10
countries (Lin et al., 2021). In addition, experimental data have
shown that during the COVID-19 pandemic, fear of the pandemic
has increased significantly. Recently, studies have used the
Obsessive Compulsive Inventory-Revised, the Cognitive and
Affective Mindfulness Scale-Revised, and the Depression Anxiety
Stress Scales-21 (DASS-21) to evaluated the general population
(Marazziti et al., 2021) and found that the prevalence of obsessive-
compulsive hoarding disorder increased by approximately 4%
following the onset of the pandemic.

Recent studies have reported a significant increase in the
hoarding of daily necessities such as food, drinking water, and
toilet paper during the pandemic (Benatti et al., 2020; Sim et al,,
2020). The frequency of this phenomenon and the increasing
number of people with hoarding disorder have drawn attention
from academic circles. Since the end of 2019, studies have mainly
focused on the relationship between the dissemination of
information by news media, social distancing, personality traits,
stress levels, negative emotion levels and hoarding behavior
during the COVID-19 pandemic. A study of 770 adolescents in
the United States (Oosterhoff and Palmer, 2020) showed that the
more frequently they were exposed to COVID-19-related media
and disinfection practices, the higher their degree of hoarding
behavior. In addition, 530 Japanese adults (Yoshino et al., 2021)
and the German population (Fink et al., 2021) were evaluated in
terms of hoarding behavior and personality traits. Multivariate
regression analysis showed that individuals with high levels of
agreeableness, neuroticism, openness, and cupidity tended to
hoard more items during the pandemic. Individuals experience
higher levels of depression, anxiety and distress in response to
stressful events related to COVID-19 and may exhibit greater
degrees of hoarding disorder (Fontenelle and Miguel, 2020;
Ouellette et al., 2021). Importantly, some research data have
shown that obsessive-compulsive hoarding places a tremendous
burden on an individual's economic level (Tolin et al., 2010).
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Groups of different social classes and economic levels have
different susceptibility to stress and different tolerance to risk
(Cheng and Chan, 2008). However, the question of whether there
is a correlation between the hoarding levels of people from
different educational backgrounds and the fear and anxiety caused
by COVID-19 remains under investigation, and the influence of
social status and economic level on this process remains unclear.
Therefore, this paper used a scale to evaluate the relationship
between negative emotions and hoarding behavior during the
COVID-19 pandemic as well as the mediating and moderating
roles played by educational background and economic level in this
process, with the aim of providing a reference concerning the
impact of COVID-19 on individual psychological emotions and
hoarding behavior.

Materials and methods
Participants

Over the course of nearly one month (10 January 2022 to 10
February 2022), offline survey activities and personal freedoms
were restricted due to the requirements of the relevant
governments (for example, large-scale events were banned, public
facilities were closed, and people were urged to reduce social
contact). In addition, policies related to pandemic prevention and
control prevented offline survey activities from being carried out
normally. Therefore, we distributed a questionnaire aimed at
evaluating hoarding behavior to the subjects via online and social
media channels. An a priori sample size calculation for ¢-test
design with an anticipated medium effect size of 0.5, power level
0f 0.95, and p < 0.05 for two groups and seven measurement times
(Faul et al.,, 2007), suggested a minimum sample size of 210
participants (G*Power 3.1.9.6 software; Faul et al., 2007). And an
a priori sample size calculation for correlation analysis design with
an anticipated medium effect size of 0.3, power level of 0.9, and
P <0.05 for two groups and seven measurement times, suggested
a minimum sample size of 109 participants. (Béiuerle et al,
2020a,b; Teufel et al., 2020; Weismiiller et al., 2020). In the analysis,
we included only individuals aged 18-65, excluding younger and
older respondents as well as respondents whose answer times were
too short or too long. All participants provided written informed
consent prior to participating in the online survey. The survey was
completely anonymous and was approved by the relevant
ethics committee.

Assessment

We use an online software named “Questionnaire Star” to
design the questionnaire content and publish the questionnaire
online. This study used qualitative methods to collect data, and the
entire evaluation process took about 180-600s. The estimated
time is based on the fastest time for 15 undergraduate volunteers
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to fill out the questionnaire effectively. In addition, considering
that a long answer time may affect the questionnaire quality,
we invited mental health experts from Hebei Medical University
to conduct an evaluation. Finally, we set the upper limit of the
answer time as 600s. During this assessment, participants were
able to save their responses and double-check their responses
upon submission. The assessment asked respondents to report
demographic information such as their age, gender, living area
and place of birth, educational background, subject type, whether
or not they were an only child, whether or not they were a student,
their objective economic condition and social status level. The
MacArthur Scale of Subjective Social Status (Goodman et al.,
2007), the Saving Inventory-Revised (SI-R) (Frost et al., 2004,
2011; Tolin et al., 2010; Kellman-McFarlane et al., 2019), the
Depression Anxiety Stress Scale-21 (DASS-21) (Henry and
Crawford, 2005; Bduerle et al., 2020a,b; Hetkamp et al., 2020;
Musche et al., 2020; Weismiiller et al., 2020; Schweda et al., 2021;
Skoda et al., 2021a,b) the Fear of COVID-19 Scale (FCV-19S)
(Béuerle et al., 2020a,b; Hetkamp et al., 2020; Musche et al., 2020;
Weismiiller et al., 2020; Schweda et al., 2021; Skoda et al., 2021a,b),
and the Hoarding Frequency Scale were also included. The
collected data were analyzed by using Pearson correlation analysis,
a confidence test, an independent sample f-test, a regression
analysis, and mediating and moderating effect analyses. To ensure
the accuracy of the analysis, all scales in this study refer to
authoritative journal literature, and mature scales with high
reliability and efficiency are selected. All scales were developed by
foreign scholars and the original scale language was English. The
Fear of COVID-19 scale, the Saving Inventory-Revised etc. were
translated and backtranslated according to the procedure
proposed by Brislin (Davidson et al., 2019). Our team invited 3
bilingual doctors to translate and reverse translate the scale, and
invited 2 experts in the field of psychology to investigate the scale
and adjust it according to the situation.

Demographic information

In terms of demographic information, the questionnaire
assessed the participants’ age, gender, place of living and place of
birth, educational background (the educational background of the
subjects was evaluated on a 3-point scale; 1=junior college,
2 =undergraduate, 3 =master’s degree or above), major, whether
or not the participants was an only child, whether or not the
participant was a student, participants’ objective economic
condition and social status level, namely, the occupation of the
participant’s father/mother (subjects' parents’ occupation was
evaluated on a 5-point scale; 1 =temporary worker, unemployed,
farmer or unskilled worker, etc., 2=manual worker, such as
construction worker, technician, self-employed and related
personnel, 3=general management personnel, technicians,
commercial service personnel such as a driver, salesperson, etc.,
4=middle management personnel, personnel of state organs,
party and government organizations, personnel of public
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institutions, scientific and technical personnel such as a teacher,
doctor, etc. 5=senior management personnel, party and
government organs of leading cadres, private owners such as a
civil servant, manager, etc.), level of education (father/mother
divided in accordance with scores concerning standard assessment
subjects with 6 levels of education for parents; 1=elementary
school or primary school, 2 =junior high school degree, 3 =high
school or technical secondary school degree, 4 =college degree,
5=bachelor's degree, 6 =graduate degree or above), and annual
family income (RMB was used as the economic standard to
evaluate the economic conditions of the subjects on a 10-point
scale, 1 =no income, 2=2,000 RMB or less, 3=2,000-5,000 RMB,
4=5,000-10,000 RMB, 5=10,000-30,000 RMB, 6 =30,000-50,000
RMB, 7=50,000-100,000 RMB, 8=100,000-150,000 RMB,
9=150,000-200,000 RMB, 10=200,000 RMB and above).

MacArthur scale of subjective social status

This scale is a self-report tool. The scale features a single
dimension and includes only one item. It is used as a subjective
evaluation of the social status, social status, and economic level of
both students and nonstudents as well as the degrees of visibility
and respect, reputation and prestige associated with those
individuals (Goodman et al., 2007). The scale is scored on a
10-point scale. The higher the corresponding score selected by the
subject is, the higher the subject’s level social status according to
his or her subjective evaluation.

Saving inventory-revised

This inventory is a self-report tool used to assess the severity of
hoarding disorder in subjects (Frost et al., 2004). The scale includes
21 items, which are divided into three dimensions: clutter, difficulty
discarding, and excessive acquisition. The original SI-R has been
proven to exhibit good psychometric characteristics in terms of
internal consistency, confidence, convergence and divergence (Tolin
et al,, 2010; Frost et al,, 2011). The total score of the scale ranges
from 0 to 92, with a 5-point scale ranging from 0 (never) to 4
(extremely) for each item. The higher the subject's assessment score
is, the more likely he or she is to engage in the behavior in question.
Recently, Kellman-McFarlane et al. proposed 39 points as the
optimal threshold to distinguish hoarders from nonhoarders by
reference to the receiver operating characteristic curve (Kellman-
McFarlane et al., 2019).

Depression anxiety stress scale-21

This scale is a self-report tool used to assess participants' levels
of negative emotions such as depression, anxiety and stress. The
scale consists of 21 items divided into 3 dimensions in accordance
with Clark and Watson's tripartite model (Henry and Crawford,
2005), namely, depression (sadness, anhedonia, lack of initiative,
low self-esteem, etc.), anxiety (panic, fear, etc.) and stress
(irritability, impatience, tension, etc.). Experience has proven that
DASS-21 exhibits good psychometric characteristics in various
environments (Henry and Crawford, 2005). The total score of the
scale is 0-63 points (0-21 points for each dimension), and the
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score for each item is 0-3 points (always matched). The higher the
evaluation score of the subject is, the higher the corresponding
levels of depression, anxiety and stress.

Fear of COVID-19 scale

This scale is a self-report tool used to assess subjects’ level of
fear during the COVID-19 pandemic. Following a revision, the
scale consists of 7 items and a single dimension. The original
FCV-19S has been shown to exhibit good psychometric
characteristics in various situations (Biuerle et al., 2020a,b;
Hetkamp et al., 2020; Musche et al., 2020; Weismiiller et al., 2020;
Schweda et al., 2021; Skoda et al., 2021a,b). Each item is scored on
a 5-point scale ranging from 1 (strongly disagree) to 5 (strongly
agree). The higher the subject's assessment score is, the stronger
that subject’s level of fear of the novel coronavirus.

Hoarding frequency scale (from store)

This scale is a self-report tool used to assess hoarding
frequency via a single item that asked respondents how often they
hoarded supplies from a grocery store or department store over
the past 7 days. The Hoarding Frequency Scale features a single
dimension and only one item, and it has been shown to exhibit
good psychometric characteristics in various environments
(Oosterhoff and Palmer, 2020). The total score of the scale ranged
from 1 to 5, and each item is scored from 1 (never) to 5 (very
frequently). The higher the evaluation score of the subject is, the
more frequently that subject exhibits hoarding behavior.

Statistical analysis

After entering the data into the computer, we used SPSS 21.0
software for data analysis. The steps are as follows: First, the
deviation analysis of common methods; Secondly, descriptive
statistics and Pearson correlation analysis were carried out for the
main variables. Third, the t-test was used to determine the
differences in relevant indicators between student samples and
nonstudent samples, and between hoarders and nonhoarders.
Fourthly, the process plug-in developed by Hayes is used to select
models 7, 8, 14, 15, 58, 59 to test the mediation model and
moderation model regulation model respectively. Descriptive
statistics are reported as mean +/— standard deviation.
Independent sample t-test is to divide the samples into student
samples and nonstudent samples, as well as into hoarder samples
and nonhoarder samples for analysis. We planned a mediation and
moderation analysis with bootstrapping techniques using the
PROCESS macro for SPSS (version 3.0; Hayes, 2015). Overall,
we performed six models, using consistently the total FCV-19S
score as an independent variable. SI-R (Clutter, Difficulty
Discarding and Excessive Acquisition) and Hoarding Frequency
Scale scores served as dependent variables in separately calculated
models. DASS-21 (Anxiety, Depression, and Stress) total score and
subscale score were used as mediating variables. We performed
10,000 bootstrap samples to generate a 95% bias-corrected
confidence interval of the indirect effect a*b. In our mediation
analysis, the a path represented the path from FCV-19S to
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DASS-21, and the b path represented the path from DASS-21 to
SI-R and Hoarding Frequency Scale. The output from our model
also included path c, the path from FCV-19S to SI-R and Hoarding
Frequency Scale. Additionally, we conducted a moderation model
with total FCV-19S score serving as an independent variable,
while SI-R and Hoarding Frequency Scale total scores were used
again as dependent variables in separately calculated models. In
this model, educational background, economic level and social
status are moderating variables.

Results
Description of the sample

Statistics are described in terms of percentages, the mean and
standard deviation for a normal distribution curve, and median
and range (Min-Max) for a nonnormal distribution curve. All the
subjects were from China (n=643, 100%), and the average age of
participants was 25.28 (8.03) years old. In terms of education, at
least 545 participants (84.76%) had a bachelor's degree or higher
level of education, with the average score being 1.94 (0.49). In
terms of age, the mean age of subjects who were assessed as
hoarders (n=187) was 25.37 (7.21) years. Among the samples, the
mean total score of the evaluated SI-R was 33.14 (11.89), the mean
total score on DASS-21 was 12.15 (11.39), and the mean total
score on FCV-19S was 17.56 (6.15). The average score on the
Hoarding Frequency Scale was 2.39 (0.89). In addition,
participants” average economic level was 6.45 (1.95). The specific
clinical data of the subjects are summarized in Table 1.

Common method bias test of variables

The results of the principal component factor analysis showed
that 12 factors in the total samples featured a characteristic
grounding greater than 1 and that the variation explained by the
first factor was only 23.51%, i.e., less than 40% of the critical
standard, there is no evidence of a common method bias.

TABLE 1 Summary of participants’ clinical features.

10.3389/fpsyg.2022.996486

Correlation analysis among scales

Pearson correlation analysis of each scale and the demographic
information showed that educational background was significantly
correlated with scores on the DASS-21 total scale and subscale,
FCV-19S and Hoarding Frequency Scale. The McArthur subjective
social status scale was only correlated significantly with economic
level and educational background. The DASS-21 total scale and
subscale were significantly correlated with the SI-R total scale and
subscale. In addition, the FCV-19S and Hoarding Frequency Scale
were significantly correlated with the other scales. The correlation
analysis among the specific scales is shown in Table 2.

Comparison of scores on various scales
between students and nonstudents

An independent samples ¢-test analysis was conducted on the
scale data for both students and nonstudents. Statistical data
showed that MacArthur Scale of Subjective Social Status scores,
total FCV-19S scores and economic level of school students were
significantly lower than those of nonstudents, educational
background scores were significantly higher for students than
nonstudents, and Fear of COVID-19 Scale scores were significantly
lower for students than nonstudents. No significant differences
were found with respect to the other demographic data or scale
and subscale scores. The comparison data of the scores on all the
scales are summarized in Table 3.

Comparison of scale scores for hoarders and
nonhoarders

According to the scoring criteria suggested by Frost et al.,
we divided all samples into hoarders and nonhoarders by reference
to the SI-R scale with a critical value of 41. Independent sample
t-test analysis was conducted on the data of each scale for both
hoarders and nonhoarders. The statistical results showed that the
scores of DASS-21, its subscale and FCV-19S were significantly
higher for hoarders than for nonhoarders (p <0.01) and that the
difference in these scores was statistically significant. No
significant differences were found for the demographic data or

Means (SD) Cut-off scores % of individuals at the clinical level
Saving inventory-revised 33.14 (11.89) >41 (Frost et al., 2004; Tolin et al., 2011) 29.08%
Clutter 12.15 (5.64) >17 (Frost et al., 2004; Tolin et al., 2011) 22.40%
Difficulty discarding 10.59 (3.80) >14 (Frost et al., 2004; Tolin et al., 2011) 22.86%
Excessive acquisition 10.40 (3.94) >9 (Frost et al., 2004; Tolin et al., 2011) 67.81%
Depression anxiety stress scale-21 12.15(11.39) - -
Depression 3.69 (4.09) >9 (Frost et al., 2011) 9.18%
Anxiety 3.70 (3.83) >7 (Frost et al., 2011) 14.62%
Stress 4.76 (4.12) >14 (Frost et al., 2011) 2.02%
Fear of COVID-19 scale 17.55 (6.15) - -
Hoarding frequency scale 2.39 (0.89) - -
Educational background 1.94 (0.49) - -
Economic level 6.45 (1.95) - -
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TABLE 2 Summary of the analysis of correlations among the scales (r).

10.3389/fpsyg.2022.996486

1 2 3 4 5 6 7 8 9 10 11 12
Educational background (1)
Economic level (2) <0.01%*
Clutter (3) 0.29 0.06
Difficulty discarding (4) 0.44 0.05 <0.01%*
Excessive acquisition (5) 0.05 0.07 <0.01%%  <0.01%*
Saving inventory-revised (6) 0.17 0.03*%  <0.01*%* <0.01%*  <0.01%*
Depression (7) <0.01%* 0.01*  <0.01%* <0.01%* <0.01%*  <0.01%%*
Anxiety (8) <0.01%*  <0.01%*% <0.01** <0.01**% <0.01%* <0.01%* <0.01%*
Stress (9) 0.01%* <0.01*%  <0.01**% <0.01** <0.01**  <0.01*%*%  <0.01%* <0.01%*
Depression anxiety stress scale-21 (10) <0.01%*  <0.01%* <0.01%* <0.01%*% <0.01%**  <0.01%*%  <0.01%** <0.01%*  <0.01%*
Fear of COVID-19 scale (11) <0.01%* 0.5 <0.01**%  <0.01%*  <0.01**  <0.01*%*  <0.01%* <0.01%*  <0.01%*  <0.01%*
Hoarding frequency scale (12) 0.02* 0.09  <0.01** <0.01%* <0.01**  <0.01**  <0.01**  <0.01**  <0.01*%* <0.01** <0.01**
MacArthur scale of subjective social 0.04*  <0.01** 0.83 0.77 0.35 0.61 0.13 0.95 0.12 0.26 0.28 0.12
status (13)
#p<0.05, calculated using 2-tailed bivariate correlations; **p <0.01, calculated using 2-tailed bivariate correlations.
scale and subscale scores. The comparison of scores between (Figures 2A,B). Compared with the student sample, the

DASS-21 and FCV-19S is shown in Figure 1.

Hierarchical linear regression analysis of
SI-R, DASS-21 and FCV-19S

As shown in Tables 4, 5, SI-R is strongly correlated with
DASS-21 and FCV-19S scores. With respect to fear of the
COVID-19 pandemic in the context of the magnitude and
frequency of hoarding behavior during this process, we further
investigate whether DASS-21 scores play a mediating role in this
process for all participants. Statistical analysis of the available data
for all the samples demonstrates that DASS-21 scores regarding
clutter and excessive acquisition constitute a significant portion of
the mediating effect. The specific multiple linear regression
analysis is summarized in Tables 4, 5.

An analysis of the moderating effect of
level of education and income in on
increasing hoarding behavior induced by
fear of COVID-19 as mediated by DASS-21

Based on the results of the correlation analysis and multiple
linear regression analysis of this study (as shown above),
we selected the overall sample, student sample and nonstudent
sample to explore the mediating and moderating effects of other
scales and variables on the SI-R, DASS-21, FCV-19S and Hoarding
Frequency Scale in further detail. According to the analysis of the
mediating and moderating effects of level of education and
income, the statistical results show that these factors have a
significant moderating effect on multiple models of the Hoarding
Frequency Scale as a dependent variable among both the student
and overall samples, but not among the nonstudent sample
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educational background and income of the nonstudent sample
had less of a moderating effect on the depression, anxiety and
stress caused by fear of COVID-19. However, this variable has a
more regulative effect on the clutter and excessive acquisition
behavior caused by depression, anxiety and stress, but not on
difficulty discarding (Supplementary Tables S1-56). In this context,
fear of COVID-19 may have a particular effect on the nonstudent
sample via anxiety (Figures 2C-F). The analysis of the important
mediating and moderating effects of level of education income
among the entire sample, the student sample and the nonstudent
sample is shown in Figure 2.

Discussion

In this study, an online questionnaire was used to explore the
impact of COVID-19 on the mood and hoarding behavior of
individuals from different educational backgrounds. In addition,
the method of manual intervention was used to review the
quality of individuals’ answers to facilitate the selection of
answers and improve efficiency. Ultimately, a total of 643 valid
samples were obtained (after eliminating questionnaires that
took less than 180s to complete). To the best of our knowledge,
this was the first study to use the DASS-21 mediation model and
educational, economic, and subjective social status to investigate
whether the association between FCV-19S and SI-R can
be partially explained by the psychological effects of the
COVID-19 pandemic. Two main assessment findings are
reported. First, the level of education of the population sample,
college student sample and professional sample, using the
Hoarding Behavior Scale or SI-R as the dependent variable, has
a significant moderating effect on the various models, but the
sample’s level of social status does not. Second, DASS-21
significantly mediates the effect of FCV-19S on SI-R and
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TABLE 3 Summary of data for each scale score comparison (x+s).

10.3389/fpsyg.2022.996486

Parameter Students (N=438) Nonstudents (N=205) t 4
MacArthur scale of subjective social status 4.30£1.56 5.36+1.97 -6.753 <0.01%*
Clutter 12.16 £5.50 12.12+£5.92 0.099 0.92
Difficulty discarding 10.73£3.65 10.30+4.10 1.326 0.19
Excessive acquisition 10.45+3.74 10.30+4.32 0.421 0.67
Saving inventory-revised 33.34+11.27 32.72+13.14 0.584 0.56
Depression 3.78+4.12 3.50+4.05 0.811 0.42
Anxiety 3.86+3.91 3.35+3.64 1.580 0.11
Stress 4.78+4.21 4.72+3.94 0.183 0.86
Depression anxiety stress scale-21 12.42+11.59 11.57£10.97 0.888 0.38
Fear of COVID-19 scale 17.15+5.76 18.41+6.84 -2.28 0.02*
Hoarding frequency scale 2.35+£0.91 2.47+0.84 -1.52 0.13
Educational background 1.99+0.43 1.84+0.60 3.11 <0.01°%*
Economic level 6.29+1.95 6.77+1.92 -2.869 <0.01%*

#p<0.05, calculated using 2-tailed bivariate correlations; **p <0.01, calculated using 2-tailed bivariate correlations.
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FIGURE 1
(A) Histogram model of the comparison of FCV-19S scores between hoarders and nonhoarders. (B) Histogram model of the comparison of DASS-
21 scores between hoarders and nonhoarders. The difference between the two scores was statistically significant (**p <0.01).

Hoarding Behavior Scale scores. Our research can facilitate the
development of targeted knowledge publicity and psychotherapy
programs for individuals from different social strata, with
different incomes and from different educational backgrounds.
This approach can reduce the mass panic caused by COVID-19
and the shortage of supplies caused by excessive hoarding,
thereby reducing the delivery pressure faced by the material
transportation system during the pandemic.

The impact of fear of the COVID-19 pandemic on physical
and psychological stress responses has received a great deal of
attention. Studies have shown that COVID-19 has increased
people's anxiety, depression, insomnia, hoarding and other
behaviors and has even aggravated these characteristics into
mental diseases, thereby seriously harming people's physical and
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mental health (Fontenelle and Miguel, 2020; Fontenelle et al.,
2021; Kim et al., 2021; Franklin et al., 2022).

Our questionnaire design was the first to quantify the
correlations among people's fear of COVID-19, negative emotions
(depression, anxiety and stress), educational background, income,
social status and hoarding behavior. Our analysis of the entire
sample showed that people's fear of COVID-19 was positively
correlated with negative emotions (depression, anxiety and stress),
which is similar to the conclusions of previous studies. Our study
was the first to discover that academic degree is negatively correlated
with fear of COVID-19, negative emotions (depression, anxiety and
stress), and hoarding frequency. This result may be related to the
higher cognitive level of highly educated individuals, such as certain
knowledge related to disease prevention and control and health
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TABLE 4 Results of mediation analysis (clutter).

10.3389/fpsyg.2022.996486

Clutter DASS-21 Clutter

B SE t p B B SE t p B B SE t p B
Constant 7.166%* 0.64 11.194 <0.01 - 0.185 1.266 0.146 0.884 - 7.139%* 0.613 11.641 <0.01 -
FCV-19S 0.284%* 0.034 8.249 <0.01 0.31 0.6827%* 0.068 10.017 <0.01 0.368 0.184%* 0.035 5.195 <0.01 0.201
DASS-21 0.146%* 0.019 7.643 <0.01 0.296
R 0.096 0.135 0.172
Adjust R 0.095 0.134 0.169
F F(1,641) =68.042 F(1,641)=100.336 F(2,640) =66.274
Value p<0.01 p<0.01 p<0.01
#p<0.05, calculated using 2-tailed bivariate correlations; *#p <0.01, calculated using 2-tailed bivariate correlations.
TABLE 5 Results of mediation analysis (excessive acquisition).

Excessive acquisition DASS-21 Excessive acquisition

B SE t p B B SE t p B B SE t p B
Constant 6.626%* 0.443 14.962 <0.01 - 0.185 1.266 0.146 0.884 - 6.604%* 0.415 159 <0.01 -
FCV-19S 0.215%* 0.024 9.024 <0.01 0.336 0.682%* 0.068 10.017 <0.01 0.368  0.1327%%* 0.024 5.479 <0.01 0.206
DASS-21 0.1227%* 0.013 9.428 <0.01 0.354
R 0.113 0.135 0.221
Adjust R? 0.111 0.134 0.218
F F(1,641)=81.432 F (1,641)=100.336 F (2,640)=90.738
Value p<0.01 p<0.01 p<0.01

#p<0.05, calculated using 2-tailed bivariate correlations; **p <0.01, calculated using 2-tailed bivariate correlations.

literacy (Li and Liu, 2020). This knowledge enables highly educated
individuals to react to the negative news caused by the novel
coronavirus in a more rational manner and to exhibit greater ability
to engage in information screening (Kim et al., 2021), which can
effectively reduce the possibility of individuals blindly hoarding
daily necessities. Simultaneously, highly educated individuals may
have a high degree of understanding of the transmission vectors of
COVID-19 and can better comply with personal protective
measures (Bazaid et al, 2020). In addition, highly educated
individuals can continue to maintain a high frequency of exercise
during the closures caused by the pandemic (de Boer et al,, 2021),
and such a high frequency of exercise may make it easier for these
individuals to release and relieve negative emotions, thereby
allowing them to exhibit fewer symptoms such as depression and
anxiety (Wolf et al., 2021). There are negative correlations among
family income, hoarding behavior and negative emotions
(depression, anxiety and stress). That is, high family income may
offer individuals more material security and a stronger ability to
withstand the risks caused by the blockade, such that high-income
individuals do not need to worry about the decline in quality of life
caused by economic problems (Bierman et al., 2021). Furthermore,
such a level of income mitigates the influence of life pressure caused
by insufficient income that can lead to individual depression,
anxiety and other symptoms (Ettman et al., 2020). Interestingly,
subjective social status is not associated with hoarding behavior or
negative emotions, and higher income does not reduce COVID-19
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fear to the same degree as higher education. Therefore, it can
be speculated that increasing residents’ income can reduce
individual hoarding behavior, but reducing people's psychological
fear of COVID-19 nevertheless requires the improvement of the
overall cognitive level nationwide.

Subsequently, we further split the overall sample into student
samples and nonstudent samples. Following a comparative
analysis of the scale data between the two samples, it can
be concluded that the economic level and subjective social status
of the student sample are significantly higher than those of the
nonstudent sample during the COVID-19 period. Our analysis
suggests that this finding may be due to the different environments
faced by students and nonstudents. People who are not on campus
are frequently employed and live off campus and can move freely
within a certain area, while the activity areas of on-campus
students are usually limited to the campus (Mallapaty, 2022). In
addition, these groups face different risks from COVID-19, since
people who are not in school are frequently quarantined, unable
to work and lose income after contracting or coming into close
contact with COVID-19. In-school students who become infected
or experience close contact with COVID-19 are also treated in
isolation. Unlike those who are not in school, in-school students
do not face pressure regarding income, and they can continue to
study for their specialized courses normally via the internet. In
this study, the subjective social rank and fear of COVID-19 of
nonstudents were significantly higher than those reported by

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.996486
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

10.3389/fpsyg.2022.996486

Zhao et al.
A B
Education
Education background
background 2)
@) DASS-21 DA(S\;?;m
W) b: B=.010, SE=.004, a: 3=.682, SE=.068, b: B=.012, SE=.011,
a: B=1.990, SE=.401, CI[.003;.018] CI[.548;.815] CI[.003;.015]
Cl [.475;.832]
Hoarding Hoarding
FCV-19S > Frequency FCV-19S " Frequency
) ¢: B=.031, SE=.008, Scale ) c: B=.027, SE=.006, 2
CI1.016;.046] (Y) CI1.015;.039] )
C D
E . Economic
conomic level
level / @
Anxiet
Anxiety / (Z) a. B=.236, SE=.033, fz\);\l/e Y
2 5236, SE=1033, W) CI [.170;.301] ) o =
CI[.170;.301] b: =.532, SE=.354, b: B=.532, SE=.354,
Cl [.158;.627] Cl[.158;.627]
FCV-19S Clutter FCV-19S N Clutter
X > ) ) P gp—— v)
Pl c: B=.167, SE=.065, &‘? 0;76'75785 o6
CI[.027;.276] A
E F
Education Economic
. background Anxiety level
Anxiety ) (W) / @
a: B=.236, SE=.033, (W) a: =.236, SE=.033,
CI[.170;.301] b: B=.495, SE=.254, CI[.170;.301] b: B=.495, SE=.254,
CI [.177;.513] CI [.177;.513]
Excessive Excessive
FCV-19S o 2
X) R Acquisition FCYX; 9s > Acquisition
c: B=.098, SE=.047, ) c: B=.098, SE=.047, Y)
Cl [.017;.195] CI [.017;.195]

FIGURE 2

are the fully normalized indirect effects of anxiety (nonstudent sample).

(A) DASS-21 mediating and moderating model of the correlation between FCV-19S scores and Hoarding Frequency Scale scores. c is the direct
effect of FCV-19S scores and Hoarding Frequency Scale scores; a and b are the fully normalized indirect effects of DASS-21 (student sample).

(B) DASS-21 mediating and moderating model of the correlation between FCV-19S scores and Hoarding Frequency Scale scores. c is the direct
effect of FCV-19S scores and Hoarding Frequency Scale scores; a and b are the fully normalized indirect effects of DASS-21 scores (overall
sample). (C,D) Anxiety mediating and moderating model of the correlation between FCV-19S scores and clutter. c is the direct effect of FCV-19S
scores and clutter; a and b are the fully normalized indirect effects of anxiety (nonstudent sample). (E,F) Anxiety mediating and moderating model
of the correlation between FCV-19S scores and excessive acquisition. c is the direct effect of FCV-19S scores and excessive acquisition; a and b

current students, which is consistent with the expected results. In
the sample of students, educational background, family income
and subjective social status were not correlated with hoarding
behavior. Among these factors, level of education only had an
impact on fear of COVID-19 and negative emotions, and among
nonstudents, level of education was only negatively correlated
with fear of COVID-19 fear, while family income was more closely
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correlated with hoarding behavior and negative emotions
(depression, anxiety and pressure). A degree may entail a higher
level of knowledge and ability, indicating that for students in
school, attainment of a degree can reduce their fear of COVID-19.

Studies have shown that fear of COVID-19 can cause anxiety,
depression and other mental diseases (Fitzpatrick et al., 2020;
Nicomedes and Avila, 2020; Stein, 2020; Millroth and Frey, 2021;
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Ypsilanti et al., 2021). Reducing people's fear of COVID-19 is
important not only to improve their ability to cope but also to
reduce rates of depression and anxiety.

Our study used analyses of mediating and moderating effects
to explore the relationships among COVID-19 fear, severity of
psychological distress (anxiety, depression, and stress), and
hoarding severity. Mediation analysis refers to a series of methods
aimed at extracting causal mechanism information concerning the
influence of predictors on results (Mokhayeri and Mansournia,
2019). We also took into account individuals’ subjective social status
and educational backgrounds and found that the severity of
psychological distress has a partial mediating effect on the hoarding
behavior caused by fear of COVID-19 in the whole sample. To our
knowledge, no prior studies have explored the mediating patterns
operative among individual fear of COVID-19, severity of
psychological distress, and hoarding severity. This research can
facilitate a better understanding of the relationship between negative
emotions in communities and abnormal hoarding behavior in the
context of the COVID-19 pandemic, which can be reduced by
decreasing people's fear of COVID-19 and their levels of depression
and anxiety. Interestingly, after we analyzed the mediating and
moderating effects in the context of the subscale on the nonstudent
sample, we found that depression, anxiety and stress played a
mediating role in the excessive acquisition behavior and
accumulation behavior caused by fear of COVID-19. In addition,
fear of COVID-19 in particular may have a specific effect on
nonstudent samples via anxiety. Among these mediating effects,
educational background and income play a moderating role in the
process by which depression, anxiety and stress promote an increase
in excessive seeking and accumulation behavior, respectively
(Supplementary Tables S1-56). In this context, depression, anxiety,
and stress do not, for the most part, mediate the process of
COVID-19 fear-induced difficulty discarding. This result could
be due to people’s focus on buying large quantities of necessities due
to the quarantines and lockdowns instituted in response to
the-COVID-19 pandemic. Such anxious and panic-related buying
behavior is the main driving factor of the accumulation of items and
excessive demand (Teufel et al., 2020), but it is unrelated to difficulty
discarding. In other words, during the pandemic, people tend to
focus on buying behaviors to alleviate the anxiety and stress
resulting from the COVID-19 pandemic (Tse et al., 2022), while less
attention is given to the discarding of everyday items. The
moderating effect of educational background and income may
be due to the fact that individuals with superior educational
backgrounds generally have higher levels of awareness of measures
related to pandemic prevention and control (Bazaid et al., 2020; Li
and Liu, 20205 Li et al., 2021), which can prevent the blind buying
and hoarding behaviors caused by anxiety, pressure and other
emotional factors. High income can greatly reduce the impact of the
pandemic on daily life, allowing individuals to maintain a high level
of quality of life without anxiety that can promote an increase in
hoarding behavior (Xiong et al., 2020; Huang et al,, 2022). It is
worth noting that compared with the student sample, educational
background and income in the nonstudent sample have lesser
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moderating effects on the depression, anxiety and stress resulting
from fear of COVID-19 and greater moderating effects on the
excessive acquisition behavior and clutter behavior caused by
depression, anxiety and stress.

Although the findings are interesting, some limitations still exist
in the present study. During the survey period, the COVID-19
epidemic situation and related prevention and control policies are
changing rapidly, and the epidemic trend and policy change are easy
to affect the public's emotional level, thus reducing the accuracy of
the survey results. Therefore, we choose to shorten the survey time
to 3 days to minimize the instability of the psychological and
emotional level and hoarding level of the survey population. In
addition, the sample size will be further reduced after the sample is
divided into student samples and nonstudent samples. However,
according to the data analyzed, the sample size of N=643 is also
sufficient to reflect and express the correlation between COVID-19
fear and hoarding behavior among the current domestic population.
Our findings therefore suggest a new strategy: governments could
raise awareness of COVID-19 by encouraging media campaigns, or
by targeting subsidies to those disproportionately affected by the
pandemic. These measures have a positive moderating effect on
improving hoarding behavior indirectly caused by fear of contracting
COVID-19. However, the depression, anxiety and stress caused by
fear of COVID-19 must also be managed in other ways, such as
counseling by a professional counselor or taking medication for
mental illness.
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Background: The COVID-19 pandemic has led to a worsening of mental
health and health behaviors. While physical activity is positively associated
mental health, there is limited understanding of how mental health and
physical activity evolve throughout the COVID-19 pandemic. This study aimed
to examine changes in depression, anxiety and stress and physical activity, and
associations between depression, anxiety, and stress with physical activity in
Australian adults across three-time points during the COVID-19 pandemic.

Materials and methods: This study collected both longitudinal and cross-
sectional data at three-time points during the COVID-19 pandemic in Australia
(i.e., April, July/August, and December 2020). Australians aged 18 years and
over were invited to complete online surveys hosted on Qualtrics survey
platform. Linear mixed models with random subject effect and general linear
models were used to analyze the longitudinal and repeated cross-sectional
data respectively.

Results: The number of participants in cross-sectional surveys and
longitudinal surveys was 1,877 and 849, respectively. There was an overall
reduction between time 2 vs. time 3 in depression (d = 1.03, 95% Cl = 0.20,
1.85), anxiety (d = 0.57,95% Cl = 0.02, 1.12), and stress (d = 1.13, 95% Cl = 0.21,
2.04) scores but no significant differences in physical activity across three-
time points. On average, participants who met the physical activity guidelines
had lower depression (d = —2.08, 95% Cl = —2.90, —1.26), anxiety (d = —0.88,
95% Cl = =141, —0.34), and stress (d = —1.35, 95% Cl = —2.13, —0.56) scores
compared to those not meeting the guidelines.
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Conclusion: In the context of the ongoing COVID-19 pandemic, both
governments and service providers should continue to provide the public with
timely mental health support and promote the benefits of physical activity, as
a cost-effective strategy to improve mental health and wellbeing.

mental health, DASS-21, exercise, COVID-19 pandemic, depressive symptoms,

anxiety, distress

Introduction

On March 11, 2020, the World Health Organization (WHO)
declared the novel coronavirus (COVID-19) a pandemic, due
to its rapid global spread and high mortality (World Health
Organisation, 2021). Since then, restrictive measures to contain
the virus including lockdowns, self-isolation, and quarantine
have brought significant social and economic impact to people’s
lives (Bonaccorsi et al.,, 2020; Dong and Bouey, 2020; Wells
et al,, 2020). As a consequence of these measures, mental health
outcomes and health behaviors have declined (Xiong et al,
2020).

Studies exploring the impact of the COVID-19 pandemic on
mental health have reported an increased prevalence of mental
health problems and psychological distress in both clinical and
general populations across the world, including depression,
anxiety, stress, and post-traumatic disorder (Ahmed et al., 2020;
Brooks et al., 2020; Chandola et al., 2020; Salari et al., 2020;
Serafini et al., 2020; Torales et al., 2020; Violant-Holz et al., 2020;
Xiong et al,, 2020; Passavanti et al., 2021). Systematic reviews
and meta-analyses on the impact of COVID-19 on mental health
in the general population have reported a two-to-eight-fold
increase in the prevalence of depression, anxiety, stress, and
sleep disorders (Luo et al.,, 20205 Salari et al., 2020; Nochaiwong
et al, 2021; Wu et al, 2021). This is concerning given that
mental health is integral for good physical health, psychosocial
functioning, and quality of life (World health Organisation,
2018).

Longitudinal studies were also examined changes in mental
health over time during the pandemic. Specifically, a UK
longitudinal study reported an almost threefold increase in
mental health problems in the general population between the
pre-pandemic period (2017-2019) and April 2020, with only
a slight reduction in the elevated prevalence rate and severity
by May/June 2020 (Daly et al,, 2020). Similarly, an Austrian
longitudinal study reported elevated levels of depression, anxiety
and stress found in the general population in April 2020,
largely unchanged by September 2020 (Pich et al, 2021).
In contrast, a USA longitudinal study found a significant
increase in psychological distress in the general population at
the beginning of the pandemic (March/April 2020), but by
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June 2020 psychological distress had reduced to be close to
pre-pandemic levels (Daly and Robinson, 2021). As changes
in mental health are generally attributed to governments’
pandemic response policies, population resilience, and infection
and mortality rates which were different worldwide (Daly et al,,
2020; Daly and Robinson, 2021; Pieh et al., 2021), it is important
to have local data to better understand the pandemic impact
on mental health in Australia. To our knowledge there are no
longitudinal studies examining change in mental health during
the pandemic in Australia.

Previous studies have also reported significant declines
in physical activity following implementation of lockdown
measures, as people have been unable to access recreational
and gym facilities and engage in incidental physical activities
(Violant-Holz et al., 2020; Faulkner et al., 2021; Karageorghis
et al, 2021). One of the few longitudinal studies in this area
tracked a sample of 35,915 adults in England from March 2020
to August 2020 and reported that the majority of participants
either stayed physically inactive or reduced physical activity
from pre-lockdown to lockdown, and then to post lockdown (Bu
et al,, 2021). An Australian longitudinal study also reported a
significant reduction albeit small in steps logged by participants
of the Australian 10,000 steps program after the national
lockdown in April 2020, but with a gradual recovery leading up
to June 2020, as social restrictions eased (To et al., 2021).

There is evidence demonstrating that an increase of physical
activity is associated with lower levels of depression, anxiety,
and stress (Rebar et al., 2015; Chekroud et al., 2018; Schuch
et al.,, 2019; Jacob et al., 2020; Kandola et al., 2020; Stanton et al.,
2020; Violant-Holz et al., 2020; Puccinelli et al., 2021). However,
the mechanism for mental health benefits of physical activity
is not well-established. The effects are likely resulted from
a combination of several mechanisms at psychological (e.g.,
mood, feelings of mastery, self-efficacy) and neurophysiological
(e.g., hippocampal hypothalamic-pituitary
adrenal axis regulation) levels (Rebar et al, 2015). As the

neurogenesis,

extraordinary circumstances caused by COVID-19 had a
profound impact on people’s physical and mental health, it is
possible that the mechanism that normally drive the association
between physical activity and mental health were altered. To
date, there have been fewer studies examining the association
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between changes in physical activity with depression, anxiety,
and stress during the COVID-19 pandemic, hence more work is
needed in this space. For example, a Canadian study found that
those who reported engaging in more physical activity during
lockdown periods experienced lower anxiety than those who
reported being less physically active during lockdown (Lesser
and Nienhuis, 2020).

Given the ongoing threats of the pandemic and the
importance of mental health and physical activity for our
overall health, the present study aimed to examine changes in
depression, anxiety and stress, and physical activity, as well as
the associations between depression, anxiety and stress with
physical activity in Australian adults across three-time points
throughout the pandemic. The findings from this study can
assist governments and service providers making the decision
regarding providing mental health and physical activity support
for the public during the COVID-19 pandemic.

Materials and methods

Study design

This study made use of both longitudinal (i.e., the same
participants completing at least two surveys) and repeated cross-
sectional (i.e., different participants completing the survey at
different time points) data collected at three-time points during
COVID-19 pandemic in Australia. During the first survey,
which was conducted from 9th to 19th April 2020, Australian
governments had implemented nationwide lockdown measures
to reduce the spread of infection including social distancing, stay
at home orders, and domestic and international incoming and
outgoing travel restrictions. During the second survey, which
was conducted from 30th July to 16th August 2020, Victoria
was the only Australian state in which a second wave of the
COVID-19 pandemic had occurred, and a Victorian state-wide
lockdown measure was enforced to protect people and control
the rate of infection. In contrast, all other Australian states had
reduced their preventive measures due to the low number of
infected cases. During the third survey (conducted from 1st to
25th of December 2020), there were no hard lockdowns in place
anywhere in Australia.

Participants and recruitment methods

Participants were recruited via paid advertisements on
Facebook and through social media (the account was “CQUni
COVID-19 Community Study” which is not connected to the
official CQUni page). Advertisements included a direct link to
the surveys hosted on Qualtrics survey platform. A range of
images to separately target males and females were used. Central
Queensland University internal emails including academic and
professional staff were also used for recruitment. Australians
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aged 18 years and over were invited to complete the surveys.
Online informed consent was obtained from all participants
after they were provided with the information on the nature
of the study and participation. The survey responses were
anonymous. Participants were not paid for participation and
no information about whether participants were participating
in other studies was collected. Participants who completed the
first or second survey were invited to participate in subsequent
surveys. Those consenting to being re-contacted, provided their
e-mail address so they could be advised of subsequent survey
rounds. The total number of participants in three cross-sectional
surveys were 1887 and in longitudinal surveys (including new
participants recruited in survey 2) were 849. The study was
approved by the Human Research Ethics Committee of Central
Queensland University, Australia (Approval number 22332).

Measures

Depression, anxiety, and stress were assessed using the 21-
item Depression, Anxiety and Stress Scale (DASS-21) (Lovibond
and Lovibond, 1995). The DASS-21 has good construct validity
in measuring the dimensions of depression, anxiety, and stress,
as well as a high reliability with Cronbach’s alpha a of 0.88,
0.82, and 0.90 for depression, anxiety, and stress respectively
for general adult population (Henry and Crawford, 2005). Each
scale comprises seven items scored on a 4-point Likert scale
ranging from 0 (did not apply to me at all) to 3 (applied to me
very much, or most of the time). The score for each scale was
calculated by adding the scores of the relevant seven items and
multiplying the total by two. For clinical purpose, the following
cut-off scores have been developed for defining (1) normal, (2)
mild, (3) moderate, (4) severe, and (5) extremely severe scores
respectively for each DASS scale: depression (0-9, 10-13, 14-20,
21-27, 28+), anxiety (0-7, 8-9, 10-14, 15-19, 20+), and stress
(0-14, 15-18, 19-25, 26-33, 34+).

Physical activity was measured using the 8-item Active
Australia Survey (AAS) (Australian Institute of Health and
Welfare, 2003), which asks participants to report frequency and
duration of their physical activity over the past 7 days, including
gardening, walking, moderate, and vigorous physical activities.
The total time in physical activity was calculated by adding
the minutes for walking and moderate activity and double
the time spent in vigorous activity (not including gardening).
The AAS has an acceptable criterion validity with correlations
between self-report physical activity and accelerometer data
and pedometer steps 0.52 and 0.43, respectively (Brown et al,,
2004). Physical activity level was coded to: meet (total physical
activity > 150 min per week); or not meet (total physical
activity < 150 min per week) the national physical activity
guidelines (Australian Institute of Health and Welfare, 2003).

Sociodemographic characteristics included in this study
were age, gender, educational attainment, household income,
Body Mass Index (BMI), and chronic disease status. Participants’
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weekly household income was categorized as: (1) less than
AUD $1,000; (2) between AUD $1,000 and 2,000; (3) more
than AUD $2,000. BMI was calculated as weight in kilograms
divided by height in meters squared and interpreted based on
the standard weight status categories: Normal (24.9 kg/m? or
lower), Overweight (BMI of 25.0-29.9 kg/m?), and Obese (BMI
of 30.0 kg/m?and above). When assessing for the presence of
chronic disease, participants were asked the question “Have you
ever been told by a doctor that you have any chronic health
problems?” with a “yes” or “no” response.

Statistical analysis

Statistical analysis was conducted using Statistical Package
for the Social Sciences (SPSS) version 27. Descriptive statistics
(mean = standard deviation [M & SD] and percentages [n, %])
were used to describe mental health and physical activity status,
and sociodemographic characteristics of the sample at each of
the three-time points.

To examine changes in depression, anxiety, stress and
physical activity, and associations between depression, anxiety,
and stress with physical activity across three-time points, linear
mixed models with random subject effect were employed
for the longitudinal data and general linear models were
employed for the repeated cross-sectional data. Robust variance
estimator was also used.

Sociodemographic characteristics were accounted for in
multivariable analysis. There were less than 1% missing
values for sociodemographic characteristics factors, except
for household income which was 16.9% for repeated cross-
sectional data, and 12.9% for longitudinal data across three-
time points. Therefore, two multivariable models were run
with and without household income. As the result between
the two models were similar, only the multivariable model
with household income is presented here. Given there were
three-time points, Bonferroni adjustment method was used to
correct inflated p-values. Crude estimates and those adjusted
for potential confounders were reported with 95% confidence
interval. Significance level was set at 0.05 and all p-values
were two-tailed.

Results

Participants characteristics

Sociodemographic characteristics of the longitudinal
At baseline, two-thirds
of participants (68.7%) were female and reported being

sample are shown in Table 1.
overweight or obese (67.6%). Close to half of the participants

reported a weekly household income of more than $2,000
Australian dollars per week and having at least one chronic
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14.2). For
all time points, most participants were in the normal to

condition. Average age was 52.3 years (SD =

mild ranges for depression, anxiety, and stress and close
to half of the participants were meeting the physical
of the
cross-sectional samples were similar to the longitudinal
(Table 2).

activity guidelines. The characteristics repeated

Changes in depression, anxiety, stress,
and physical activity

In longitudinal sample, Model 2 shows there was a
significant decrease in depression score between time 1 and time
3 (d = 1.30, p = 0.003, CI = 0.36, 2.24) and between time 2 and
time 3 (d = 1.03, p = 0.009, CI = 0.20, 1.85) (Table 3). There was
a significant decrease in anxiety score between time 2 and time
3 (d=0.57, p=0.041, CI = 0.02, 1.12). There was a significant
decrease in stress score between time 1 and time 3 (d = 1.13,
p =0.010, CI = 0.21, 2.04) as well as between time 2 and time 3
(d =0.90, p = 0.024, CI = 0.09, 1.70). There were no significant
differences in physical activity between the three-time points.

In the cross-sectional sample, Model 2 shows a significant
increase in depression score between time 1 and time 2
(d = —2.25, p = 0.001, CI = —3.72, —0.77) and a significant
decrease between time 2 and time 3 (d = 2.78, p = 0.001,
CI =0.93, 4.64) was found (Table 4). There was also a significant
increase in anxiety score between time 1 and time 2 (d = —1.03,
p =0.032, CI = —2.00, —0.06). There was a significant increase
in stress score between time 1 and time 2 (d = —1.56, p = 0.013,
CI = —2.87, —0.25) and significant decrease in stress score
between time 2 and time 3 (d = 2.18, p = 0.006, CI = 0.50, 3.86).
There were no significant differences in the physical activity
level found between the three-time points. The changes in the
outcomes were also visualized in Figure 1.

Associations between mental health
and physical activity

Table 5 shows there were significant associations between
depression, anxiety, and stress with physical activity in both
longitudinal and cross-sectional samples. Particularly, Model 2
shows that compared to those who reported not meeting the
physical activity guidelines, those who reported meeting the
physical activity guidelines were found to have significantly
lower depression (d = —2.08, p = 0.001, CI = —2.90, —1.26),
anxiety (d = —0.88, p = 0.001, CI = —1.41, —0.34) and
stress scores (d = —1.35, p = 0.001, CI = —2.13, —0.56) in
the longitudinal sample, and also significant lower depression
(d=—-2.32,p=0.001, CI = —3.41, —1.23), anxiety (d = —1.45,
p =0.001, CI = —2.21, —0.70) and stress (d = —1.44, p = 0.005,
CI = —2.44, —0.44) scores in the cross-sectional sample.
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Discussion

The present study examined changes in depression,
anxiety, stress and physical activity, as well as associations
between depression, anxiety and stress with physical activity
in Australian adults across three-time points during the

TABLE 1 Sociodemographic characteristics of the longitudinal sample.

10.3389/fpsyg.2022.962962

COVID-19 pandemic. The findings showed that depression,
anxiety, and stress scores were generally lower at time 3
for both longitudinal and cross-sectional samples. There was,
however, one exception to this, the cross-sectional data indicated
that from time 1 to time 2, depression, anxiety and stress
scores significantly increased and the proportion of participants

Survey 1 Survey 2 Survey 3
n % or mean (SD) n % or mean (SD) n % or mean (SD)

Gender

Male 199 31.3% 270 31.8% 162 29.6%
Female 436 68.7% 579 68.2% 386 70.4%
Age (years) 635 52.29 (14.18) 849 53.22 (14.13) 548 53.81 (13.88)
Years of education 635 16.53 (4.68) 849 16.62 (4.69) 548 16.52 (4.62)
Household income/week

<1,000AUD 147 26.5% 212 28.7% 141 29.7%
1,000-<2,000AUD 175 31.5% 217 29.4% 136 28.6%
>2,000AUD 233 42.0% 310 41.9% 198 41.7%
Chronic disease

Yes 300 47.2% 418 49.2% 281 51.3%
No 335 52.8% 431 50.8% 267 48.7%
Weight status

Normal 197 31.2% 262 31.0% 149 27.3%
Overweight 214 33.9% 275 32.5% 198 36.3%
Obese 213 33.7% 293 34.7% 186 34.1%
Depression level

Normal 408 64.3% 539 63.5% 368 67.2%
Mild 68 10.7% 82 9.7% 66 12.0%
Moderate 78 12.3% 109 12.8% 49 8.9%
Severe 34 5.4% 50 5.9% 23 4.2%
Extremely severe 47 7.4% 69 8.1% 42 7.7%
Ancxiety level

Normal 514 80.9% 652 76.8% 434 79.2%
Mild 29 4.6% 54 6.4% 27 4.9%
Moderate 50 7.9% 71 8.4% 58 10.6%
Severe 14 2.2% 30 3.5% 13 2.4%
Extremely severe 28 4.4% 42 4.9% 16 2.9%
Stress level

Normal 464 73.1% 642 75.6% 432 78.8%
Mild 65 10.2% 63 7.4% 35 6.4%
Moderate 46 7.2% 62 7.3% 36 6.6%

Severe 45 7.1% 49 5.8% 29 5.3%

Extremely severe 15 2.4% 33 3.9% 16 2.9%
Meeting physical activity guidelines

No 276 43.5% 376 44.9% 226 41.7%

Yes 359 56.5% 461 55.1% 316 58.3%

Depression score 635 8.68 (9.82) 849 8.98 (10.44) 548 7.93 (10.31)

Anxiety score 635 4.10 (6.27) 849 4.60 (6.76) 548 4.00 (5.96)

Stress score 635 9.88 (9.45) 849 9.92 (9.89) 548 8.89 (9.52)

Total physical activity minutes/week 635 322.60 (366.56) 837 312.89 (361.53) 542 330.35(359.94)
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TABLE 2 Sociodemographic characteristics of the cross-sectional sample.

10.3389/fpsyg.2022.962962

Survey 1 Survey 2 Survey 3
n % or mean (SD) n % or mean (SD) n % or mean (SD)

Gender

Male 325 34.1% 222 38.1% 166 47.0%
Female 627 65.9% 360 61.9% 187 53.0%
Age (years) 951 49.47 (15.32) 581 54.12 (15.04) 353 55.01 (14.39)
Years of Education 952 16.04 (5.32) 582 15.84 (5.29) 353 14.73 (5.36)
Household income/week

<1,000AUD 216 26.7% 174 36.3% 106 38.1%
1,000-<2,000AUD 234 28.9% 130 27.1% 78 28.1%
>2,000AUD 360 44.4% 176 36.7% 94 33.8%
Chronic disease

Yes 440 46.2% 287 49.3% 150 42.5%
No 512 53.8% 295 50.7% 203 57.5%
Weight status

Normal 268 28.4% 163 28.3% 69 19.7%
Overweight 312 33.1% 189 32.9% 126 36.0%
Obese 343 36.3% 209 36.3% 150 42.9%
Depression level

Normal 573 60.2% 311 53.4% 227 64.3%
Mild 115 12.1% 73 12.5% 39 11.0%
Moderate 143 15.0% 87 14.9% 41 11.6%
Severe 48 5.0% 35 6.0% 19 5.4%
Extremely severe 73 7.7% 76 13.1% 27 7.6%
Anxiety level

Normal 730 76.7% 425 73.0% 278 78.8%
Mild 55 5.8% 16 2.7% 17 4.8%
Moderate 82 8.6% 63 10.8% 27 7.6%
Severe 27 2.8% 33 5.7% 10 2.8%
Extremely severe 58 6.1% 45 7.7% 21 5.9%
Stress level

Normal 683 71.7% 414 71.1% 273 77.3%
Mild 89 9.3% 46 7.9% 25 7.1%
Moderate 85 8.9% 56 9.6% 26 7.4%
Severe 63 6.6% 36 6.2% 19 5.4%
Extremely severe 32 3.4% 30 5.2% 10 2.8%
Meeting physical activity guidelines

No 404 45.4% 261 47.5% 167 50.9%
Yes 485 54.6% 289 52.5% 161 49.1%
Depression score 952 9.57 (10.17) 582 11.36 (11.44) 353 8.41 (10.36)
Anxiety score 952 4.84 (7.23) 582 5.67 (7.51) 353 4.49 (7.24)
Stress score 952 10.57 (9.76) 582 11.24 (10.29) 353 8.96 (9.83)
Total physical activity minutes/week 889 303.67 (364.71) 550 335.93 (414.27) 328 315.91 (392.45)

reporting symptoms of extremely severe depression and severity
anxiety, were doubled. This may in part be due to the negative
impact of two consecutive lockdowns in Victoria, as there
was an increase in the number of participants from Victoria
joining the cross-sectional sample from 16.7 to 36.6% at time
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2. The negative impact of strict lockdown measures on mental
health have been reported in previous studies (Brooks et al,,
2020; Chandola et al,, 2020; Rossi et al,, 2020). Similarly, our
results shows that depression, anxiety and stress improved as the
lockdown measures were relaxed.
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TABLE 3 Changes in mental health and physical activity in the longitudinal sample.

Model 1 Model 2

Difference 95% CI P-value Difference 95% CI P-value
Depression score
Time 1 vs. Time 3 1.28 0.43,2.13 0.001 1.30 0.36,2.24 0.003
Time 1 vs. Time 2 0.17 —0.55,0.89 1.000 0.27 —0.53,1.07 1.000
Time 2 vs. Time 3 1.11 0.37,1.85 0.001 1.03 0.20, 1.85 0.009
Anxiety score
Time 1 vs. Time 3 0.29 —0.28,0.87 0.671 0.31 —0.31,0.94 0.689
Time 1 vs. Time 2 —0.30 —0.79,0.19 0.418 —0.25 —0.79,0.28 0.759
Time 2 vs. Time 3 0.60 0.09, 1.10 0.015 0.57 0.02,1.12 0.041
Stress score
Time 1 vs. Time 3 1.10 0.27,1.94 0.005 1.13 0.21,2.04 0.010
Time 1 vs. Time 2 0.09 —0.62,0.80 1.000 0.23 —0.55,1.01 1.000
Time 2 vs. Time 3 1.01 0.28,1.75 0.003 0.90 0.09, 1.70 0.024
Total PA minutes
Time 1 vs. Time 3 —9.47 —45.10, 26.16 1.000 —-9.75 —47.95, 28.45 1.000
Time 1 vs. Time 2 —10.26 —20.14, 40.66 1.000 15.47 —17.17,48.11 0.768
Time 2 vs. Time 3 —19.73 —51.24,11.78 0.401 —25.22 —59.16, 8.72 0.225
Model 1 is bivariate. Model 2 accounts for age, gender, educational attainment, income, body mass index, and chronic disease status.
TABLE 4 Changes in mental health and physical activity outcomes in cross-sectional sample.

Model 1 Model 2

Difference 95% CI P-value Difference 95% CI P-value
Depression score
Time 1 vs. Time 3 1.16 —0.37,2.70 0.211 0.54 —1.10,2.18 1.000
Time 1 vs. Time 2 —-1.79 —3.17,-0.41 0.006 —2.25 —3.72,-0.77 0.001
Time 2 vs. Time 3 295 1.21,4.69 0.000 2.78 0.93, 4.64 0.001
Anxiety score
Time 1 vs. Time 3 0.35 —0.73,1.43 1.000 0.02 —1.15,1.20 1.000
Time 1 vs. Time 2 —0.83 —1.76,0.11 0.102 —1.03 —2.00, —0.06 0.032
Time 2 vs. Time 3 1.18 —0.01, 2.36 0.052 1.05 —0.22,2.33 0.142
Stress score
Time 1 vs. Time 3 1.61 0.14, 3.07 0.026 0.62 —0.89,2.13 0.980
Time 1 vs. Time 2 —0.67 —1.94, 0.60 0.611 —1.56 —2.87,-0.25 0.013
Time 2 vs. Time 3 2.28 0.67, 3.90 0.002 2.18 0.50, 3.86 0.006
Total PA minutes
Time 1 vs. Time 3 —12.24 —71.73,47.25 1.000 12.65 —48.57,73.87 1.000
Time 1 vs. Time 2 —32.25 —83.65,19.14 0.399 —14.43 —68.25, 39.39 1.000
Time 2 vs. Time 3 20.01 —46.83, 86.86 1.000 27.08 —38.46, 92.63 0.968

Model 1 is bivariate. Model 2 accounts for age, gender, educational attainment, income, body mass index, and chronic disease status.

Our findings are also in line with the cross-sectional
research outcomes reported by the Australian Bureau of
Statistics, where in December 2020, the number of Australian
adults feeling negatively impacted by the COVID-19 pandemic
in relation to mental health, reduced to its lowest level
since the initial peak in April 2020 (Australian Institute
of Health and Welfare, 2021a). Our findings, however, are
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in contrast with reviews suggesting a worsening of mental
health during the COVID-19 pandemic (Salari et al., 2020;
Violant-Holz et al., 2020; Xiong et al., 2020). These differences
may be accounted for by a combination of factors related
to differences in both pandemic management and study
sample. Since the onset of the COVID-19 pandemic, the
Australian government has significantly invested in mental
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FIGURE 1
Changes in depression, anxiety, stress, and physical activity over time.

health care and unprecedented fiscal measures to support the
nation’s wellbeing and psychosocial functioning (Australian
Institute of Health and Welfare, 2021b; Chen and Langwasser,
2021). Furthermore, when compared to most countries being
affected by the COVID-19 pandemic, Australia had lower
infection and mortality rates, and implemented less rounds
of lockdown, which helped to minimize disruptions to usual
living conditions to the greatest extent possible (Lowly Institute,
2020; Australian Institute of Health and Welfare, 2021a). In
addition, a large proportion of our participants reported having
a higher household income, being older and having more
years of education than the Australian general population.
Previous studies suggest these sociodemographic factors may
be protective for mental health and wellbeing during the
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COVID-19 pandemic (Coulombe et al., 2020; Newby et al., 20205
Kunzler et al., 2021).

In contrast with studies reporting significant reductions in
physical activity during the COVID-19 pandemic (Violant-Holz
et al.,, 2020; Faulkner et al, 2021; Karageorghis et al., 2021;
Stockwell et al,, 2021), our findings indicated no significant
changes in physical activity for both longitudinal and cross-
sectional samples across the three-time points. The total average
weekly physical activity reported by our participants was also
marginally higher than the pre-pandemic general population
average of 294 min of weekly physical activity for Australians
aged 15 and over (Australian Bureau of Statistics, 2018).
More than 55% of the longitudinal sample and 49% of the
repeated cross-sectional sample reported meeting the physical
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TABLE 5 Associations between mental health scores and meeting physical activity guidelines.

Model 1 Model 2

Difference 95% CI P-values Difference 95% CI P-values
Longitudinal sample
Depression score —2.03 —2.78, —1.28 <0.001 —2.08 —2.90, —1.26 <0.001
Anxiety score —0.93 —1.43, —0.42 <0.001 —0.88 —1.41, —0.34 0.001
Stress score —1.19 —1.92, —0.46 0.002 —1.35 —2.13, —0.56 <0.001
Cross-sectional sample
Depression score —2.82 —3.81, —1.84 <0.001 —2.32 —3.41,-1.23 <0.001
Anxiety score —1.94 —-2.61, —1.26 <0.001 —1.45 —2.21,—-0.70 <0.001
Stress score —1.76 —2.69, —0.83 <0.001 —1.44 —2.44, -0.44 0.005

Model 1 includes meeting physical activity (yes vs. no) and time. Model 2 includes meeting physical activity (yes vs. no), time, age, gender, educational attainment, income, body mass

index, and chronic disease status.

activity guidelines of accumulating at least 150 min of moderate
intensity physical activity per week, which were slightly higher
than the pre-pandemic Australian general population average
of 45% of adults meeting the physical activity guidelines
(Vandelanotte etal., 2010; Alley et al., 2017; Australian Bureau of
Statistics, 2018). Nevertheless, this is still a concerning low level
of physical activity considering the significant health risks and
related economic cost associated with physical inactivity (Ding
et al.,, 2016; Hall et al., 2021).

The consistent levels of physical activity found in our
samples may be due to several protective factors. Australian
governments have actively promoted benefits and practical
access to physical activity during the pandemic, including
permitting outdoor exercise and recreational activities to be
essential reasons for leaving home even during lockdown
periods (Fitzpatrick et al., 2020). This was also reflected in the
uptake and engagement of the 10,000 Steps program which
quadrupled during the pandemic, with thousands of new people
registering with the program (To et al, 2021). The lower
infection rate and effective containment of the COVID-19 have
also provided the public with a safer outdoor environment to be
physically active (Lowly Institute, 2020; Australian Institute of
Health and Welfare, 2021a). In addition, previous research has
identified people being older in age, mentally well and having
a higher household income and education level, tended to be
more physically active during the COVID-19 pandemic, and
most of our participants also shared these sociodemographic
characteristics (Bu et al., 2021).

Consistent with previous evidence, the present study also
demonstrated that regular participation in physical activity is
associated with lower scores for depression, anxiety, and stress
(Stubbs et al., 2017; Chekroud et al., 2018; Callow et al., 2020;
Gianfredi et al., 2020; Lesser and Nienhuis, 2020; Stanton
et al,, 2020; Puccinelli et al,, 2021). The positive influence of
physical activity on mental health holds significant importance
and implications for people’s wellbeing and health preventative
measures during the COVID-19 pandemic. Governments and
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health service providers should continue to promote the benefits
and access to physical activity during this unprecedented health
crisis and beyond. In particular, US and many European
countries have already taken the initiative to invest and
reconfigure streets into walking and cycling infrastructures
during the pandemic to promote physical activity within a
dedicated space (Doubleday et al., 2021; Kraus and Koch, 2021).

The present study has several strengths, including large
sample sizes, broad national inclusion of participants from
metropolitan, regional, and remote areas of Australia and
application of both longitudinal and cross-sectional study
designs. However, it also has limitations, which should be
considered when interpreting and generalizing the results to
other populations. Firstly, this study does not include pre-
pandemic data and it is therefore unknown how mental
health and physical activity outcomes changed from before the
pandemic to the first time point. Secondly, a large proportion
of participants were female, older in age, had higher household
incomes, and more years of education than the Australian
adult population. Thirdly, this study also relied on voluntary
participation and there may have been an over-representation
of participants joining in the study who perceived themselves
to be affected by the current pandemic. Fourthly, this is an
observational study and therefore, it is not possible to control
for unknown confounders. Finally, the use of self-reported
measures could result in recall bias and further research should
consider using objective measures to strengthen the findings.

In conclusion, our findings show an improvement in
depression, anxiety, and stress and no significant changes in
physical activity in Australian adults across three-time points
during the COVID-19 pandemic. The significant benefits of
engaging in sufficient physical activity on mental health were
also demonstrated. These findings have practical implications
for physical activity to be utilized as a cost-effective coping
method to support people’s mental health, and the need for
governments and service providers to continue implement
initiatives to promote mental wellbeing and physical activity

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.962962
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/

Zhao et al.

as the COVID-19 pandemic continues to evolve. The findings
from this study may also be applied in similar contexts in
which other extraordinary negative events cause large scale
psychological distress and changed social conditions (e.g., war,
new pandemic). Further research is needed to monitor the long-
term impact of the COVID-19 pandemic on mental health and
physical activity to inform and guide appropriate public health
promotion and intervention in a timely manner.
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Relationship between alcohol
consumption and adverse
childhood experiences in college
students—A cross-sectional study
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Ladislav Batalik”-8, Michael Makara® and Lubomir Skladany®*°
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Background: Alcohol consumption is an important issue. Adverse childhood
experiences (ACEs) can affect alcohol consumption later in life. Therefore, the
main objective of this study was to test the association between ACE and the
alcohol consumption in college students.

Materials and methods: A cross-sectional study on college students
was conducted during December 2021 and January 2022, Through the
school web system, students received a standard questionnaire on alcohol
consumption (AUDIT) and ACEs. The study involved 4,044 participants from
three universities in Slovakia.

Result: Compared to men, the incidence of emotional abuse by a parent,
physical abuse by a parent, and sexual abuse was significantly higher in women
(p<0.001). Furthermore, women reported greater emotional and physical
neglect (p<0.001). The incidence of a high or very high AUDIT score in college
students with ACE-0, ACE-1, ACE-2, ACE-3, and ACE-4+ was 3.8, 4.7, 4.1, 64,
and 9.3%, respectively.

Conclusion: More adverse childhood experiences were associated with
increased alcohol consumption in both male and female university students.
Baseline drinking was higher in male students, but increased drinking in
relation to an increase in ACEs was higher in female students. These results
point to gender-specific driving forces and targets for intervention.

KEYWORDS

adverse childhood experience, alcohol consumption, COVID-19 pandemic, negative
impact pandemic, audit
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Introduction

Adverse childhood experiences, including several types of
abuse (physical, sexual, and emotional abuse, neglect, being the
witness of domestic violence, and other serious household
dysfunctions), indicate potentially established traumatic sources
of stress (Heim et al., 2002; DeLisi and Beauregard, 2018).
Adverse Childhood Experiences (ACEs) can have lasting
negative effects on health, wellbeing, education, and job potential
(Herzog and Schmahl, 2018). Adverse childhood experiences are
associated with poorer mental health and a higher risk of
psychological and psychiatric problems (Kalmakis and Chandler,
2014; Reiser et al., 2014; Serafini et al., 2014). Several studies
have suggested that ACEs are associated with a negative
perception of physical health (Suliman et al., 2009; Duke et al.,
2010; Putnam et al., 2013; Marackova et al., 2016; Scott and
Semple, 2017; Lackova Rebicova et al., 2020). Furthermore,
higher ACE scores increase the risk of developing several
diseases in adulthood, increased alcohol consumption, and many
types of addictions (Felitti, 2002; Chartier et al., 2010; Mouton
etal., 2016).

With a lifetime prevalence of up to 14%, alcohol use disorder
(AUD) is one of the main public health problems (Anda et al.,
2002). In Slovakia, three out of four adults drink alcohol on
occasion or regularly. Additionally, alcohol in Slovakia is more
socially acceptable than other psychoactive substances, and the
general societal environment can be considered alcogenic.
Children who grew up in families with parental alcohol abuse are
at increased risk of developing AUD with a wide range of
psychological, physical, and socioeconomic health consequences
(Koppes et al., 2006; Strine et al., 2012; Rehm and Shield, 2014;
Shield et al., 2014; Frankenberger et al., 2015; Lee and Chen, 2017;
Seitz et al., 2018). Identifying factors in all domains that are
known to increase the risk of AUD is important for the
development of more effective prevention and treatment
strategies (Thompson et al., 2008). The prevalence of liver
cirrhosis is highest in Slovakia, with alcohol-associated liver
disease (ALD) being the most common aetiology (Sepanlou
et al., 2020).

To better understand alcohol-related behaviour during, the
Alcohol Use Disorder Identification Test (AUDIT) was
administered to detect alcohol consumption in college students.
Therefore, the main objective of this study was to test the
association between adverse childhood experiences and the
alcohol consumption of college students.

Therefore, our hypothesis is as the following:

HO:th =12 (there is no difference in the mean of ACE
among alcohol non-users and users).

H1:m # 1 (there is a difference in the mean of ACE among
alcohol non-users and users).
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Materials and methods

This analytical cross-sectional study was conducted between
December 2021 and January 2022. Three Slovak universities were
included in the study: (1) Matej Bel University in Banska Bystrica,
(2) the Technical University of Kosice, and (and attendance at
boarding schools increased the odds of alcohol 3) Slovak Medical
University Bratislava, Faculty of Health Care in Banska Bystrica.
After obtaining their informed consent, the students completed
structured questionnaires. The main outcomes were ACEs and
alcohol consumption by Alcohol Use Disorder Identification Test
(AUDIT) (Ballester et al., 2021). The questionnaire was compiled
using Google Forms and distributed through the universities’
online systems, and data were extracted into an Excel spreadsheet.
College students self-reported responses. Demographic variables
were obtained from students at the beginning of the
questionnaire. The inclusion criteria were satisfied if the
participants were college students at a Slovak university. The
minimum required age was 18. Students with visual impairment
were not included in the study. All procedures performed in
studies involving human participants were in accordance with the
ethical standards of the institutional and/or national research
committee and with the 1964 Helsinki Declaration and its later
amendments or comparable ethical standards. Informed consent
was obtained from all individual participants involved in the
study. The study was approved by the Ethics Committee of Matej
Bel University under the number 2200/2021.

Adverse childhood experience

The ACE questionnaire is an assessment tool that measures
various types of abuse and other kinds of adverse experiences in
childhood (Hardt and Rutter, 2004; Haaris Sheikh et al., 2017; Choi
etal., 2020; McLennan et al.,, 2020). The ACE questionnaire includes
10 domains, each assigned zero (particular ACE not experienced)
or one (ACE experienced) point and summarized as a final score on
a scale of 0-10. The domains are physical, psychological, and sexual
abuse, emotional and physical neglect, and domestic dysfunction,
such as alcohol abuse, drug use at home, loss of a parent, mental
illness, violent treatment of the mother, and imprisonment of the
parent. Scores are expressed as the sum of points with a higher score
representing more ACEs (Anda et al., 1999).

Alcohol use disorder identification test

The AUDIT is a simple and effective method of detecting
unhealthy alcohol use, defined as risky or dangerous consumption
or any alcohol use disorder (Daeppen et al., 2000; Kuitunen-Paul
and Roerecke, 2018; Verhoog et al., 2020; Ballester et al., 2021).
AUDIT can also help identify alcohol dependence and the specific
consequences of harmful drinking. The Slovak standardized
version was used. The final AUDIT score is divided into low
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TABLE 1 Participants’ characteristics.

Total (N=4,044)

Matej Bel University 1,066 (26.4%

209 (5.2%

Age (years) Mean 22.33(SD=4.8)
Gender ‘Women 1,850 (45.7%)
Men 2,194 (54.3%)
School year First year 1,342 (33.2%)
Second year 951 (23.5%)
Third year 745 (18.4%)
Fourth year 530 (13.1%)
Fifth year 421 (10.4%)
Sixth year 55 (1.4%)
Type of study Full-time 3,697 (91.4%)
Remote 347 (8.6%)
University Technical University 2,769 (68.5%)
)
)

Slovak Medical

University

(scores between 0 and 7), medium (scores between 8 and 15), high
(scores between 16 and 19), and very high (scores 20 and above).
The questions addressed: (1) frequency of drinking, (2) amount of
alcohol ingested, (3) symptoms of addiction (impaired control of
drinking, increased importance of drinking, and early morning
drinking), and (4) surrogates of harmful alcohol use (guilt after
drinking and alcohol-related injuries).

Participants

The study involved 4,044 students from the three universities
in Slovakia: Technical University of Kosice, Matej Bel University
in Banska Bystrica, and the Slovak Medical University Bratislava,
Faculty of Healthcare in Banska Bystrica. The characteristics of the
cohort are shown in Table 1. The questionnaires were collected
using Google Forms.

Statistical analysis

The results were uploaded in an Excel spreadsheet and
subsequently subjected to a statistical analysis using the IBM SPSS
Statistics 19 software. A two-proportion z-test, pooled for HO:
pl=p2, was used to test the equality of proportion between the
groups of men and women. The absolute risk calculation was used
to express the relationship between the final ACE score and the
AUDIT score (absolute risk =the number of events in the treated
group divided by the number of people in that group). As the
distribution of ACE scores is not normal, the nonparametric
Mann-Whitney U test was used to test the difference in mean
score of ACE between group of alcohol users and group of alcohol
non-users.

The sample size for this study was calculated using the
following formula:
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Questionnaires distributed (n = 16,487)

College students reply (n = 4,044;
24.53%)

Technical University of KoSice (n =
2,769)

Matej Bel University in Banska Bystrica
(n=1,066)

Faculty of Healthcare in Banska
Bystrica (n = 209)

FIGURE 1
Flow diagram of the study.

Zz*p*q
62
2
l+m
PxN

where n=sample size, N=population size, Z=Z score,
p=probability of success, g = probability of failure, and e=margin
of error. The confidence level was set at 95%, the margin of error
at 5%, the probability of success at 50%, and the population of
Slovak university students at 133,558. Therefore, a sample of 196
subjects was required.

The internal consistency of the AUDIT and ACE scores was
measured separately by the Cronbach’s alpha coefficient of
reliability. The AUDIT had a Cronbach’s alpha of 0.79, and the
ACE questionnaire had a Cronbach’s alpha of 0.71.

Results

A total of 16,487 students received the questionnaire link. The
total number of students who answered the questionnaire and
were enrolled in the study was 4,044 (24.53%), which included
1,850 women (45.7%) and 2,194 men (54.3%) (see Figure 1).

The AUDIT was completed by a total of 3,647 students. Low
AUDIT scores (0-7 points) were detected in 2,573 student
participants (1,318 men, 1,258 women), medium scores (8-15
points) in 893 student participants (583 men, 310 women), high
scores (16-19 points) in 92 student participants (68 men, 24 women),
and very high scores (20-40 points) in 86 student participants (61
men, 25 women). The results are summarized in Table 2.
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TABLE 2 Summary results of the AUDIT questionnaire according to the particular scores, domains, and genders.

Domains  Item of the AUDIT Gender Particular AUDIT score
(0) 1 2) 3) 4
Hazardous Q1. How often do you have Women 4.5% 43.4% 24% 23.4% 4.8%
alcohol use a drink containing alcohol? Men 6.5% 34.5% 23% 24% 12%
All 5.6% 38.6% 23% 24% 8.8%
Q2. How many drinks ‘Women 43.2% 40.6% 12.2% 3.4% 0.5%
containing alcohol do Men 23.6% 42.5% 22.4% 9.6% 1.8%
you have on a typical day Al 32.6% 41.6% 17.7% 6.8% 1.2%
when you are drinking?
Q3. How often do you have Women 52.3% 30.9% 10.2% 4.3% 2.2%
six or more drinks on one  Men 33.7% 27.3% 16.1% 10.5% 12.5%
occasion? All 42.2% 29.0% 13.4% 7.7% 7.8%
Dependence Q4. How often during the ~ Women 87.8% 8.2% 2.4% 0.7% 1.0%
symptoms last year have you found Men 86.9% 6.9% 3.6% 1.2% 1.4%
that you were not able to All 87.3% 7.5% 3.0% 1.0% 1.2%
stop drinking once you had
started?
Q5. How often during the ~ Women 82.4% 14.1% 2.3% 0.9% 0.4%
last year have you failed to  Men 79.2% 14.5% 4.3% 1.3% 0.7%
do what was normally All 80.7% 14.3% 3.4% 1.1% 0.5%
expected from you because
of drinking?
Q6. How often during the ~ Women 97.2% 1.7% 0.5% 0.2% 0.3%
last year have you neededa  Men 93.0% 4.7% 1.0% 0.6% 0.7%
first drink in the morning Al 95.0% 3.3% 0.8% 0.4% 0.5%
to get yourself going after a
heavy drinking session?
Harmful Q7. How often during the ~ Women 72.4% 20.9% 5.0% 0.9% 0.8%
alcohol use last year have you had a Men 72.2% 21.5% 4.5% 1.1% 0.8%
feeling of guilt or remorse Al 72.3% 21.2% 4.7% 1.0% 0.8%
after drinking?
Q8. How often during the ~ Women 75.7% 19.4% 3.6% 0.7% 0.6%
last year have you been Men 67.2% 24.1% 6.5% 1.6% 0.6%
unable to remember what  All 71.1% 21.9% 5.2% 1.2% 0.6%
happened the night before
because you had been
drinking?
Q9. Have you or someone ~ Women 82.6% 11.4% 6.0%
else been injured as a result Men 78.0% 15.1% 6.9%
of your drinking? All 80.1% 13.4% 6.5%
Q10. Has a relative or ‘Women 95.8% 2.0% 2.2%
friend or a doctor or Men 92.3% 3.2% 4.5%
another health worker All 93.9% 2.7% 3.5%

been concerned about your
drinking or suggested

you cut down?

Particular score explanation: item Q1: 0 (never), 1 (monthly or less), 2 (2—4 times a month), 3 (2-3 times a week), or 4 (4 or more times a week); item Q2: 0 (1-2), 1 (3-4), 2 (5-6), 3
(7-9), or 4 (10 or more); items Q3-Q8: 0 (never), 1 (less than monthly), 2 (monthly), 3 (weekly), or 4 (daily or almost daily); items Q9-Q10: 0 (no), 2 (yes, but not in the last year), or 4

(yes, during the last year).

Compared to men, the incidence of emotional abuse by a significantly higher in women (p<0.001). Similarly, women

parent, physical abuse by a parent, and sexual abuse by anyone was reported greater emotional and physical neglect, growing up with
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TABLE 3 ACE results according to the type and gender.

10.3389/fpsyg.2022.1004651

Domain of the ACE Gender Proportion of p-value* Frequencies
"YES’
"YES’ 'NO”’
1. Emotional abuse by a Women 19.8% <0.001 367 1,483
parent Men 11.5% 252 1,942
All 15.3% 619 3,425
2. Physical abuse by a Women 12.2% <0.001 225 1,625
parent Men 8.2% 181 2,013
All 10.0% 406 3,638
3. Sexual abuse by anyone ~ Women 16.2% <0.001 300 1,550
Men 2.9% 63 2,131
All 8.9% 363 3,681
4. Emotional neglect Women 21.9% <0.001 406 1,444
Men 10.5% 230 1,964
All 15.7% 636 3,408
5. Physical neglect Women 9.9% <0.001 184 1,666
Men 5.8% 128 2,066
All 7.7% 312 3,732
6. Parental separation/ ‘Women 23.2% <0.001 429 1,421
divorce Men 18.2% 399 1,795
All 20.5% 828 3,216
7. Battered mother ‘Women 17.0% <0.001 315 1,535
Men 13.5% 297 1,897
All 15.1% 612 3,432
8. Growing up with an Women 20.1% <0.001 372 1,478
alcohol and/or drug abuser Men 12.9% 284 1,910
in the household All 16.2% 656 3,388
9. Living with a family Women 20.1% <0.001 372 1,478
member experiencing Men 12.5% 274 1,920
mental illness All 15.9% 646 3,398
10. Experiencing the Women 7.2% 0.0348 134 1,716
incarceration of a Men 5.8% 128 2,066
household member All 6.5% 262 3,782

*According to two-proportion z-test, pooled for HO: p1=p2.

an alcohol and/or drug abuser at home, and living with a family
member experiencing mental illness (p <0.001). The results are
summarized in Table 3.

The incidence of a high or very high AUDIT score in college
students with ACE-0, ACE-1, ACE-2, ACE-3, and ACE-4+ was
3.8,4.7, 4.1, 6.4, and 9.3%, respectively (p<0.001 for ACE-0 vs.
ACE-4+). Students who scored an AUDIT score suggesting an
increased risk of developing AUD (16-40 score) also scored
higher in ACE. These associations are seen in Figure 2.

Of the men who had high or very high AUDIT scores, 5.5%
reported no ACE and 10.2% reported an ACE score of 4 or more
(Z=2.14; p=0.016). Of women who had high or very high AUDIT
scores, 0.9% reported having no ACEs and 8.9% reported an ACE
score of 4 or more (Z=6.19; p<0.001) (see Table 4).

For students who had an ACE of 0-3 and a final AUDIT score
in the high range, a statistically significant difference was found
between men and women, with men being more prone to
association between ACE and AUDIT than women (Z=6.41;
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p<0.001). For students with ACE scores of at least 4 and a high
AUDIT final score, no statistically significant differences were
found between men and women (Z=0.44; p=0.663; Figure 2).

Comparison of the mean score between the group of alcohol
users and the group of non-alcoholics showed that there was a
statistically significant difference between these groups (Z=4.559,
p<0.001) (Table 5).

Discussion

Slovakia belongs to countries with high alcohol consumption
(Chapman et al., 2004; Ford et al, 2011). In our study, an
association was observed between a higher incidence of ACEs
and alcohol consumption among college students. More ACEs
were associated with increased alcohol consumption in both male
and female university students. The higher incidence of ACEs
may represent one of the main aspects of the development of
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Absolute risk of high or very high AUDIT score in relation to ACE score, separately for men and women.
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TABLE 4 Distribution of participants according to ACE score and
AUDIT final score.

ACE score AUDIT final score

Low Medium  High or Total

very high

0 73.6% 22.6% 3.8% 100%
1 71.3% 23.9% 4.7% 100%
2 67.7% 28.1% 4.1% 100%
3 67.0% 26.7% 6.3% 100%
>4 63.2% 27.6% 9.3% 100%
Total 70.6% 24.5% 4.9% 100%

TABLE 5 Groups of alcohol users and non-users - descriptive statistics
of ACE score.

Group N Mean SD z* p-value
ACE
score
Alcohol 1,071 1.53 1.9 4.559 <0.001
users (29.4%)
Alcohol 2,576 1.23 1.7
non-users (70.6%)

*According to Mann-Whitney U test.

excessive alcohol consumption in later life. In our study, a high
prevalence of ACEs was found; ACEs were not rare and were
more common in women than in men. In college students, a low
proportion of abstinent students was found. College students in
their twenties are less than 6% absolute abstainers (together with
the alarming 8.8% of frequent and binge drinkers). Slovakia ranks
first in the world in the prevalence of liver cirrhosis, and the
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mortality of AUD is 1.5 times higher than in the rest of Europe
(Sepanlou et al., 2020). These results are very likely reflections of
a permissive national alcohol policy. The relationship between
increased alcohol consumption was found in both men and
women; however, in female students, the incidence of ACEs and
their relative impact on the increase in AUDIT was higher
compared to male students. It is common knowledge that girls
are more likely to be exposed to sexual violence than boys, which
is correlated with the results of our study (Finkelhor, 1994). On
the other hand, a higher baseline alcohol consumption was found
(higher AUDIT scores in students without ACEs) in male
students compared to female students. The relative increase in
AUDIT scores based on the increase in ACE scores was more
pronounced in female students (approximately tenfold increase
between ACE-0 and ACE-4+) compared to male students
(approximately twofold increase); however, the cumulative
proportion of drinkers in any ACE category was higher in male
students. Our results show that in male students, additional
driving forces behind alcohol consumption, in addition to ACEs,
are important.

The links between gender, early ACEs, and self-reported
binge drinking and heavy drinking were studied by Crouch et al.
(2018). Almost all ACE categories were associated with an
increased probability of reporting binge drinking and heavy
drinking. Mental illness had the highest odds for men, and
emotional abuse had the highest odds for women. Men and
women with four or more ACEs had a higher chance of reporting
binge and heavy drinking compared to their counterparts. In
addition to these findings, our results point to the difference in
the strength of impact ACEs can exert on drinking of
women compared to men (10-fold increase compared to a
2-fold increase).
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ACEs are associated with a higher risk of anxiety and
depression in old age (Chapman et al.,, 2004; Ford et al., 2011;
Hovens et al., 2015). A better understanding of the factors
underlying the risk of problem drinking and dependence on
alcohol is important for the development of better prevention
and early intervention measures. Depression among adult
children of alcoholics appears to be largely, if not exclusively,
associated with an unfavourable family experience with their
parents (Anda et al., 2002). ACEs are common and strongly
associated with subsequent alcohol abuse and are likely to
account for a high proportion of alcohol abuse (Leung et al.,
2016). Children in alcoholic families have more frequent adverse
experiences (Wolock and Magura, 1996); however, the risk of
alcoholism and depression in adulthood increases with the
increasing number of ACEs, regardless of parental alcohol abuse
(Wolock and Magura, 1996). The effects of parental substance
use (including alcohol) on abuse outcome of their children’s
appear to be partly mediated by their neglectful parenting
(Rothman et al., 2008; Pilowsky et al., 2009). Loudermilk et al.
(2018) studied the association between binge drinking and
ACESs. Adults who experienced household abuse were 30% more
likely to drink. As in our study, men were at increased risk of
becoming alcoholics. The association between alcohol
consumption and ACEs was also studied by Koss et al. (2003).
There were significant sex differences in alcohol dependence and
several ACEs. High prevalence rates for one or more types of
ACEs were documented (men: 74-100%; women: 83-93%). For
men, combined physical and sexual abuse significantly increased
the likelihood of subsequent alcohol dependence; for women,
sexual abuse, and attendance at boarding schools increased the
odds of alcohol dependence. In a study by Batty et al. (2008),
8,170 individuals born in 1970 were tested for alcohol drinking.
Higher childhood mental ability scores had an increased
prevalence of problem drinking in adulthood. Unlike our study,
this association was stronger in women. Childhood mental
ability was also associated with a higher average intake of alcohol
and a higher frequency of drinking.

Our study has several limitations. The main limitation of our
study is the retrospective nature of the study, which is associated
with several risks of bias. It is difficult to determine a direct
association according to cross-sectional analysis. Therefore, it is
difficult to make clear recommendations. Study was done during
the pandemic COVID-19 which may have influenced the outcome
of alcohol consumption.

The questionnaires were distributed through the schools’
online communication systems, and their completion was
voluntary. This could have led to a selection bias. The veracity
of obtained data on the ACE test and the AUDIT cannot
be proved, and therefore, some answers may be underestimated
or overestimated. Finally, since the level of education
also depends on the ACE score, the results of our study may
not reflect other segments of the population. On the other
hand, the strengths of the study are its size of several 1000’s
and the rarity of alcohol consumption that is analysed
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against ACE in the regional and social environment of
college students.

Conclusion

Among university students, ACEs were not rare and were
more frequent in women than in men. Higher ACE scores were
associated with higher AUDIT scores in both men and women.
Men without ACEs have higher AUDIT scores than women
without ACEs. An association between ACE and AUDIT scores
was stronger in female students compared to male students. This
points to the gender-specific pathogenesis of alcohol use and
AUD, with the underlying driving forces being therapeutic targets.
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The outbreak of the coronavirus disease 2019 (COVID-19) has resulted in
widespread university lockdown. However, impacts of the university lockdown
on the learning and academic development of university students have
not been thoroughly investigated. The current study examined college
students’ changes of learning outcomes during the COVID-19 lockdown
period and clarified what might explain individual differences in students’
learning outcomes after they had learned from home for a whole
semester when universities were physically closed due to the COVID-
19 pandemic. Data were derived from a longitudinal study examining the
development of college students including students’ academic achievement
and critical thinking (including both skills and dispositions) before and
after the university lockdown. We observed significant decreases in critical
thinking skills and dispositions from pre- to post-lockdown. Both perceived
academic achievement and critical thinking exhibited greater variability
after the lockdown. In addition, students’ readiness for online learning,
especially their self-management skills, consistently predicted post-lockdown
learning outcomes after controlling for pre-lockdown outcomes and family
socioeconomic status (SES). Those who have assumed more responsibilities
at home, or who were more vulnerable to emotional distress during the
pandemic, performed less well in post-lockdown learning outcomes. These
findings call for better management of student learning and development
when major changes are required in higher education practices for responding
to the ongoing COVID-19 crisis as well as other potential situations.

academic achievement, critical thinking skills, critical thinking dispositions,
COVID-19, distant learning, learning performance, self-management skills
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Introduction

The outbreak of the coronavirus disease 2019 (COVID-19)
has resulted in widespread school shutdowns. More than 180
countries around the world have mandated school closures,
leaving, at its peak in April 2020, approximately 1.5 billion
children and youth out of school (UNESCO, 2020). Just
within higher education in China, all colleges and universities
shut down and adopted distance education during the spring
semester of 2020, affecting more than 17 million college
students (Yao, 2020). The university closures discontinued the
classic style of higher education, forcing students to adjust to
learning at home, as well as to adopt new learning methods
(Gonzalez et al., 2020). These dramatic changes are likely to
pose significant disruptions to students’ conventional learning
and created several uncertainties which may affect students’
learning outcomes. Concerns have been raised with respect
to students’ learning losses and greater variability in their
academic skills due to school closures or the temporary
lockdown of universities (Kaffenberger, 2021). The current
paper, by means of a longitudinal study, evaluated impacts of a
university lockdown on students’ learning outcomes represented
by academic achievement and critical thinking (including both
skills and dispositions), and clarified how and to what extent
learning from home during the COVID-19 pandemic affected
college students’ learning outcomes.

Potential effects of university
lockdowns on students’ learning
outcomes

While school and university lockdowns are deemed
necessary to mitigate the spread of the coronavirus, they
may carry important consequences for students’ academic
development. Many studies have examined effects of school
lockdowns or home confinements on K-12 students, suggesting
that school lockdowns have produced substantial losses in
students’ learning outcomes (Azevedo et al, 2021; Clark
et al., 2021; Maldonado and De Witte, 2021; Parolin and Lee,
2021). Modeling estimates suggest that these learning losses
continue to accumulate even after children return to schools
(Kuhfeld et al,, 2020). However, at the moment it remains
unclear whether the university lockdown affects college students
learning performance. Young adults are assumed to experience
less difficulty when adapting to distant learning than children,
given that most young adults have some online learning
experiences while K-12 students rely heavily on classroom
learning. Moreover, compared to school-aged children, young
adults have acquired some amount of self-management skills
to facilitate learning beyond classrooms (Anthonysamy et al,
2020). For example, Gonzalez et al. (2020) found that college
students changed their learning strategies to a more continuous
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habit during COVID-19 home confinements, which contributed
to improved academic scores. Though that study focused only
on changes of college students academic scores, the finding
contrasted with the widely assumed learning loss concerns due
to university lockdowns.

It needs to note that previous studies mostly investigated
students’ changes of academic achievement due to the
pandemic, impacts of university lockdowns on students’ other
important learning outcomes have not been reported. One
crucial learning outcome is critical thinking that is described
as the acquisition of deep and meaningful understanding as
well as critical inquiry skills and dispositions (Garrison et al,,
2001). Critical thinking has been recognized as one of the
most important learning outcomes expected of college students
(Halpern, 1998; Shaw et al,, 2020). Apparently, a comprehensive
examination of students’ learning outcomes before and after
the university lockdown is required to evaluate effects of the
university lockdown upon both their academic achievement, as
well as critical thinking skills and dispositions.

Factors related to students’ learning
during the lockdown period

In addition to possible changes in students learning
outcomes, a more crucial issue is to clarify what might
have shaped students’ post-lockdown learning outcomes given
that the COVID-19 pandemic is an undeniably unique event
with many new factors that may affect students’ learning.
Though a thorough examination of all impacting factors
is not possible, several of them are particularly notable in
characterizing students” at-home learning during the lockdown
period due to COVID-19.

First, the outbreak of the coronavirus pandemic has
pushed most universities toward distance education, which was
probably the only option to mitigate the adverse influence
of the disruption to classroom learning. Though few were
ready for this abrupt transition, students’ skills and attitudes
toward online learning are important factors to keep them
actively engaged online (Bolliger, 2004; Hsu et al, 2019).
Research shows that online learning successes rely heavily
on students’ self-management skills (Wang, 2011; Broadbent,
2017; Panadero et al, 2019). Self-management skills include
students’ ability to evaluate, monitor, and regulate themselves
and assume responsibility for their own performance (Frayne,
1991; Gerhardt, 2007). These skills are especially valuable
qualities for online learning at home given that many students
may not have had practical guidelines they could follow during
the pandemic.

Second, high rates of the transmission and mortality
of COVID-19, combined with a lack of prevention and
treatment measures, have left many people with cognitive
uncertainty as well as negative emotions (Shanahan et al., 2020;
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Wang et al,, 2020; Rodriguez et al, 2021). High rates of
psychological distress have been reported among young adults
in response to the pandemic (Xiong et al, 2020). Stressors
such as fears of infection, frustration, and anger would likely
have enduring effects on college students and their learning
performance (Hasan and Bao, 2020). Thus, it is assumed
students’ cognitive and emotional responses to the pandemic
might affect their learning outcomes.

Third, research shows that the detrimental effects of
school lockdown on K-12 students’ academic performance are
particularly evident for students from disadvantaged family
backgrounds (Kuhfeld et al, 2020; Parolin and Lee, 2021).
Unlike typical learning activities conducted at universities, most
college students learned from home during the pandemic.
This means that college students’ learning is likely to be
at least partially dependent upon their home environments
and their daily family interactions. For example, college
students are already adults and are expected to share domestic
responsibilities with their parents when they stay at home. Thus,
students’ family and home issues (e.g., taking care of family
issues, dealing with housework chores) during the pandemic are
likely to influence their time and effort put into learning, which
may eventually affect their learning outcomes. Consequently,
it is reasonable to assume that students’ time put into family
or home responsibilities when they stayed at home might
be another important type of factor influencing their post-
lockdown learning outcomes.

The present study

In this study, we examined impacts of COVID-19 university
lockdown on college students’ learning outcomes including
academic achievement and critical thinking, and further
identified factors affecting their learning outcomes when
students learned at home during the pandemic. The data
used for analyses were drawn from a longitudinal study
collecting data before and after the university lockdown from
students at a public university in Zhengzhou, China, which
is located approximately 3 h by train from Wuhan, the first
epicenter of the global COVID-19 pandemic. The university,
like most other universities in China, started the Lunar
New Year vacation from the middle of January 2020, and
shifted to distance education from February 2020 following
China’s national school closure policy due to the outbreak
of COVID-19 in late January 2020.! Students were asked

1 In late January 2020, China postponed all educational activities and
the Chinese Ministry of Education urged higher education institutions to
use online delivery as an alternative to face-to-face teaching. In response
to the call, higher education institutions in mainland China transitioned
to online teaching for the spring semester of 2020. College students in
most universities were not allowed to return to campus until the start of
the autumn semester of 2020.
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to study online and were not allowed to return to campus
until September 2020. This meant that these students had
stayed home for approximately 9 months (including a 2-
month summer vacation). Our data were composed of pre-
and post-lockdown assessments (with an interval of 12 months)
of learning outcomes and several issues related to students’
learning performance. The unique feature of the data allowed us
to evaluate changes (both performance average and variability)
of students’ learning outcomes and to clarify factors influencing
their post-lockdown outcomes when pre-pandemic levels
were accounted for.

In addition, to examine changes of academic achievement
and critical thinking, we evaluated a variety of learning-
related factors including students’ readiness for online learning,
their cognitive and emotional responses to the pandemic,
time devoted to learning at home, and responsibilities at
home to examine their potential effects on learning outcomes.
Since family socioeconomic status (SES) has been shown to
influence students’ educational outcomes (Sirin, 2005), we also
measured students’ family SES as background variables. It was
hypothesized that the learning-related factors would account
for variations in students’ post-lockdown learning outcomes
when their pre-lockdown outcomes and family SES were
controlled for.

Eventually, this study aimed to clarify not only what has
happened to college students’ learning during the COVID-
19 lockdown period pandemic but also what might have
shaped their academic achievement and critical thinking.
Addressing both of these goals is crucial for higher education
providers to deal with consequences of university closures
during the COVID-19 pandemic and similar situations in
the future.

Materials and methods

Sample and procedures

As stated earlier, data came from a longitudinal, ongoing
research project on college students’ academic development.
The project was initiated in October 2018, when 648 first-year
college students were recruited via the university subject pool.
Participants were informed that they would be contacted and
tested again in October 2019, and October 2020. A new cohort
of first-year students (N = 364) was recruited and added to the
sample pool in October 2019, and was retested in October 2020.
Students’ learning-related skills and dispositions were measured
each year with scales and questionnaires varied slightly from
year-to-year. This paper used the data collected in October 2019
as the pre-lockdown data (except for the critical thinking skill
test, which was collected in October 2018), and used those
collected in October 2020 as the post-lockdown data. This
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provided us with 1,004? effective participants (635 women, M
age = 21.67, SD age = 1.01 at October 2020). Approximately
80% of the sample majored in social science, with 20% in natural
sciences and mathematics. In addition, 38% of the sample grew
up in urban areas, 56% in rural areas, and 6% did not indicate
the rural/urban information. The study protocol was approved
by the Human Subjects Review Committee of the Huazhong
University of Science and Technology. Each participant signed
a written informed consent describing the study purpose,
procedure and right of withdrawal during the study.

All measures were administered in a computer room at the
university. Participants were tested in groups of 35-55 by two
research assistants. Each participant completed the measures
on a computer. The pre-lockdown testing included measures
of socioeconomic status, perceived academic achievement,
and critical thinking skills and dispositions. Besides the pre-
lockdown measures, the post-lockdown testing additionally
included questionnaires assessing students’ readiness for online
learning, students’ cognitive and emotional responses to the
pandemic, their time devoted to learning, and responsibilities
at home when they stayed at home during the pandemic.

Measures of learning outcomes

Grade point average

College grade point average (GPA) was gathered from
student records. The GPA for the autumn semester of 2019 and
the spring semester of 2020 were used as academic scores before
and after the university lockdown. However, we learned from
the university’s academic affairs division that exam difficulty
in the spring semester of 2020 was set by many teachers at
a relatively low level given that students had experienced a
disruption to normal schooling by the pandemic. Therefore,
GPA scores after the university lockdown (M = 3.42, SD = 0.51)
were relatively high compared to those before the lockdown
(M = 2.65, SD = 0.82). We thus employed a standard test
to assess students’ self-perceived academic achievement (see
below) as a supplement.

Perceived academic achievement

Perceived academic achievement was assessed by a subscale
from the Student Learning and Development Scale (Wei et al,,
2015), which was developed to assess Chinese undergraduate
students’ academic, social, and practical development. The
academic subscale was especially suitable for assessing perceived
academic achievement of Chinese college students (Ren
et al, 2020). The subscale has five items measuring multiple
dimensions of students’ academic performance: students’ level
of professional knowledge, students’ level of research methods

2 Eight participants were omitted from the post-lockdown survey and
their data were not included.
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in the subjects they have learned, students’ comprehensive
applied ability, students’ level of reading and comprehension,
and students’ ability of using information technology for
learning and research. Participants were asked to indicate
how much progress they had made in each of the academic
dimensions over the past year. The subscale used a 4-point
scale (1 = no improvement; 4 = greatly improved). Scores
of this subscale ranged from 5 to 20. Higher scores reflected
larger achievement. The subscale showed good reliabilities and
construct validities among Chinese college students (Wei et al,,
2015). The internal consistency reliability in the current study
was 0.86.

Critical thinking skills

The Chinese Critical Thinking Test was used to tap students’
critical thinking skills (Luo and Yang, 2002). This test was
designed based on the California Critical Thinking Skills Test
(Facione et al,, 2002). For the Chinese version, Luo and Yang
generated test items according to lifestyles of Chinese students.
The test includes 34 multiple-choice items, each of which has
four response options, with only one being correct. The items
assess five critical thinking skills: evaluation, inference, analysis,
inductive reasoning, and deductive reasoning. The score was the
total number of correctly answered items. As reported by Luo
and Yang (2002), the test-retest correlation (1 month between
time 1 and time 2) was 0.63, and the split-half reliability was
0.80. In addition, there were moderate to strong correlations
between scores of the subscales and the total score (>0.50,
Lin, 2018), supporting the construct validity of the test. The
internal consistency reliability of this scale was 0.64 in the
current study.

Critical thinking dispositions

The Chinese Critical Thinking Dispositions Inventory (Ren
et al, 2020) was developed according to the conceptual
framework of the California Critical Thinking Disposition
Inventory (Facione et al, 2001). In this study, we used three
subscales of the inventory to shorten testing time and reduce
students’ fatigue. The three subscales assessed critical thinking
dispositions (truth-seeking, analyticity and systematicity) that
have been frequently studied in the critical thinking literature.
Truth-seeking reflects one’s objectivity with findings even if
the findings do not support one’s preconceived opinions.
Analyticity refers to the disposition of applying reasoning
and the use of evidence to solve problems. Systematicity
reflects one’s disposition of being organized and orderly in
inquiry. Each disposition dimension was measured by five items.
Since the current research treats critical thinking dispositions
as a component of critical thinking, the total score of the
test was used. Participants rated items using a 6-point scale
(1 = strongly disagree; 6 =
consistency reliability of this inventory was 0.82 based on data

strongly agree). The internal

of our study.
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Measures of potential factors related to
students’ learning

Readiness for online learning

This questionnaire was adapted from the online learning
instrument developed by Smith et al. (2003) to assess students’
readiness for online learning. The Supplementary material
presents all items of this measure, as well as items of other
measures of potential factors associated with learning. The
online readiness questionnaire assesses two important factors:
the readiness for online learning skills, reflecting student’s
comfort with basic online learning skills (e.g., computing,
communication, and keyboarding), and the readiness for self-
management learning, reflecting the readiness for organization,
time-management, and independence necessary for online
learning. The readiness for online learning skills factor
included six items (e.g., “I was able to easily access the
Internet as needed for my studies”). The readiness for self-
management of learning factor included four items (e.g., “I
was able to manage my study time effectively and easily
completed assignments on time”). Students indicated their
agreement using a 5-point scale (1 = strongly disagree;
5 = strongly agree). Separate scores were computed for the
two subscales of online learning. Higher scores reflected better
preparation for online learning. The questionnaire showed
a good reliability (with a Cronbach alpha of 0.83), and
yielded a two-factor structure that was readily interpretable
in the framework of existing theory (Smith et al, 2003).
Reliabilities of these subscales ranged from 0.77 to 0.83 in the
current study.

Cognitive and emotional responses to
COVID-19

This questionnaire was adapted from the psychological
response questionnaire from the severe acute respiratory
(Qian et 2005). The
questionnaire included two subscales evaluating students’
toward COVID-19.
The cognitive subscale included four items measuring the

syndrome pandemic al.,, revised

cognitive and emotional responses
level of one’s awareness and control of the pandemic (e.g.,
“I thought that I should take all actions to avoid being
infected by the virus”). The emotional subscale included
four items assessing one’s levels of nervousness, anger,
pessimism, and helplessness during the pandemic (e.g.,
“When I learned that a case was found in our city, I felt
helpless”). Participants responded to each item using a 5-point
scale (1 = not at all typical of me; 5 = very typical of me).
Separate scores were computed for each subscale. Higher
scores on the cognitive subscale reflected more reasonable
responses to the pandemic, while higher scores on the
emotional subscale reflected more negative responses. Internal
consistency reliabilities of these subscales were both 0.74 in the
current study.
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Students’ time devoted to learning at home

This questionnaire evaluated students’ time devoted to
learning at home during the pandemic. Prior to formal testing,
we piloted the questionnaire with a small number of students
to check for general understandability, and we made minor
revisions based on their feedback. The questionnaire included
three items covering the following aspects: students’ time spent
on online learning, time used for completing the study plan;
and time that was not interrupted for learning (see all the
items in the Supplementary material). Students rated each
item using a 5-point scale (1 = strongly disagree; 5 = strongly
agree). We computed a total score by summing scores of the
items. Higher scores reflected more time students were able to
devote to learning at home during the lockdown period. The
internal consistency reliability of this questionnaire was 0.63 in
the current study.

Students’ responsibilities at home during the
lockdown

This questionnaire was developed to evaluate the degree
of students’ responsibilities when they stayed at home during
the lockdown. There were three items each covering the
following responsibilities: taking care of family members, doing
housework, and dealing with home affairs. Each item was rated
using a 5-point scale (1 = strongly disagree, 5 = strongly agree).
The higher the score, the higher level of responsibilities at home.
In the current study, the internal consistency reliability of this
questionnaire was 0.80.

Measures of socioeconomic status

Data of students’ family SES were collected and used as
controlling variables in examining associations of the learning-
related factors with the learning outcomes. We used monthly
household income, parents’ occupation, and parents’ level of
education to estimate SES. Family household income was
measured with a 10-point scale (1 = less than 2,000, 2 = 2,001~
3,000, 3 = 3,001-4,000, 4 = 4,001-5,000, 5 = 5,001-6,000,
6 = 6,001-7,000, 7 = 7,001-8,000, 8 = 8,001-9,000, 9 = 9,001~
10,000, and 10 =
month). Both parents’ occupations were measured using the

more than 10,000 Chinese Yuan per

Occupational Prestige Scale (Lu, 2003), in which contemporary
Chinese occupations were rated according to the status of
ownership of organizational, economic and cultural resources
(1=
workers, 4 = business service employees, 5 = industrial and

unemployed, 2 = agricultural laborer, 3 = industrial
commercial households, 6 = clerks, 7 = professional and
technical personnel, 8 = private businessman, 9 = managers,
and 10 = state and social managers). Higher scores represented
higher prestige of an occupation. Each parent’s educational
level was assigned a value from 1 to 6 (1 = elementary
school and below, 2 = junior high school, 3 = high school or
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technical secondary school, 4 = junior college, 5 = bachelor, and
6 = master and above).

Data cleaning

First, we checked the datasets for the number of participants
for each variable. The valid number of participants was 1,004
except for GPA, perceived academic achievement, and critical
thinking skills. GPA scores were available for 853 students in
the pre-lockdown testing, and 868 in the post-lockdown testing.
Data of perceived academic achievement were available for 642
students (because only the 2018 cohort completed this test, and
the 2019 cohort did not shorten the overall survey). Data of
critical thinking skills were available for 642 students (only the
2018 cohort completed this test). Second, we performed analyses
to detect outliers. Any observation exceeding three standard
deviations from the means was replaced with a value that was
three standard deviations. This procedure affected no more than
5% of observations.

Analytic strategy

First, we performed tests of measurement invariance for the
learning outcome measures (perceived academic performance,
critical thinking skills, and critical thinking dispositions) across
the time points before and after the university lockdown.
Following established procedures (Putnick and Bornstein,
2016), we compared the configural invariance model (ie.,
models had the same pattern of factor structure, but factor
loadings between models were allowed to vary across times),
the metric invariance model in which factor loadings were
constrained to be the same across times, and the scalar
invariance model in both factor loadings and intercepts were
constrained to be the same across times). Each model was
evaluated using the xz, comparative fit index (CFI), the root-
mean-square error of approximation (RMSEA) by means of
LISREL 8.7. Metric invariance was supported if the metric model
did not result in significant changes in model fit compared to the
configural model (ACFI < 0.01, and ARMSEA < 0.015 suggest
no substantial change according to Chen, 2007). Likewise,
scalar invariance was supported if the scalar model did not
significantly degrade relative to the metric model.

Paired sample t-tests were first performed to compare the
average performance of the learning outcomes (except GPA)
before and after the university lockdown. To evaluate changes
of the variability of the learning outcomes, we computed the
coefficient of variation (CV = SD/mean) for each learning
outcome. The CV is a statistical measure of the variability
of a distribution of repeated measurements or a data set. As
a relative difference quantity, the CV can be used not only
for comparing variability across repeated measurements, but
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also for comparing variability across sets of measurements on
different scales (Shechtman, 2013). A larger CV value reflects
greater variability.

Next, following the procedure described by Shanahan et al.
(2020), regression analyses were performed in separate steps
to examine relationships between the pre-lockdown learning
outcomes and the proposed learning-related factors with the
post-lockdown learning outcomes. First, we examined the
association between each of the learning-related factors and
each of the post-lockdown learning outcomes by controlling for
SES and the corresponding prior learning outcome. This was
achieved by performing a hierarchical linear regression with SES
and the prior learning outcome in the first step, and a learning-
related factor in the second step. This step was repeated for
each post-lockdown learning outcome and each learning-related
factor. By doing this, we obtained the association between
each learning-related factor and each learning outcome after
adjusting for SES and the prior learning outcome. Second,
all the significant learning-related factors from the first step
were entered into one regression model for predicting each
post-lockdown learning outcome. SES and the prior learning
outcome served as control variables. This step was repeated
for all learning outcomes. The second step resulted in trimmed
models with final SES factors, the prior learning outcomes, and
learning-related factors related as predictors of post-lockdown
outcomes.

Results

Table 1 presents the samples, means, and standard
deviations for each of the variables. The intercorrelations
among the variables at both time points were presented
in Supplementary Table 2. Results indicated longitudinal
metric invariance (ACFI = —0.001 < 0.01, and
ARMSEA = —0.002 < 0.015, for details of the model
fit see Supplementary Table 3), and scaler invariance
(ACFI = 0.002 < 0.01, and ARMSEA = —0.005 < 0.015)
across the time points before and after the lockdown. The
establishment of the measurement invariance allowed us to
directly compare scores of the learning outcomes across the two
times and examine relations of the study variables.

Figure 1 illustrates changes of the average performance for
each learning outcome before and after the university lockdown
(the GPA scores were not compared since, as mentioned earlier,
the exam difficulty in 2020 was set at a relatively low level).
Average scores of the learning outcomes showed an overall
decreasing trend from pre- to post-lockdown. Paired sample t-
tests revealed that critical thinking skills (t = 4.02, p < 0.01,
Cohen’s d = 0.16), and critical thinking dispositions (t = 5.33,
p < 0.01, Cohen’s d = 0.17) were lower after the university
lockdown compared to their pre-lockdown assessments. No
significant difference was found between the pre- and post-
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TABLE 1 Descriptive statistics for all variables of the study.

Variables N M SD
Socioeconomic status

Household income level 1,004 5.04 2.71
Father’s occupation level 1,004 4.71 2.71
Mother’s occupation level 1,004 3.89 2.64
Father’s educational level 1,004 2.76 1.21
Mother’s educational level 1,004 2.57 1.25
Pre-lockdown learning outcomes

Grade point average 853 2.65 0.82
Perceived academic achievement 642 12.30 2.67
Critical thinking skills 642 20.47 3.26
Critical thinking dispositions 1,004 64.70 8.71
Post-lockdown learning outcomes

Grade point average 868 3.42 0.51
Perceived academic achievement 642 12.21 2.78
Critical thinking skills 642 18.80 4.78
Critical thinking dispositions 1,004 63.14 9.05
Potential learning-related factors

Time devoted to learning at home 1,004 10.86 2.16
Responsibilities at home 1,004 6.80 2.49
Cognitive response to the pandemic 1,004 12.68 3.53
Emotional response to the pandemic 1,004 10.45 3.23
Readiness for online learning skills 1,004 22.57 3.58
Readiness for self-management learning 1,004 14.00 2.92

lockdown perceived academic achievement (t = 0.71, p > 0.05,
Cohen’s d = 0.03). Figure 2 illustrates changes of the CVs
for each learning outcome. It is evident that variability for
each learning outcome showed an overall increasing trend from
pre- to post-lockdown. Variability of the critical thinking skills
showed a particularly large increase.

Figure 3 presents the associations between each learning-
related factor and post-lockdown learning outcome produced
by regression analyses, after controlling for SES variables
and pre-lockdown learning outcomes (for exact coeflicients
and p-values, see the Supplementary Table 4). As expected,
prior outcome variables showed the largest associations with
their corresponding post-lockdown outcomes. With respect to
the proposed learning-related factors, students’ time devoted
to learning was positively associated with GPA, perceived
academic achievement and critical thinking dispositions,
whereas students’ responsibilities at home were negatively
associated with all outcome variables except GPA. Students’
cognitive response to the pandemic was positively related
to critical thinking skills, while the emotional response was
negatively associated with perceived academic achievement and
critical thinking dispositions. Readiness for online learning skills
and self-management learning were positively associated with
all outcome variables except critical thinking skills.
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Table 2 presents associations from the final trimmed models
aiming to understand which factors explained unique variance
of the post-lockdown outcomes after controlling for pre-
lockdown learning outcomes and SES factors. The upper part
of Table 2 includes all significant prior outcome variables and
SES factors, and the lower part presents all the significant
learning-related factors. Results of factors with p > 0.10 were
not presented. The significant predictors are ordered by the size
of the standardized regression coefficients. As shown in Table 2,
readiness for self-management learning showed the largest
effects on perceived academic achievement and critical thinking
dispositions. Readiness for online learning skills showed
consistently positive effects on all outcome variables except
critical thinking skills. While students’ cognitive responses to the
pandemic were positively related to critical thinking skills, their
emotional responses were negatively associated with critical
thinking dispositions. In addition, responsibilities at home were
consistently associated with all outcome variables except GPA.

Discussion

After the onset of the COVID-19 pandemic, many
universities turned to distance education to limit viral
transmission of infection, which influenced millions of college
students, forcing them to adapt to new learning environments
as well as ways of learning they may have been unaccustomed
to. Such unexpected changes led to significant uncertainty in
the learning and academic development of students (Conceicao
and Howles, 2020). Concerns have been raised regarding
the consequences of school lockdowns on students’ academic
development (e.g., Kuhfeld et al, 2020; Kaffenberger, 2021),
and the consequences are not likely to fade as things return to
“normal.” Unfortunately, empirical evidence has been limited
in evaluating how university lockdowns during the pandemic
impact students’ learning outcomes. In addition, the transition
to online learning at home may lead to important factors
radically different from those related to students’ learning
during typical academic years. Clarifying these factors and their
associations with students’ learning outcomes is crucial for
higher education to develop learning-centered programs, and
to validate non-standard or alternative learning formats for
managing the ongoing pandemic crisis.

This study leveraged a longitudinal design to describe the
average performance and variability of college students’ learning
outcomes after they participated in online learning from home
for an extended period Comparisons of students’ learning
outcomes showed that while students’ perceived academic
achievement showed no improvement, their critical thinking
(both skills and dispositions) decreased significantly from pre-
to post-lockdown. In addition, outcome variables after the
lockdown exhibited overall greater variability relative to those
prior to the pandemic, with critical thinking skills showing
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Illustrations of variability of each learning outcome before and after the university lockdown

a particularly large increase. These results concur with the
learning loss concerns identified by other education researchers
(e.g. ,
college students learned less due to the disruption of traditional

), conveying worrying messages that

instruction. Moreover, the result that variability for each

learning outcome showed an increasing trend suggests that the
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university lockdown was likely to widen variations in students’
learning outcomes.

Among the factors proposed to influence students’ learning,
readiness for online learning was consistently associated
with post-lockdown learning outcomes including academic

achievement and critical thinking dispositions, even after
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TABLE 2 Standardized regression coefficients from the final trimmed hierarchical linear regression models with socioeconomic status (SES) factors
and pre-lockdown learning outcomes in the first step, and the potential learning-related factors that were significantly identified by the separated

models as the second step.

Grade point average

Perceived academic
achievement

Critical thinking skills

Critical thinking
dispositions

SES factors and pre-lockdown
learning outcomes

e Grade point average
(B =0.52,p <0.01)

Factors related to learning during the
pandemic

e Readiness for online learning skills
(B =0.10,p < 0.01)

o Readiness for self-management
learning
(B =0.08, p < 0.05)

SES factors and pre-lockdown
learning outcomes

o Perceived academic achievement
(B =0.18,p < 0.01)

Factors related to learning during the
pandemic

o Readiness for self-management
learning

(B =026,p < 0.01)

e Readiness for online learning skills
(B =0.13,p < 0.01)

o Responsibilities at home
(=—0.11,p < 0.01)

e Emotional response to the pandemic
(B =—0.08, p < 0.05)

SES factors and pre-lockdown
learning outcomes

o Critical thinking skills

(B=0.35,p < 0.01)

e Mother’s educational level
(B=—0.14, p < 0.05)

Factors related to learning during the
pandemic

e Cognitive response to the pandemic
(B =0.15,p < 0.01)

® Responsibilities at home
(B =—0.11,p < 0.01)

SES factors and pre-lockdown
learning outcomes

o Critical thinking dispositions
(B=0.37,p <0.01)

Factors related to learning during the
pandemic

o Readiness for self-management
learning

(B =0.16,p < 0.01)

® Responsibilities at home

(B = —0.16, p < 0.01)

e Emotional response to the pandemic
(B =-0.12,p < 0.01)

e Time devoted to learning at home
(B =0.08, p < 0.05)

o Readiness for online learning skills
(B =0.06, p = 0.10)

controlling for pre-lockdown learning outcomes. The role

of self-management learning was particularly evident in

students’ self-perceived academic achievement and critical

thinking dispositions. These results are consistent with
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previous work indicating that self-management learning affects

students’ academic achievement and e-learning performance
(Wang, 2011; Broadbent, 2017; Panadero et al., 2019). Self-

management involves self-assessment, goal setting, time
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management, and regulating goal progress and attainment
by using reinforcement and punishment (Frayne, 1991),
which is recognized as a prerequisite for effective learning
in distance education (Evans, 2000). Indeed, the need for
self-management learning runs clearly throughout the distant
learning literature, and in most online learning delivery formats
(Bernard et al., 2004).

Compared with students’ time devoted to learning at home,
their responsibilities at home exhibited relatively large effects on
learning outcomes: those who assumed more responsibilities at
home during the pandemic reported lower scores on perceived
academic achievement, critical thinking skills and dispositions.
As stated earlier, college students are already adults who are
expected to share household responsibilities with their parents
when they stay at home. Greater responsibilities at home
may put considerable pressure on students’ learning behaviors
especially given that they were experiencing disruptions to the
location and format of their schooling prior to the lockdown. It
is possible that students’ added responsibilities at home, coupled
with the sudden shift to online learning, created a challenging
learning environment making them feel “out of control” or at
least less in control than normal.

Interestingly, whereas students’ cognitive responses to the
pandemic were positively related to critical thinking skills,
their emotional responses were negatively related to critical
thinking dispositions. Note that these findings were observed
even after adjusting for students” pre-pandemic critical thinking
skills/dispositions. Though the reported associations were only
weak to moderate, they did reveal the possibility that students’
psychological responses to the pandemic may alter their higher-
order learning outcomes. A reasonable perception of and
response to the pandemic may serve as a conductive buffer layer
for one to analyze and understand new knowledge. In contrast,
negative emotional responses experienced due to an awareness
of the possible consequences of the pandemic may to some
extent affect one’s willingness or ability to apply critical thinking.

Limitations

Our study has the strength of including both pre- and post-
lockdown assessments of both students’ academic achievement
and critical thinking. However, it also faces a few limitations.
First, the sample is potentially not representative of students
from other kinds of institutions (e.g., those from other countries,
of different sizes, or private compared to public). While the
lockdown policy in China was virtually identical across higher
educational institutions, the homogeneity of the sample may
also affect the generalizability of our results to nations or
regions with different lockdown strategies, different rates of the
pandemic, and different social or educational systems.

Second, though the pre-pandemic learning outcomes were
controlled in examining associations between the proposed
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learning-related issues during the pandemic and post-lockdown
learning outcomes, the reported associations are correlational in
nature, and cannot be given direct causal interpretations.

A third limitation is that our assessment of the learning-
related factors took place immediately after the lockdown ended.
Students’ responses to some factors (e.g., emotional responses
during the pandemic) might to some extent be distorted by
the prolonged lockdown. Fourth, the pre-lockdown assessment
occurred approximately 3 months before the outbreak of
COVID-19 (the critical thinking skills were measured around
15 months before the outbreak). It is possible that some of the
observed changes in learning outcomes may partly result from
factors preceding the pandemic.

Implications

Despite the limitations, our findings have important
implications for college students’ educational development as
well as for educational practices when lockdown measures
are imposed during a severe pandemic like COVID-19. First,
decreases in critical thinking are especially disquieting since it
plays a crucial role in students’ later academic achievement and
even their future professional development (Shaw et al., 2020).
This calls for a consideration of corrective measures to maximize
the recovery of learning losses. For example, instructions
that have been demonstrated effective for improving college
students’ critical thinking (e.g., Heijltjes et al., 2014) might be
referenced to develop special programs for promoting their
critical thinking skills.

Second, given the significant roles of self-management
in students’ learning outcomes, higher education institutions
might prepare students with necessary and important skills
(e.g., evaluating, monitoring, and regulating oneself) for online
learning via tutorials of self-management training. Third, during
times of unexpected disruption to normal schooling, universities
and departments should provide supportive measures such as
providing attractive learning materials or secure internet access
(Hasan and Bao, 2020), and educate students about coping
strategies such as engaging in physical exercise, or positive
reappraisal (Shanahan et al., 2020) to alleviate their emotional
distress and counteract the adverse effects on students’ learning
performance.

Conclusion

Our study assessed college students’ academic achievement
and critical thinking before and after the COVID-19 university
lockdown. We also assessed several factors hypothesized to
influence students’ learning from home during the lockdown
period. We observed significant decreases in critical thinking
skills and dispositions among students from the pre- to
post-lockdown, and both achievement and critical thinking
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exhibited overall greater variability after the lockdown. In
addition, students’ readiness for online learning, especially
their self-management skills, consistently predicted post-
lockdown academic achievement and critical thinking after
pre-lockdown outcomes and family SES were controlled for.
Those who assumed more responsibilities at home, or who were
more vulnerable to emotional distress during the pandemic,
performed less well in post-lockdown learning outcomes. These
findings call for better management of student learning and
development when major changes are required in higher
education practices for responding to the ongoing COVID-19
crisis as well as other potential situations.
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Alexithymia and post-traumatic
stress disorder symptoms in
Chinese undergraduate students
during the COVID-19 national
lockdown: The mediating role of
sleep problems and the
moderating role of self-esteem
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Wanjie Tang>7*

*School of Economics and Business Administration, Yibin University, Yibin, China, 2School of
Business, Sichuan University, Chengdu, Sichuan Province, China, *Mental Health Center, Sichuan
University, Chengdu, China, “Division of Accounting, Sichuan University, Chengdu, China, *College
of Environment and Civil Engineering, Chengdu University of Technology, Chengdu, China,
¢Department of Psychology and Education, Chengdu Normal University, Chengdu, China, ’Institute
of Psychiatry, Psychology and Neuroscience, King's College London, London, United Kingdom

Objective: This study examined whether sleep disturbance was a mediator
between alexithymic traits and post-traumatic stress disorder (PTSD)
COVID-19 pandemic-related stress symptoms, and explored whether self-
esteem moderated the alexithymic contribution to poor sleep and PTSD
symptoms.

Method: A representative sample of young adults (N=2,485) from six
universities in Southwest China completed online self-report surveys on
alexithymia, sleep, PTSD, self-esteem, sociodemographic information, and
health-related behaviors.

Results: High alexithymic young adults were found to be more likely to have
higher sleep problems and higher PTSD symptoms. The moderated mediation
model showed that sleep problems mediated the associations between
alexithymia and PTSD symptoms. Alexithymic people with lower self-esteem
were more likely to have elevated PTSD symptoms and sleep problems than
those with higher self-esteem.

Conclusion: Targeted psychological interventions for young people who have
difficulty expressing and identifying emotions are recommended as these
could assistin reducing their post-traumatic psychophysical and psychological
problems. Improving self-esteem could also offer some protection for trauma-
exposed individuals.

KEYWORDS

COVID-19, post-traumatic stress disorder, alexithymia, sleep disturbance,
self-esteem
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Introduction

Posttraumatic stress disorder (PTSD) symptoms are common
psychological problems in people exposed to life-threatening
traumatic events (Kessler et al., 2017; Tang et al., 2018; Ding et al.,
2022). The COVID-19 pandemic, which was first identified in late
2019, had caused more than 6.48 million global deaths by 29th
August 2022. This deadly global pandemic has also resulted in
significant public worry and psychological stress (Ji et al., 2021;
Liao and Wang, 2021; Tang et al., 2022), such as PTSD symptoms
(Johnson et al., 2020; Cénat et al., 2021; Jian et al., 2022). To
determine the psychopathological PTSD mechanisms, many
studies have sought to identify the psychosomatic symptoms and
diathesis factors that contribute to PTSD symptoms, two of which
are alexithymia (Badura, 2003; Frewen et al., 2008a; Osimo et al.,
2021) and sleep problems (Leskin et al., 2002; Germain, 2013).
However, these factors have not been explored in a COVID-19
pandemic context.

Alexithymia, which was originally described as a personality
trait and often manifests as an absence of a verbal ability to
express emotions (Sifneos, 1973), has many psychological
consequences (Scimeca et al., 2014). People with high alexithymia
often have externally orientated thinking and an inability to
express or recognize their own or others’ emotions. Whether
alexithymia is a trait or a state is still being debated; however,
many longitudinal studies have found that alexithymia remains
relatively stable over time (Salminen et al., 2006; Tolmunen et al.,
2011). For instance, in an 11-year follow-up study, alexithymia
was found to be a stable personality trait (Tolmunen et al., 2011).
As alexithymia is often conceptualized as a lack of emotional self-
regulation and competency and an inability to adaptively regulate
emotions when under stress, it could be a risk factor for several
other mental health problems, such as post-traumatic stress
disorder (PTSD). A recent meta-analysis found that people with
PTSD tended to have a greater number of alexithymic traits than
the general population (Edwards, 2019), and a recent study found
that highly alexithymic people were more vulnerable to mental
health problems during the COVID-19 pandemic (Osimo
etal., 2021).

Litz’s influential PTSD network model (Litz, 1992; Litz et al.,
2002) claims that people with PTSD may have some predominant
emotional processing schemas that block the expression of
emotions, which indicated that the presence of alexithymia may
indicate a vulnerability to the development of PTSD (Zlotnick
et al, 2001). Frewen et al. (2008b) argued that alexithymic
symptoms could predict brain activation in trauma-associated
memory areas. Therefore, it is possible that people with
alexithymia could be more vulnerable to the development of
traumatic stress-related PTSD symptoms.

As there has been little research into the associations between
alexithymia and PTSD symptoms in the COVID-19 pandemic
context, this study examined the relationship between alexithymia
and PTSD symptoms in young adults. While a positive relationship
between alexithymia and PTSD symptoms has been assumed, the
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association mechanism is unclear; therefore, this research also
explored the potential relationship mechanism between
alexithymia and pandemic stress-related PTSD symptoms.

Sleep problems as a mediator

Research has shown that sleep problems, such as poor sleep
quality and nightmares, tend to occur after trauma exposure and
can predict PTSD onset and progression (Ross et al., 1989;
Germain, 2013). Previous adolescent and adult studies (Belleville
etal., 2009; Brown et al., 2011) have consistently found that sleep
problems are strongly correlated with PTSD symptom severity.
Prospective and treatment studies have also provided robust
evidence for the relationship between sleep problems and PTSD
symptoms (Pigeon et al., 2013; van Liempt et al., 2013; Colvonen
etal,, 2018). Experimental studies that examined the relationship
between sleep and PTSD also support the hypothesis that sleep
plays in PTSD-relevant
(Vanderheyden et al.,, 2015). Therefore, previous studies have

an important role processes
strongly indicated that sleep problems may contribute to
maladaptive stress and trauma responses and could be a pivotal
risk factor for PTSD pathogenesis.

Connections between alexithymia and sleep problems have
been found in previous research. For example, independent of
mental health problems, alexithymic traits were found to
be associated with reduced sleep quality in an adult sample
(Murphy et al, 2018), and an alexithymic group scored
significantly higher than a non-alexithymic group in a
representative undergraduate student sample for a variety of sleep
problems, such as insomnia, excessive sleepiness, sleepwalking,
and nightmares (Bauermann et al., 2008). When depression and
other psychiatric symptoms were controlled for in an outpatient
sample, sleep disorders were found to be independently associated
with alexithymia (Honkalampi et al., 1999). Several recent studies
in adult samples have also found that alexithymic traits were
associated with poor sleep quality (Yasar and Gindogmus, 2021;
Pojati¢ et al., 2022).

Although past studies have suggested that sleep problems
could be a mediating variable between alexithymia and trauma-
related PTSD, few studies had explored the link between sleep
problems and pandemic-related PTSD or the underlying
psychosocial mechanism of this relationship. For instance, only
one study at follow-up found that baseline sleep quality was
highly correlated with COVID-19-related PTSD symptoms
(Straus et al., 2022). Therefore, to the best of our knowledge, there
have been no studies that have explored the underlying
psychosocial mechanism between sleep problems and COVID-
19-related PTSD symptoms.

Therefore, it is possible that people with high alexithymic
traits could be more prone to sleep problems from pandemic
stress, which in turn could make them more prone to PTSD
symptoms. In other words, sleep disturbances could be a mediator
between alexithymia and pandemic-related PTSD symptoms.
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Self-esteem as a moderator

Although alexithymia may be associated with poor sleep
quality and PTSD symptoms, different personality traits may
result in different reactions. Therefore, it is important to consider
the personality moderators that could buffer the relationship
between alexithymia and the possible negative outcomes of
COVID-19 pandemic stress. As self-esteem, which is a personal
construct related to the overall affective evaluation of one’s
worth, value, or importance (Blascovich et al., 1991), has been
linked to several positive behaviors and psychological
manifestations (Rehman et al., 2021; Yan et al., 2021; Igbal and
Dar, 2022; Lee et al., 2022), it could act as a buffer between these
adverse effects.

Recent studies have found that self-esteem buffered the
mental health symptoms triggered by COVID-19 (Rossi et al.,
2020; Lin and Chen, 2021). For example, in a sample of college
students, self-esteem was found to increase social support and
reduce COVID-19 pandemic stress and related psychological
problems (Chen et al., 2021). The anxiety buffering hypothesis
theory (Greenberg et al., 1992) primarily sees self-esteem as
insulating the self from deep-rooted fears and that this feeling of
personal value reduces the susceptibility to mental health
problems. Many studies have also found an inverse relationship
between self-esteem and psychological distress (Kucharska, 2017;
Justo et al., 2018; Zhou et al., 2018), which indicated that self-
esteem was possibly protecting against the detrimental
psychological effects of the life-threatening pandemic and its
associated stressors.

Therefore, this study sought to determine the potential
mediating roles of sleep disturbance and self-esteem on the
relationship between alexithymia and PTSD symptoms during
the COVID-19 pandemic, for which the following hypotheses
were tested and a mediation model was constructed (see
Figure 1).

Hypothesis 1: Alexithymia is positively associated with
pandemic-related PTSD symptoms.

Hypothesis 2: Sleep disturbance mediates the relationship
between alexithymia and pandemic-related PTSD symptoms.

Alexithymia

Self-esteem

FIGURE 1
Hypothetical moderated mediation model. PTSD, posttraumatic
stress disorder.
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Hypothesis 3: Self-esteem moderates the direct and indirect
effects of alexithymia and pandemic-related PTSD symptoms
via sleep disturbance.

Materials and methods
Study design and procedure

To provide better targeted psychological services for students
and increase the understanding of the mental health conditions of
university students during the COVID-19 pandemic lockdown,
the mental health service departments of six universities in
Southwest China agreed to participate in this survey.
Undergraduate students from these universities were then invited
to participate in an online psychological health survey between 20
February and 27 February 2020, which was during the first
COVID-19 wave in China. China went into nationwide lockdown
from 23 January to 13 April 2020. Convenience sampling was used
in this study, which was approved by the Research Ethics
Committee of the Sichuan Psychological Association (2020_12).
A random monetary reward (RMB 1-10) was given to motivate
student participation in this survey. This study was a secondary
analysis, with the recruitment and data collection process detailed
in prior work (Tang et al., 2020).

While the students participated anonymously in the survey,
they had the option to provide their student numbers so that data
could be matched in any following surveys. Students were told
that all data would be kept confidential, they should complete the
survey based on their first response, and that they could withdraw
from the survey at any time if they felt uncomfortable. Because
there were 100,000 undergraduates across the six universities, a
95% confidence interval and a 2% error rate margin were taken,
which meant 2,345 or more measurements/surveys were needed
to have confidence levels of 95% and ensure the real value was
within 2% of the measured/surveyed value. Therefore, using
convenience sampling, 120 classes (20 from each university) were
selected to participate in the survey. The number of students in
each class ranged from 20 to 60; therefore, 3,610 people were
invited to participate. The online survey was conducted using the
Questionnaire Star Website. First, the survey purpose and
informed consent were sent to the students through WeChat
groups, after which the students who had signed the online
informed consent were forwarded the link and survey QR code
through the WeChat group by their coordinator. Participants were
required to answer all questionnaire items before moving on to the
next item to ensure there were no missing values.

Instruments and measures
Alexithymia

The Chinese version of the Toronto Alexithymia Scales
(TAS-20; Taylor et al,, 2003; Zhu et al., 2007) was used to
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measure the alexithymic symptoms, which comprises 20 items
across three dimensions; (1) difficulty in identifying feelings, (2)
difficulty in describing feelings, and (3) externally oriented
thinking; with each item rated on a 5-point scale from
1 =strongly disagree to 5=strongly agree, with higher scores
indicating higher degrees of alexithymia, with the TAS-20 scale
cut-off being 61 (Franz et al., 2008). This questionnaire has been
proven to have excellent reliability and validity in Chinese
populations (Jinyao et al., 2003; Zhu et al., 2007). The McDonald’s
® in the current study was 0.86.

Post-traumatic stress disorder

The PTSD symptom severity in the previous 4 weeks was
measured using the Chinese version of the PTSD Check List-
Civilian Version (PCL-C), which has had good reliability and
validity in Chinese populations (Weathers et al., 1999; Xiaoyun
et al.,, 2007), with a total score of 38 or higher being considered
probable PTSD (Dobie et al., 2002). This scale comprises 17 items
rated on a 5-point Likert scale from 1 =not at all to 5=extremely,
with higher scores indicating higher PTSD symptoms. The
McDonald’s w was 0.92 in the current study.

Self-esteem

Self-esteem was measured using the Rosenberg Self-Esteem
Scale (Rosenberg, 1965; Du et al., 2016), which comprises 10 items
rated on a 5-point Likert scale from 1 (not very true) to 5 (very
true), with higher scores indicating higher self-esteem. This scale
has been validated in Chinese populations (Du et al., 2012). The
McDonald’s w for the scale in this study was 0.78.

Sleep disturbance

Sleep disturbance in the previous 4 weeks was measured
using the Chinese version of the Pittsburgh Sleep Quality Index
(PSQI), which comprises (Buysse et al., 1989) 18 items across
seven dimensions: subjective sleep quality; sleep latency; sleep
duration; habitual sleep efficiency; sleep problems; sleep
medication use; and daytime dysfunction. Each dimension is
scored on a 4-point Likert ranging from 0 to 3, with the total
score being the sum of the scores from the seven dimensions and
the cutoff score being eight (Liu et al., 1996; Kaufmann et al,,
2019). This scale has shown satisfactory reliability and validity in
Chinese populations (Tsai et al., 2005). The McDonald’s  in the
present study was 0.83.

Sociodemographic variables and pandemic
exposure variables

Demographics such as gender, age, and whether participants
were only children were also collected. Pandemic-related exposure
variables were measured based on three main questions: someone
in the community had been infected; family, friends, and
neighbors had been infected; and family, friends, and neighbors
had died from COVID-19.
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Data analysis

All statistical analyses were performed using SPSS 22.0.
Pearson’s correlation analysis was employed to analyze the
correlations between all variables; sleep disturbance, alexithymia,
self-esteem, and PTSD symptoms; and mediation analyses were
conducted using multiple regression and Hayes’s PROCESS macro
for SPSS (Hayes, 2017) in Model 4, with the moderated mediation
model being constructed using Hayes’s (2017) PROCESS macro
(Model 59).

Results
Sample characteristics

While 3,610 undergraduate students were initially invited to
participate, only 2,501 completed the surveys, a response rate of
69.3%. Of these, 16 were excluded because of obvious illogical
answers, such as all survey choices being the same; therefore, the
final sample comprised 2,485 participants, 1,525 of which were
female (61.4%), and with the mean age being 19.8years (SD,
1.55years; range, 16-27 years; see Table 1).

TABLE 1 Demographic and exposure variables (N=2,485).

Variables n %
Total 2,485 100
Gender
Male 960 38.6
Female 1,525 61.4
Age (year)
16-18 518 20.8
19 648 26.1
20 574 23.1
21 384 15.5
22-27 361 14.5
Only-child status
Yes 1,061 42.7
No 1,424 57.3
Type of pandemic exposure
Someone in the community
infected
Yes 105 42
No 2,380 95.8
Family, friends, and neighbors
infected
Yes 22 0.9
No 2,463 99.1
Family, friends, and neighbors
died from COVID-19
Yes 2 <0.01
No 2,483 >99.99
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Correlations between the key variables

The correlation analyses revealed that PTSD, sleep
disturbance, and alexithymia were all significantly and positively
correlated (Table 2) and that self-esteem was negatively associated
with PTSD, sleep disturbance, and alexithymia. Age, gender, only-
child status, and COVID-19-related exposure were not found to
have any significant or minor associations with the four main
study variables; PTSD, alexithymia, self-esteem, and sleep.

Mediation effects

In the first step, the multiple regression analyses indicated
that alexithymia was significantly associated with PTSD (b=0.52,
p<0.001; Table 3). In the second step, the multiple regression
analyses indicated that alexithymia was significantly associated
with sleep disturbance (b=0.42, p <0.001), and in the third step,
when sleep disturbance was controlled for, the multiple regression
analyses indicated that alexithymia was still significantly
associated with PTSD (b=0.32, p<0.001). Finally, the bias-
corrected percentile bootstrap method indicated that the indirect
effect of alexithymia on PTSD through sleep disturbance was
significant (b=0.20, SE=0.02 p <0.001; 95%ClI, 0.17-0.23).

Moderated mediation model

As hypothesized, moderated mediation models were
established (Table 4). In model 1, the R* change was 0.32 and a
main effect for alexithymia was found on PTSD, b=0.42, p<0.001,
with this effect being moderated by self-esteem, b=-0.20,
p<0.001(Figure 2).

In model 2, the R* change was 0.21, alexithymia had a main
effect on sleep disturbance, b=0.33, p<0.001, with this effect being
found to be moderated by self-esteem, b=—0.15, p<0.001(Figure 3).

TABLE 2 Correlation coefficients between the main variables (N=2,485).

10.3389/fpsyg.2022.1040935

In model 3, the R* change was 0.47, and sleep disturbance had
a main effect on PTSD, b=0.42, p <0.001, with this effect being
moderated by self-esteem, b=—-0.05, p<0.001(Figure 4).

Discussion

To the best of our knowledge, this was the first study to
explore the relationships between alexithymia, sleep disturbance,
self-esteem, and PTSD symptoms during the COVID-19
pandemic. This study proposed and tested a moderated mediation
model to analyze the mechanisms underlying the associations
between alexithymic traits and pandemic-related PTSD symptoms
in a sample of young adults. The findings supported the hypotheses
and suggested that alexithymic traits were highly positively
correlated with pandemic-related PTSD symptoms and that sleep
disturbance played a mediating role. The direct and indirect
associations between alexithymic traits and pandemic-related
PTSD symptoms through sleep problems were found to
be moderated by self-esteem.

As expected, a significant relationship was found between
alexithymia and PTSD symptoms during the COVID-19
pandemic, which was a similar finding to a previous meta-analysis
study that found that alexithymic symptomatology was
particularly characteristic of individuals with PTSD (Frewen et al,
2008a). The results also aligned with a prospective study that
indicated that the alexithymic level was significantly correlated
with PTSD symptom severity (McCaslin et al,, 2006). The finding
that alexithymia was significantly related to PTSD supported the
notion that alexithymia is a preexisting personality trait that
facilitates trauma-related PTSD symptoms. Litz’s information
processing model (Litz, 1992) claims that PTSD symptoms are
caused by some defects in the individual information processing
schema, which results in emotional obstruction. Therefore,
alexithymia, which is difficulties with emotional recognition and
a lack of expression, can be explained, that is, young people who

Variables 1 2 3 4 5 6 7 8 9 10
1. Gender 1

2. Age 0.46%* 1

3. Only-child —0.05 —0.08%%* 1

4. Exposure 1* —0.03 —0.02 —0.03 1

5. Exposure 2° 0.01 —0.01 0.03 0.14%* 1

6. Exposure 3¢ —0.01 0.03 0.01 —0.01 0.16%* 1

7. PTSD 0.04 0.05 —0.06 0.03 0.03 —0.01 1

8. Alexithymia —0.02 —0.03 —0.05 0.04 0.03 —0.01 0.52%%* 1

9. Self-esteem 0.01 —0.02 0.09%* —0.05 —0.02 —0.01 0.33%%* —0.43%% 1

10. Sleep 0.05 0.07%* 0.01 0.05 0.03 0.01 0.61%* 0.42%* —0.29%* 1

“Exposure 1” referred to “Someone in the community infected”.

"“Exposure 2” referred to “Family, friends, and neighbors infected”

“Exposure 3” referred to “Family, friends, and neighbors who died from COVID-19.
#p<0.05, #*p<0.01. PTSD, post-traumatic stress disorder.
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experience COVID-19-related stress and who are unable to
express their emotions, accumulated fears, and negative emotions
may be more likely to develop PTSD symptoms (Velotti et al.,
2021). Alexithymic neuroscience studies have also found that as
alexithymia symptoms activate the brain areas associated with
trauma-related memories, people with alexithymia may be more
susceptible to pandemic stress-related PTSD symptoms (Frewen
et al., 2008b). This result also supported another neuroscience
study that found trait alexithymic symptoms significantly
predicted state neural responses to PTSD symptom provocation
(Frewen et al., 2006). A recent study also provided evidence that
targeted psychotherapy could enhance the ability to identify and
express emotions in alexithymic individuals and reduce PTSD
symptoms (Zorzella et al., 2020). Therefore, combined with the
results in this study, it is possible that early alexithymia
identification and early intervention could decrease the effects of
the COVID-19 pandemic or other traumatic stresses and the
development of more serious PTSD symptoms in young adults.
This study was one of the first to examine the mechanisms
underlying the relationships between alexithymia and PTSD
symptoms, and therefore, extends existing knowledge by finding
that sleep problems partly mediate the association between
alexithymic traits and PTSD symptoms. The finding that
alexithymic traits are significantly associated with sleep problems

TABLE 3 Mediation effect of alexithymia on PTSD (N=2,485).

Predictors Model 1 Model 2 Model 3
(PTSD) (Sleep) (PTSD)
p t p t p t
Alexithymia 0.52  30.18%% 042 2330%F% 032 19.40%%*
Sleep 0.47  28.54%%*
R 0.27 0.18 0.45
F 910,547 543 25%* 1001.53%7

#ikkp <0.001. PTSD, posttraumatic stress disorder.

TABLE 4 Moderated mediation effect of alexithymia on PTSD (N=2,485).

10.3389/fpsyg.2022.1040935

supports earlier findings that alexithymia has an independent
effect on sleep quality (Kronholm et al., 2008). These findings
were also consistent with a recent study that independent of
depression and anxiety, heightened alexithymia is associated with
poor sleep (Murphy et al., 2018). Parker et al. (1998), concluded
that people with high alexithymia and deficits in their reappraisal
of negative emotions had poorer maladaptive emotional
regulation and immature self-defense styles. An experimental
study also found that highly alexithymic individuals with emotion
regulation deficits had a greater propensity to elevate their
subjective negative affect (i.e., tension and anger) when
confronted with stress (Connelly and Denney, 2007), which
appeared to raise their vulnerability to sleep problems (Gruber
and Cassoff, 2014; Palmer and Alfano, 2017). This study also
found that alexithymic traits increased the risk of sleep problems,
which in turn elevated the likelihood of developing pandemic-
related PTSD symptoms, which was in line with previous studies
that found that sleep problems were significantly associated with
PTSD symptoms (van Liempt et al., 2013; Fan et al., 2017; Hu
etal., 2021). This could explain why people with high alexithymia
are more likely to have pandemic stress-related sleep problems
and more likely to have PTSD symptoms.

Another significant contribution of this study was that the
moderating role of self-esteem was tested in the mediation model,
from which it was found that alexithymic people with high self-
esteem had fewer sleep problems and lower PTSD symptoms than
alexithymic people with low self-esteem. This finding suggested
that high self-esteem could to some extent, offset pandemic stress-
related sleep problems and PTSD symptom frequencies in people
with high alexithymia. High self-esteem was also found to mitigate
the negative sleep disturbance effect on PTSD symptoms, which
was partly in line with previous studies (Arima et al., 2020; Rossi
et al., 2020) that found that self-esteem was a protective factor
against adverse psychological consequences in the general
population response to the COVID-19 pandemic. The results in
this study also supported the stress-buffering effects of the

Predictors Model 1 (PTSD) Model 2 (Sleep) Model 3 (PTSD)
B SE t %95CI B SE t %95CI B SE t %95CI
Alexithymia 0.42 0019 2244  0.38-0.46 0.33 0020  16.65%%  0.30-0.37 027 0017 1578+  024-031
SE —0.13 0018  —728%%  —0.17to —0.14 0020 —692%%%  —0.18to 007 0016 —439%%%  —0.10to
—0.10 -0.10 —0.04
Alexithymia * SE —020 0016 —1234%¥  —023to —0.14 0017  —838%F  —0.18to —0.11 0016 —664%%%  —0.l4to
—0.16 —0.11 —0.08
Sleep 0.42 0017 2478  0.39-0.45
Sleep * SE —0.05 0015 —343%%  _0.08to
—0.02
R 032 0.22 0.47
F 3934475 226.95%% 446,197

##%p <0.001. PTSD, posttraumatic stress disorder; SE, self-esteem.
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Moderation effect of self-esteem between alexithymia and PTSD.
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Moderation effect of self-esteem between alexithymia and sleep
disturbance. High and low levels of self-esteem represent one
standard deviation above and below the mean. SE, self-esteem.

self-esteem model (Rector and Roger, 1997), and offered
additional evidence that self-esteem could assist people with
strong internal resources to mitigate the negative effects of
pandemic stress even when high-alexithymia inflates sleep
problems and PTSD symptoms. Therefore, this study’s results
highlighted the important role of self-esteem in protecting
trauma-exposed individuals from negative consequences and
mitigating the effects of personality predisposition on negative
mood disorders.
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Moderation effect of self-esteem between sleep disturbance and
PTSD. High and low levels of self-esteem represent one standard
deviation above and below the mean. SE, self-esteem; PTSD,
posttraumatic stress disorder.

Overall, this study has important implications for preventative
mental health interventions in general responses to COVID-19
pandemic stress. As heightened alexithymia may increase the risk
of disrupted sleep and PTSD symptoms when suffering from
trauma-related stress, the greater a person’s capability to identify,
understand, and verbalize emotions and affection, the less likely
they are to be overwhelmed by posttraumatic psychophysiological
symptoms. Therefore, to reduce the development of these post-
traumatic psychophysiological and psychological problems,
education and intervention programs are needed that improve
people’s abilities to identify and express feelings. Most importantly,
this study’s data indicated that sleep problems were a mediator
between alexithymia and PTSD symptoms, and elucidated the
possible mechanism underlying the effect of alexithymia on
mental health problems, that is, improving sleep problems could
partially mitigate the possibility of developing pandemic stress-
related PTSD symptoms. Finally, because self-esteem was found
to act as an alexithymic impact buffer against sleep problems or
PTSD psychological
interventions should be focused on promoting self-esteem in the

symptoms, targeted  post-trauma
general population.

Regardless of these important findings, this study had several
limitations. First, although a mediation moderation model was
used in this cross-sectional study, the causality between the
psychological alexithymic constructs and PTSD symptoms could
not be concluded. Therefore, future longitudinal studies could
explore these causal relationships. Second, the use of self-
assessment and online surveys as the single psychological
measurement method could be seen to be inadequate; therefore,
objective measurements and face-to-face interviews could further
advance the understanding of these psychological variables and
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improve reliability and validity. Finally, although the
representative sample was recruited from six universities, the
unity of the college student population could have affected the

applicability and generalization of these results to other groups.
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Although the impact of the COVID-19 pandemic on adolescent mental health
has received sufficient attention in the medical and public health fields, analysis
from the social science perspective is still lacking. By regarding the shock of
COVID-19 pandemic as a quasi-natural experiment, this study adopts the
Difference-in-Differences (DID) model and large microdata from Shandong
Province, China, to identify the causal effect of the COVID-19 pandemic on
the mental health of senior high school students. We find that the COVID-19
pandemic results in an increase of 2.5677 points in adolescent psychological
problem scores, equivalent to an average decrease of 29.93% in mental health.
Furthermore, results of mechanism tests show that this negative impact of
the COVID-19 pandemic on adolescent mental health can be explained by
a reduction in social trust, as well as widening inequalities caused by the
digital divide and family income gap. Moreover, the estimates suggest that the
COVID-19 pandemic has a greater negative influence on the mental health of
boys and urban adolescents. Our study complements the research field on
the impact of the COVID-19 pandemic on adolescent mental health and the
potential socioeconomic mechanisms from a new perspective. These findings
provide insights into how to safeguard adolescent mental health in China and
other countries in the pandemic prevention and post-pandemic era.

KEYWORDS

COVID-19 pandemic, adolescents, mental health, socioeconomic mechanisms,
Difference-in-Differences model, China

Introduction

The COVID-19 pandemic has led to more than 605 million infections and nearly 6.5
million deaths worldwide. As one of the major global public health crises, the impact of the
COVID-19 pandemic on people’s physical and mental health has received widespread
attention from a large number of scholars. In addition to the direct effect of the COVID-19
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pandemic on the mental health of patients (Pfefferbaum and
North, 2020; Vindegaard and Benros, 2020; Kumar and Nayar,
2021), it may also indirectly impact people’s mental health through
multiple channels. On the one hand, the economic recession and
unemployment caused by the COVID-19 pandemic may
undermine people’s mental health (Van Dorn et al, 2020;
Ginsburgh et al., 2021; Wildman, 2021). On the other hand,
during the pandemic prevention and control period, the risk
perceptions of public health crises, the spread of negative
information, family isolation measures and the maintenance of
social distance may also bring negative emotions such as anxiety
and worry (Chen et al., 2020; Commodari et al., 2020; Ding et al.,
2020; Huang and Zhao, 2020; Zhou et al., 2020; Tian et al., 2022).

For immature adolescents, the COVID-19 breakout is also
making a profound difference in their learning, lives and health.
Not surprisingly, the impact of the COVID-19 pandemic on
adolescent mental health has received ample attention in the
medical and public health fields (e.g., Racine et al., 2020; Xiang
et al,, 2020; Hu and Qian, 2021; Shek et al., 2021; Wright et al.,
2021; Kim et al., 2022). Most studies have observed a trend of
deterioration in the overall mental health of adolescents following
the COVID-19 pandemic and a significant increase in the number
of reported symptoms of depression and anxiety (Adibelli and
Stimen, 2020; Shek et al., 2021; Wu et al., 2021; Cao et al., 2022).
For example, Duan et al. (2020) surveyed 3,613 Chinese students
through online recruitment and found that 22.28% of them
experienced anxiety and depression during the COVID-19
pandemic. Liang et al. (2020) also revealed that nearly 40.4%
adolescents in the sample were found to be prone to psychological
problems and 14.4% the sampled youth with Post-traumatic stress
disorder (PTSD) symptoms after the occurrence of COVID-19.
Worse, for some adolescents with prior mental illness or chronic
disease, they experienced higher levels of psychological distress,
depression, and behavioral problems (Jefsen et al., 2021). Some
studies even found that the COVID-19 pandemic led to an
increased incidence of suicidal ideation, suicide, and non-suicidal
self-harm in adolescents (Banati et al, 2020; Durante and
Lau, 2022).

China is one of the countries in the world with the most
stringent prevention and control of the COVID-19 pandemic.
Similarly, existing studies, through some local or online survey
data, supported the conclusion that the COVID-19 pandemic
worsened Chinese adolescent mental health (e.g., Chen et al,
2020; Duan et al., 2020; Qi et al., 2020; Zhang et al., 2020; Chi
etal, 2021; Qu et al., 2021; Cao et al., 2022). First, in the context
of COVID-19 prevention and control, the epidemic prevention
department requires to keep social distance, reduce social
interaction, and shorten the time of outdoor interaction, which is
detrimental to the mental health of adolescents (Duan et al., 2020;
LiY. et al,, 2021; Samyji et al., 2022; Tang et al., 2020). Second, the
epidemic has caused most schools to move traditional classes
online, increasing students’ access to electronic devices, which has
a negative impact on their physical and mental health (Dong et al.,
2020; Hu and Qian, 2021). Third, for some families without
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electronic devices or with low income, the inequality brought by
the epidemic may further hurt the mental health of adolescents
(Hu and Qian, 2021; Cheshmehzangi et al, 2022; Samji
etal., 2022).

Although the potential impact of the COVID-19 pandemic
on adolescent mental health has attracted considerable scholarly
interest, these studies have mainly stayed in the medical and
public health fields. Few studies explored the effect of the
COVID-19 pandemic on adolescent mental health from social
science perspectives (Banati et al., 2020; Brodeur et al., 2021;
Jaspal and Breakwell, 2022). More importantly, little is still
known about the potential socioeconomic mechanisms of the
COVID-19 pandemic breaking adolescent mental health. In
addition, most of these studies in China relied on small-scale
questionnaires or online surveys (e.g., Chen et al., 2020; Duan
etal, 2020; Cao et al., 2022), lacking the support of large-scale
micro-data. Therefore, unlike these previous studies, we use a
large micro-database, the Database of Youth Health (DYH),
which consisted of a multi-wave survey conducted annually in
the academic year 2015/2016, 2016/2017, 2017/2018, and
2020/2021, and contained nearly 100,000 sampled students
from 186 middle schools in 17 cities of Shandong Province,
China (Zhang et al., 2022). This database is conducted by
Shandong University and National Population Health Data
Center in China, and contains a large number of variables on
students’ mental health, basic information, and socio-economic
status, providing the feasibility of our study (Vi et al., 2019;
Dong et al., 2020, 2021). Moreover, the shock of the COVID-19
pandemic provides a perfect quasi-natural experiment, which
creates conditions for us to use the Difference-in-Differences
(DID) model, a widely used approach in the field of social
sciences (e.g., O’'Connell et al., 2022; Zhao et al., 2022; Zhao and
Yan, 2022), to identify the impact of the COVID-19 pandemic
on adolescent mental health in China. In terms of the
measurement of mental health, we used the Strengths and
Difficulties Questionnaire (SDQ), which is widely used in
research related to adolescent mental health (e.g., Goodman
et al., 2000; Rotheray et al., 2014; Kersten et al., 2017; Hu and
Qian, 2021; Ravens-Sieberer et al., 2022), and measured
adolescents’ mental health in five dimensions: Emotional
symptoms, Conduct problems, Inattention, Peer relationship
problems, and Prosocial problems.

The contributions of this study are reflected in the following
three aspects. First, our study enriches the literature on the
impact of the COVID-19 pandemic on adolescent mental
health. In particular, using an identification method commonly
used in the social sciences, we confirm the causal relationship
between the COVID-19 pandemic and adolescent mental health
loss in China (Adibelli and Stimen, 2020; Banati et al., 2020;
Xiao et al.,, 2020). Furthermore, because of the importance of
mental health as a component of human capital (Goldsmith
et al., 1997; Graff and Neidell, 2013), our findings suggest a
negative impact of the COVID-19 pandemic on human capital
(O’Connell et al., 2022).
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Second, this study further supplements the potential
socioeconomic mechanisms that the COVID-19 pandemic affects
adolescent mental health. Previous studies mainly analyzed the
negative impact of the COVID-19 pandemic on adolescent mental
health from three aspects: society, family, and media (Duan et al.,
2020; Evans et al., 2020; Qu et al., 2021; Rogers et al., 2021; Shek
et al., 2021; Samji et al., 2022). In this paper, we innovatively
increase the investigation on channels in terms of social trust,
digital divide, and family income gap. In particular, previous
research rarely analyzed the negative impact of the COVID-19
pandemic on mental health in terms of economic factors
(Wildman, 2021).

Third, in terms of theoretical contributions, from the
perspective of adolescent mental health loss, our research implies
that the shock of the COVID-19 pandemic may exacerbate social
inequalities. Specifically, we analyze the possible mechanistic roles
of social trust, digital divide and family income gap from the
theoretical level. Thus, by adopting the case from China, this study
further supplements to rapidly growing literature that focused on
social inequalities caused by critical public health incidents, like
the COVID-19 pandemic (Van Dorn et al., 2020; Fisher and Ryan,
2021; Ginsburgh et al., 2021; Wildman, 2021). Additionally, our
findings provide insights into how to develop more rational public
policies to enhance the welfare and utility of these vulnerable
groups during the pandemic and post-pandemic era.

Theoretical mechanisms and
research hypotheses

In this section, based on a socioeconomic perspective,
we theoretically analyzed the mechanisms through which the
COVID-19 pandemic affects adolescent mental health from both
subjective adolescent factors (psychological and behavioral
factors) and objective family factors. More specifically, based on
the data available in the questionnaire, we focused on the
mediating effect of adolescent social trust in the above-mentioned
effects at the level of subjective factors. In terms of objective family
factors, we explored the moderating effects of digital divide
(family Internet accessibility) and family income, and also
discussed the association between the digital divide, family
income gap and adolescent mental health during the COVID-19
pandemic. The details of mechanisms are shown in Figure 1.

Social trust

Negative public health events such as epidemics often pose a
huge challenge to social trust (Kye and Hwang, 2020; Woelfert and
Kunst, 2020; Aassve et al., 2021). When the epidemic breaks out,
people instinctively become fearful of the risks, illnesses, and
deaths caused by epidemics (Jefsen et al., 2021; Kumar and Nayar,
2021; Li W. et al, 2021), reducing social interactions and
communications. Meanwhile, it is important to note that
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individual risk perceptions of the COVID-19 pandemic may also
have a differential impact on social trust and related social
behaviors, which includes distance perception, affective risk
perception and cognitive risk perception, and thus on the mental
health (Commodari et al., 2020; Ding et al., 2020).

Additionally, the inconvenience associated with epidemic
prevention and control may allow people to transmit negative
emotions about the virus or disease to patients and grassroots
organizations (Kye and Hwang, 2020; Woelfert and Kunst, 2020),
resulting in a social phenomenon of “generalized stigmatization”
(Lin et al., 2022), which further exacerbates attitudes of social
mistrust. Worse, during the epidemic, a series of factors, such as
value conflicts and resource competitions, also combine to
exacerbate the transfer and spread of this mistrust (Siegrist et al.,
2000). Furthermore, epidemics are often accompanied by the spread
of various rumors, making a higher opportunity cost of acquiring
true information. In theory, adopting heuristic decision-making
strategies or rules of thumb becomes the optimal choice (Nunn and
Wantchekon, 2011). In the situation of the outbreak and spread of
COVID-19, the costs for individuals to know if others are carrying
the virus can be very high, as rigorous medical testing is required to
determine (Kye and Hwang, 2020). Therefore, as a low-cost optimal
strategy, people are more willing to choose to trust their
acquaintances based on a rule of thumb (Brodeur et al., 2021). In
contrast, for strangers, the level of trust naturally decreases due to the
excessive transaction costs of information acquisition and screening.

Adolescents are in a vulnerable position both in terms of
access to authentic information and screening of information.
With the advice of their parents, schools, and local governments,
they tend to comply with the COVID-19 pandemic prevention
and control measures more strictly (Dong et al., 2020; Qu et al.,
2021). Thus, adolescents’ outdoor activities and communications
are further reduced, which may decrease their social trust (Qi
etal., 2020; Samji et al., 2022). Even in public, they are also likely
to be more highly worried and fearful, especially in crowded
places or by public transportation, and have significantly less
social trust in strangers and deliberately stay away from them (Iye
and Hwang, 2020; Woelfert and Kunst, 2020; Aassve et al., 2021).
More importantly, adolescents are still immature and are more
likely to take relatively conservative measures to resist risk in the
face of negative events such as the COVID-19 pandemic (Zhao
and Li, 2022). In cases where information on the illness of others
is difficult to obtain, they tend to lower their social trust to avoid
exposing themselves to risky events (Aassve et al., 2021).

In terms of the situation in China, as the Chinese government
has implemented strict COVID-19 pandemic control measures,
the itineraries of infected individuals are published, which makes
it less difficult for people to obtain information about this disease
(Xiao etal., 2020; Cao et al., 2022). Despite this, there are still strict
requirements for vaccinations, nucleic acid testing, masks and
social distancing, making adolescents aware that the risk of
infection still exists (Shek et al., 2021). At this point, reducing trust
in strangers remains a good option. Given that the positive impact
of social trust on individual mental health is widely recognized
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FIGURE 1

The mechanisms of the COVID-19 pandemic on adolescent mental health.

(e.g., Fahmi et al., 2019; Roychowdhury, 2021), we propose our
first hypothesis:

Hypothesis 1: The COVID-19 pandemic is likely to reduce
adolescents’ social trust, especially with strangers in public,
which is detrimental to their mental health.

Digital divide

With the popularity of the Internet, digital tools have played
an important role in the prevention and control of the
COVID-19 pandemic (Shah et al., 2020). For example, in China,
relying on support from the Internet and big data technology,
people scan health codes, trip codes, and nucleic acid codes to
cooperate with various epidemic prevention and control
measures (Guo et al., 2022). In the event of infections, digital
technology can accurately identify their activity trajectory and
analyze the source of viral infection, contributing to epidemic
control and special medical care for patients (Zhu et al., 2022).
Nonetheless, the phenomenon of the digital divide in epidemic
prevention and control has increasingly drawn the attention of
scholars (e.g., Dong et al., 2020; Duan et al,, 2020; Qi et al,,
2020; Hu and Qian, 2021; Samji et al., 2022). In particular,
COVID-19 has led to the need for students to study online. For
some students in rural or remote areas, they face a large digital
divide in online education.

First, there is a large gap between households in rural areas
and urban households in terms of Internet access, Internet speed,
and flexibility of electronic equipment and software use, especially
in developing countries like China (Li and Ranieri, 2013).
Epidemic-induced online teaching and learning may lead to
difficulties for rural students to keep up and greatly reduce their
learning effectiveness (Samji et al., 2022). Second, at the level of
the skills divide, many teachers in rural schools do not have the
flexibility to use digital technology to present three-dimensional
and diverse knowledge content due to limitations (Warf, 2019).
Also, students are also not able to make more innovative
connections or expand their horizons (Looker and Thiessen,
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2003). Third, in terms of the empowerment gap, online education
technology can provide students with a channel for self-
empowerment and access to more social capital (Hess and Leal,
2001). However, most rural schools are unable to provide sufficient
and excellent online education resources, further widening the
urban-rural education gap.

Previous studies confirmed that the digital divide further
evolved into inequalities in human capital, increasing rural-urban
differences in physical and mental health (e.g., Ennis et al., 2012;
Shah etal., 2020). Therefore, we put forward our second hypothesis:

Hypothesis 2: The COVID-19 pandemic widens the digital
divide, leading to impaired adolescent mental health.

Family income gap

We consider that the third mechanism by which the COVID-19
pandemic influences adolescent mental health is the family income
gap. As one of the “black swan” incidents, the COVID-19 pandemic
has hit people’s income in several ways, causing a further widening
of the social income gap. On the one hand, the COVID-19 pandemic
has resulted in an economic recession, a contraction in foreign trade
and international investment, and a reduction in fiscal sources
(Crossley et al., 2021; Ginsburgh et al., 2021; Wildman, 2021), which
brings about the decrease in the guaranteed social benefits available
to socially vulnerable groups, especially for developing countries
(Qian and Fan, 2020; Brodeur et al., 2021). On the other hand, the
COVID-19 pandemic has caused higher unemployment rates and
lower income. Evidence from the United States, Sweden, India, and
Korea show that COVID-19 negatively affected the labor force
participation rate, working hours, and residents’ income, bringing
about a significant increase in unemployment (Aum et al., 2021;
Desai etal,, 2021; Hensvik et al,, 2021). However, wealthy groups are
adept at using emergencies such as epidemics to protect their
property and even make a profit (Leach et al,, 2021), such as entering
the related industries for epidemic prevention and control. Also, this
income gap may be exacerbated by a series of economic stimulus
policies adopted because of the epidemic (Ginsburgh et al., 2021).

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.1041376
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Chenetal.

There is no doubt that family income is closely related to
adolescent mental health. Studies from psychology show that
adolescents from families in higher socioeconomic classes have
significantly higher levels of positive affect, life satisfaction, and
mental health than those in lower economic classes (McLaughlin
et al,, 2012; Coley et al, 2018). In addition, adolescents from
low-income families generate perceptions of their own class
economic backwardness and higher levels of low self-esteem and
depression through upward social comparisons (Baird et al., 2013).
They are more likely to have psychological problems such as
obsessive-—compulsive symptoms, depression, and psychoticism,
impairing their personality development and long-term
psychological health (McLaughlin et al, 2012; Reiss, 2013).
Therefore, the widening family income gap caused by the COVID-19
pandemic may lead to mental health loss among adolescents from
relatively low-income families due to a range of negative issues, such
as lack of socioeconomic resources, less emotional care, and inferior
position in social comparison (Coley et al., 2018; Hu and Qian, 2021;
Lu et al,, 2021). More specifically, the outbreak of the COVID-19
pandemic caused a shortage of livelihood resources in the short
term. Short-term supply shocks may result in price increases for
some essential goods, which are obviously very detrimental to
low-income households, while high-income households are less
affected. Increased inequality in access to necessities is likely to
exacerbate some psychological problems of adolescents in
low-income households, such as excessive worries about the future
and panic due to the lack of food and medical supplies. Therefore,
we develop the third hypothesis:

Hypothesis 3: Widening family income gap from the shock
of the COVID-19 pandemic further worsens the mental
health of adolescents.

It has to be noted that some mechanisms are not independent of
each other and it is very difficult to really pin down each mechanism.
For example, adolescents from low-income families face a higher
probability of counting the digital divide (Ennis et al., 2012).
However, there are also different meanings of the moderating effects
of the digital divide and the income gap. The different focus of these
two mechanisms implies that the COVID-19 pandemic has led to
different aspects of social inequality, both of which deserve the
attention of government, the public, and academia.

Data and methods

Data

The data used in this study is from two databases. First, the
data on the COVID-19 pandemic of cities in China comes from
the COVID-19 Timely Dynamic Tracking Database released by
SINA.! SINA is an online media company serving China and the

1 Data source:
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global Chinese community. According to the official data released
by local governments, COVID-19 Timely Dynamic Tracking
Database from SINA has continuously collected and released real-
time data on COVID-19 in various cities in China since January
20, 2020, mainly including the cumulative (or new) number of
confirmed cases, deaths, cured cases, and so on.

Second, the data on students’ mental health and basic
characteristics come from the DYH, which is conducted by
Shandong University and National Population Health Data Center
in China. The DYH program consisted of a multi-wave survey
conducted annually in the academic year 2015/2016, 2016/2017,
2017/2018, and 2020/2021, and investigated 99,327 junior or
senior high school students from 186 secondary schools in 17
cities of Shandong province in China (Zhang et al., 2022). This
database is the first open shared dataset about Chinese adolescents’
health, and contains rich variables about students’ basic
information, mental health, social-economic status, social
interaction, nutrition and diet, and so forth (Vi et al., 2019; Dong
etal,, 2020, 2021). More importantly, to our knowledge, the DYH
is one of the few large micro databases that can provide
information before and after the spread of COVID-19 in China.
Therefore, the DYH provide a good data basis for exploring the
impact of the COVID-19 pandemic on adolescent mental health.

In our research, considering the adaptability of the data,
we used the data from the DYH in the academic year 2017/2018
and 2020/2021 for analysis, and excluded samples with missing
values for the explanatory variable, explained variables, and
control variables. In addition, it is important to note that since the
DYH program only investigated the mental health status of senior
high school students, the study ultimately included a sample of
12,096 senior high school students from 10 cities in Shandong
Province in China.

Variables

Measures of adolescent mental health

Our study refers to the Strengths and Difficulties
Questionnaire (SDQ) to evaluate adolescent mental health,
which is a widely used method to capture adolescents’ self-
reported mental health (e.g., Goodman et al., 2000; Rotheray
et al., 2014; Kersten et al., 2017; Hu and Qian, 2021; Ravens-
Sieberer et al., 2022). The SDQ contains 5 subscales: emotional
symptoms, conduct problems, hyperactivity/inattention, peer
relationship problems, prosocial behavior, and 5 items are set
for each subscale.” Each item contains three options: not true
(0), somewhat true (1), and certainly true (2), and then the
score of each subscale can be obtained by adding up the scores
for its 5 constituent items. A higher score indicates more
serious psychological problems for the first four subscales, that

2 For more information on the Strengths and Difficulties Questionnaire
(SDQ). see
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is, the worse status of mental health. Differently, a higher score
indicates the better mental health for the prosocial
behavior subscale.

The DYH contains a lot of questions about student mental
health, which are also self-reported by students. Therefore,
referring to the subscales of the SDQ, we constructed an
indicator system to measure adolescent mental health
according to the relevant questions and information available
in the DYH, as shown in Table A1 in the Appendix. Specifically,
we set three relevant items in the DYH for each subscale, and
each item contains four options: never (0), not serious (1),
moderate (2), relatively serious (3), and very serious (4). The
score for each subscale, ranging from 0-12, were calculated by
summing the corresponding 3 items. Different from the
original SDQ, in our indicator system, the higher the scores of
these five subscales, the more serious the corresponding

* Furthermore, we can obtain a

psychological problems.
comprehensive indicator Psychological problems by adding up
the scores of each subscale to measure the overall status of

adolescent mental health.

The shock of the COVID-19 pandemic

In terms of the core explanatory variable, we referred to the
DID method, and divided the samples into treatment group and
control group by the cumulative number of confirmed cases of
COVID-19 in each city in the first half of 2020. First of all, it is
important to note that COVID-19 mainly spread intensively in
China in the first half of 2020, and the situation has gradually
recovered in the second half of the year. Meanwhile, the data of
the DYH in 2020/2021 was also investigated in the second half of
2020. Therefore, we used the cumulative number of confirmed
cases in each city in the first half of 2020 to examine the impact
of COVID-19, which is also more reasonable. According to the
COVID-19 Timely Dynamic Tracking Database, from January 20
to June 30 in 2020, among the cities in the sample, Jinan, Weifang,
Jining, Weihai, Dezhou, Liaocheng, Linyi, and Heze all had
confirmed cases, but there were no confirmed cases in Dongying
and Laiwu (see Table A2 in the Appendix). Therefore,
we construct the binary shock variable COVIDI9. Specifically, as
shown in Table A2, when the observation is affected by the
COVID-19 pandemic, the
COVID-19*Post, is equal to 1, including students in Jinan,

core explanatory variable,
Weifang, Jining, Weihai, Dezhou, Liaocheng, Linyi, Heze in 2020.
If the observations were not or barely affected by the COVID-19
pandemic, it is assigned to 0, including students in Dongying and
Laiwu in 2020, and samples in 2017.

3 In the original SDQ, a higher score indicates the better mental health
for the prosocial behavior subscale, while it indicates worse mental health
for the prosocial behavior in our measurement. The advantage of this
approach is that it is easier for us obtain a comprehensive indicator of
mental health (Psychological problems) by adding up the scores of 5

subscales.
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Control variables

As shown in Table 1, we control a series of characteristic
variables about students and their families, including students’
gender, age, Hukou,* migrant, elite class, health, schooling of father
and mother, family wealth, etc. Adolescent mental health may
be associated with some characteristics at the individual and
family levels, so controlling for student and family-level
characteristics as much as possible can help minimize potential
endogeneity problems. The definitions and summary statistics of
variables in our research are reported in Table 1.

Methodology

Unlike previous related studies that relied on small-scale
questionnaires, our study is based on large-scale micro-survey
data and is based on a socio-economic perspective. Therefore,
we examine the outbreak of the COVID-19 pandemic as a quasi-
natural experiment and used the DID model to identify the causal
effects of the COVID-19 pandemic on adolescent mental health,
which is a widely employed approach to evaluate the impact of a
shock caused by epidemic disease or natural disasters (Domino
et al., 2003; Mu and Chen, 2016). In addition, there is certain
rationality and validity in using the DID method in our research.
Specifically, firstly, the intensive spread of COVID-19 in China
was in the first half of 2020, and DYH included both the mental
health data of students in the 2017/2018 and 2020/2021 academic
years,’ that is, the period before and after the occurrence of the
COVID-19 pandemic. Secondly, among the cities investigated,
there were no confirmed cases of COVID-19 in Dongying and
Laiwu in the first half of 2020, while other cities all had confirmed
cases, which provides a good control group for the DID model.
Therefore, based on the principles of the DID method, we can
identify the causal effect of the COVID-19 pandemic on
adolescent mental health by comparing the changes in mental
health status of sampled students from the treatment group and
control group, before and after the outbreak of the
COVID-19 pandemic.

The DID model is one of the classic methods to evaluate the
effect of exogenous shocks, events, or policies, which is widely
employed in social science (e.g., O’Connell et al., 2022; Zhao
et al., 2022; Zhao and Yan, 2022). When evaluating the effects
of a shock, such as the COVID-19 pandemic, if we just simply
compare the difference of the dependent variable before and
after the shock, the short-term trend changes may interfere with
the estimation results and lead to the causality effects being

4 The household registration (Hukou) system of China is a household-
based population management policy implemented in China. In the Hukou
system, the Hukou status of the population is divided according to their
location and family members, and can be mainly divided into two
categories: rural Hukou and urban Hukou.

5 The 2020/2021 academic year starts in the second half of 2020.
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TABLE 1 Variable definition and summary statistics.

10.3389/fpsyg.2022.1041376

Variable Definition N Mean S.D.
Panel A. Indicators of psychological problems (SDQ method)
Psychological problems Degree of student psychological problems as measured by SDQ 12,096 8.579 10.270
method (0-60 points)
Emotional symptoms Subscale of SDQ (0-12 points) 12,096 2.058 2.647
Conduct problems Subscale of SDQ (0-12 points) 12,096 1.590 2.069
Inattention Subscale of SDQ (0-12 points) 12,096 1.835 2.366
Peer relationship problems Subscale of SDQ (0-12 points) 12,096 1.529 2.135
Prosocial problems Subscale of SDQ (0-12 points) 12,096 1.567 2.173
Panel B. COVID-19 shock
COVID19*Post Shock variable of DID. 1 =adolescent in cities hit by COVID-19 in 12,096 0.608 0.488
2020; 0= surveying in 2017 or adolescent in cities barely affected by
the COVID-19 in 2020
Panel C. Control variables
Gender Girls=0; boys=1 12,096 0.481 0.500
Age Adolescent age (years old) 12,096 16.21 1.099
Hukou Rural =0; Urban=1 12,096 0.454 0.498
Migrant Whether the student is a migrant child (no=0; yes=1) 12,096 0.083 0.276
Elite class Whether the student is in an elite class (no=0; yes=1) 12,096 0.193 0.394
Health Adolescent physical health status through self-assessment (1= poor; 12,096 3.546 1.043
2 =general; 3=good; 4=very good; 5=excellent)
Only child Whether the student is an only child (no=0; yes=1) 1=unschooled; 12,096 0.323 0.468
Schooling of father 2 =primary school; 3 =junior middle school; 4 =specialized 12,096 4.338 1.988
secondary school; 5=vocational high school; 6 =senior high school;
7 =junior college; 8 =bachelor degree; 9 =master’s or Ph.D. degree
Schooling of mother 1=unschooled; 2 =primary school; 3 =junior middle school; 12,096 3.949 1.999
4 =specialized secondary school; 5=vocational high school;
6=senior high school; 7 =junior college; 8 =bachelor degree;
9=master’s or Ph.D. degree
Father’s occupation 1=the adolescent father is a national civil servant; enterprise 12,096 0.168 0.374
manager; teachers, engineers, doctors, lawyers and other high-tech
occupations; 0 =other occupations
Wealth Relatively household wealth (1-5 from low to high) 12,096 2.891 0.618
Internet whether there is a computer at home with Internet access (no=0; 12,096 0.859 0.348
yes=1)
Board Boarding at the school from Monday to Thursday (no=0; yes=1) 12,096 0.715 0.451

uncertain. However, in the DID identification strategy, the
before-and-after change of the dependent variables in the
control group is used as an approximation for the short-term
trend changes. Specifically, we regarded those students who
were barely affected by COVID-19 in 2020 as the control group,
and estimate this short-term trend changes. Then, the DID
estimate can be obtained by subtracting the short-term trend
changes from the before-and-after change of the dependent
variables in the treatment group, which consists of students who
were already affected by COVID-19 in 2020. The empirical
model is set up as follows:

MHj; = Bo + BiCOVIDI9,. *Post; + B Xjct + ¢ +0; + et (1)

Frontiers in Psychology

In the equation (1), the subscript i accounts for student, ¢
denotes city, and t refers to year. MHj¢¢ indicates the mental
health status (psychological problems) of the student i in the
city c in the year t. COVID19, represents whether the city ¢
was affected by the spread of COVID-19. Post; is a dummy
that equals to 1 indicating that the survey year t is after the
COVID-19 shock, and 0 otherwise. f; is the DID estimate,
representing the effect of the COVID-19 pandemic on
adolescent mental health, which is the key coefficient
we are interested in. If f; is significantly positive, it means
that the COVID-19 pandemic leads to an increase in
psychological problems among adolescents and worsens their
mental health. Xj; denotes a series of control variables, as
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mentioned above. Furthermore, we control the city fixed effect
¢ and year fixed effect 6; , which are used to control for city
characteristics and time trends in the framework of DID
methods.® gj¢; is the random error term.

Results

The impact of the COVID-19 pandemic
on adolescent mental health

Table 2 reports the baseline results of the COVID-19
pandemic on adolescent psychological problems. In column (1),
we find that the shock of COVID-19 significantly increased the
scores of adolescents’ psychological problems by an average of
2.5677 points, which is about 29.93% of the mean value of this
explained variable, Psychological problems. Thus, similar to the
literature in medicine and public health (e.g., Duan et al., 2020; Qi
et al,, 2020; Chi et al., 2021; Qu et al., 2021; Cao et al., 2022), by
using the DID method, we also confirm that the COVID-19
pandemic significantly increased adolescent psychological
problems, and had a significant negative impact on their overall
mental health.

Further, in columns (2) to (6), we examined the impacts of
the COVID-19 pandemic on each subscale of mental health,
including Emotional symptoms, Conduct problems, Inattention,
Peer relationship problems, and Prosocial problems. As
mentioned earlier, these 5 subscales are scored on a scale of
0-12, and the higher the score, the more serious the
corresponding psychological problem. According to these
results in Table 2, we find that all coefficients on COVID19*Post
are significantly positive at the 1% level, suggesting that the
COVID-19 pandemic also significantly increased the scores of
the 5 subscales. Therefore, the negative impacts of the
COVID-19 health
be comprehensive, and manifested in various aspects.

on adolescent  mental may

More specifically, as shown in columns (2), (4), and (5), the
COVID-19 pandemic greatly increased the severity of
adolescent negative emotions and directly hindered their
prosocial tendencies and peer relationships. Moreover, the
results of columns (3) and (4) tell us that the COVID-19 had a
negative impact on adolescent behaviors, such as making
teenagers more easily to be angry, accusing others, and being
easily distracted. Meanwhile, it is worth noting that many
studies have reached similar conclusions using data from other
countries (Patra and Patro, 2020; Hu and Qian, 2021; Idele and
Banati, 2021; Meyers et al., 2021). Our evidence indicates that

the negative impact of the COVID-19 pandemic on adolescent

6 Controlling for city and year fixed effects allows us to use a reduce d
form of the DID model, eliminating the need for additional controls for
COVID-19 and Post.
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mental health is widespread globally, and this issue needs more
attention, especially in developing countries.

Mechanism tests

In “Theoretical mechanisms and research hypotheses,”
we theoretically identify three mechanisms by which the
COVID-19 pandemic affects adolescent mental health, namely
social trust, digital divide, and family income gap. We now further
test these mechanisms and examine the hypotheses.

Social trust

The COVID-19 pandemic may negatively impact
adolescent mental health by reducing their social trust,
especially with strangers in public. As mentioned in
Hypothesis 1, negative public health events such as the
COVID-19 pandemic have posed a huge challenge to social
trust (Kye and Hwang, 2020; Woelfert and Kunst, 2020; Aassve
et al., 2021), especially for adolescents. Based on the relevant
questions in the questionnaire, we examined the impact of the
COVID-19 pandemic on adolescents’ social trust from three
aspects: taking public transportation, appearing in crowded
places, and eating in public places. The reason we construct
social trust indicators from these three dimensions is that in
these scenarios, adolescents have to come into contact with
strangers. During the COVID-19 pandemic, these variables
can partially reflect adolescent social trust.

In Table 3, we find that the coefficients on COVID19*Post are
all significantly positive in three columns. These results suggest
that the shock of the COVID-19 pandemic not only significantly
increased adolescents’ fear of taking public transportation, but
also increased their discomfort in crowded public places and
eating in public places. Thus, our estimates imply that the
COVID-19 pandemic further worsens adolescent mental health
by reducing their social trust, which supports Hypothesis 1.

Digital divide

In “Theoretical mechanisms and research hypotheses,
we have highlighted the COVID-19 pandemic may further widen
the digital divide between different households, adversely affecting
the mental health of some adolescents. To test Hypothesis 2,
we construct the interaction term of the COVID-19 pandemic and
Internet accessibility (COVID19*Post*Internet), and estimate this
marginal effect on adolescent mental health.

By using the DID model, the results are represented in
column (1) of Table 4, we find that the coefficient on this
interaction is —1.0688, with significance statistical significance
at the 10% level. These results suggest that during the
COVID-19 pandemic, the Internet can further alleviate
adolescent psychological problems compared with adolescents
without the Internet, as Internet access can reduce the
psychological problems in adolescents in Tables 2, 4.
Therefore, our estimates provide positive evidence for
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TABLE 2 The impact of COVID-19 on student mental health.

10.3389/fpsyg.2022.1041376

(1) 2) 3) 4 ©) (6)
Psychological Emotional Conduct Inattention  Peer relationship Prosocial
Problems symptoms problems problems problems
COVID19%Post 25677 05733 04655+ 0.5028% 04406 0.5854%
(0.6453) (0.1539) (0.1300) (0.1424) (0.1357) (0.1341)
[1.30, 3.83] [0.27, 0.87] [0.21,0.72] [0.22,0.78] [0.17,0.71] [0.32, 0.85]
Gender 0.1343 —0.124 1% ~0.0269 0.0036 0.1426%#* 0.13927#%
(0.1817) (0.0471) (0.0371) (0.0424) (0.0385) (0.0389)
Age —0.0541 —0.0068 —0.0144 0.0071 —0.0192 —0.0207
(0.0820) (0.0211) (0.0168) (0.0191) (0.0173) (0.0175)
Hukou —0.3490 ~0.0707 —0.1141%* —0.0415 —0.0463 —0.0763
(0.2320) (0.0626) (0.0471) (0.0540) (0.0490) (0.0500)
Migrant ~0.0930 0.0253 0.0168 ~0.0689 —0.0148 —0.0514
(0.3073) (0.0827) (0.0616) (0.0718) (0.0662) (0.0662)
Elite class 0.2026 0.0053 0.0522 0.0292 0.0726 0.0434
(0.2354) (0.0597) (0.0489) (0.0547) (0.0502) (0.0509)
Health —2.6853 % —0.687 1+ —0.4575%% —0.5992% —0.46347 —0.4781 %%
(0.0976) (0.0257) (0.0197) (0.0226) (0.0206) (0.0209)
Only child 0.5045%* 0.0917 0.1356%#% 0.0484 0.1152%* 0.1136%*
(0.2215) (0.0572) (0.0452) (0.0506) (0.0475) (0.0474)
Schooling of father —0.2886% —0.0666*++ —0.0492%+ —0.0604%++ —0.0526%+* —0.0598*++
(0.0653) (0.0168) (0.0137) (0.0149) (0.0139) (0.0142)
Schooling of mother —0.1183* —0.0316* —0.0184 —0.0187 —0.0245% —0.0251%
(0.0625) (0.0163) (0.0132) (0.0143) (0.0133) (0.0136)
Father’s occupation 0.89807%** 0.1119 0.24527%%% 0.1479%%* 0.1855%%* 0.2075%%*
(0.2885) (0.0717) (0.0617) (0.0663) (0.0611) (0.0617)
Wealth —0.8606% —0.2120%* —0.1564%% —0.20077#% —0.1378 %% —0.1536%
(0.1845) (0.0455) (0.0388) (0.0427) (0.0387) (0.0392)
Internet —1.7229%% —0.2833 %% —0.3733 %% —0.3619% —0.3354% —0.3690%
(0.2993) (0.0740) (0.0614) (0.0686) (0.0642) (0.0643)
Board 0.0413 ~0.0483 0.0060 ~0.0083 0.0499 0.0419
(0.2125) (0.0557) (0.0438) (0.0493) (0.0447) (0.0456)
City fixed effect Yes Yes Yes Yes Yes Yes
Year fixed effect Yes Yes Yes Yes Yes Yes
Constant 23.8722%%% 5.7789%# 438964+ 4.9493% %+ 4.3345% 44198
(1.5650) (0.4033) (0.3206) (0.3613) (0.3297) (0.3354)
R-squared 0.1151 0.1030 0.0965 0.1038 0.0832 0.0886
N 12,096 12,096 12,096 12,096 12,096 12,096

ikt k indicate significance at the levels of 1, 5, and 10%, respectively. Robust standard errors are presented in parentheses. 95% confidence intervals for COVID19*Post are reported

in brackets. Only the confidence intervals for the key explanatory variable COVID19*Post are reported in the table, while confidence intervals for the remaining variables can

be calculated from the estimated coefficients and standard errors.

Hypothesis 2 that the shock of the COVID-19 pandemic has
clearly widened the inequality created by the digital divide,
with a stronger negative impact on the mental health of some
adolescents with fewer digital resources.

Family income gap

In Hypothesis 3, we point out that the widening family income
gap due to the COVID-19 pandemic may further worsen the
mental health of some adolescents. We divided the full sample into
three groups: low-income, middle-income, and high-income

Frontiers in Psychology

families,” and constructed the interaction term of the COVID-19
pandemic and low-income family (COVID19*Post*Low-income
family) for the DID estimations. In addition, it is important to
highlight that even though there is some correlation between the
digital divide and the family income gap, Low-income family in the

7 The DHY surveyed the self-rated household economic situation. The
relevant variable ranges from 1-5, where 1 and 2 indicate low income, 3

denotes middle income, and 4 and 5 mean high income.
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TABLE 3 Mechanisms: COVID-19 and social trust.

10.3389/fpsyg.2022.1041376

TABLE 4 Mechanisms: COVID-19 and digital divide and income gap.

(1) (2) (3) (1) (2) (3) (4)
Fear of Feeling Feeling Digital Income Considering Only
taking  uncomfortable uncomfortable divide gap  bothdigital low-
public in crowded eating in divideand income
transport  public places public income gap families
COVID19*Post 0.273 1% 0.1416%** 0.0957* COVID19*Post 3.5115%%%  2.2944%%* 2.9047%#%* 4.2020%*
(0.0474) (0.0523) (0.0537) (0.8323) (0.6458) (0.8367) (1.7612)
[0.18, 0.37] [0.04, 0.24] [-0.01, 0.20] [1.88, 5.14] [1.03, [1.26, 4.54] [0.75,
Control variables Yes Yes Yes 3.56] 7.66]
City fixed effect Yes Yes Yes Internet —1.1234%* —1.1685%* 0.4345
Year fixed effect Yes Yes Yes (0.4629) (0.4680) (0.8875)
Constant 2.0757%%% 2.5691%% 2.4143%%% [=2.03, [=2.09,-0.25]  [-1.31,
(0.1211) (0.1393) (0.1419) —-0.22] 2.17]
R-squared 0.0441 0.0622 0.0506 COVID19*Post*Internet  —1.0688* —0.6667 —2.2448%
N 12,096 12,096 12,096 (0.6004) (0.6043) (1.1714)
ik ek k indicate significance at the levels of 1, 5, and 10%, respectively. Robust (=225, [~185,0.52] (454,
standard errors are presented in parentheses. The above three mechanistic variables Fear 0.11] 0.05]
of taking public transport, Feeling uncomfortable in crowded public places, and Feeling Low-income family 0.9547% 1.0265%
uvcomfortable eating in lpublic‘are all scored from 1 to 5. ?he higher the score, the (0.5315) (0.5338)
higher the degree of panic or discomfort. 95% confidence intervals for COVID19*Post
are reported in brackets. [-0.09, [-0.02, 2.07]
2.00]
COVID19*Post*Low- 1.7213%#* 1.5824 %%
study specifically refers to relatively low-income family, not poor income family (0.5542) (0.5585)
family, and thus not all relatively low-income families in the [0.64, [0.49, 2.68]
sample do not have access to the Internet. Also, the digital divide 2.81]
focuses on the prevention of the epidemic through digital Control variables Yes Yes Yes Yes
technology and the online education for students, while the family City fixed effect Yes Yes Yes Yes
income gap focuses more on the increase of inequality in family Year fixed effect Yes Yes Yes Yes
income and access to necessities during the COVID-19 pandemic. R-squared 0.1153 0.1176 0.1196 0.1130
The two mechanisms have distinct differences in perspective and N 12,096 12,096 12,096 2017

therefore need to be discussed separately.

In column (2) of Table 4, not surprisingly, the coefficient of the
variable Low-income family is significantly positive, implying that
teenagers from low-income families are more likely to have
psychological problems than those from middle-income and
the of
COVIDI19*Post*Low-income family keeps significantly positive,
indicating that the COVID-19 pandemic has further increased the
occurrence and severity of psychological problems among

high-income  families. ~ Moreover, coefficient

adolescents from low-income families, confirming the accuracy of
our previous research Hypothesis 3.

Considering both digital divide and family
income gap

As shown in Table A3 in the Appendix, there are 671
adolescents in the sample who are both from low-income families
and also do not have Internet access at home, which means that
about 30.59% of the low-income families (2017) do not have
Internet. Therefore, we need to further test whether there is a
potential link between the two mechanisms of digital divide and
family income gap. In column (3) of Table 4, we consider both
digital divide and family income gap in a model, and find that the
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sk ek Sk indicate significance at the levels of 1, 5, and 10%, respectively. Robust
standard errors are presented in parentheses. Low-income family is a dummy variable, if
the value is 1, it means that the family is relatively poor or very poor in the self-
assessment. COVID-19* Internet and COVID-19* Low-income family represent the
interaction terms of COVID-19 and Internet and Low-income family, respectively. 95%
confidence intervals are reported in brackets.

coefficient of COVIDI9*Post*Low-income family remains
significant at the 1% statistical level, but the coefficient of
COVIDI19*Post*Internet is not significant.

The main reason for this coefficient change may be that in
the model of column (1), some families without Internet are
also low-income, and when only the moderating effect of
Internet is considered (i.e., when Low-income family and
COVIDI19*Post*Low-income family are not controlled), the
deterioration of mental health due to lower income in this part
of the sample is ignored, thus overestimating the moderating
effect of Internet. In addition, since the coefficient of
COVIDI19*Post*Internet is only statistically significant at the
10% level in column (1), its significance is not strong, and thus
tends to be weakened when controlling for both moderating
effects of digital divide and family income gap.

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.1041376
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Chenetal.

Furthermore, in column (4) of Table 4, we retain only the
low-income families, which completely exclude the difference
between low-income and middle or high-income families, to
verify the moderating effect of the Internet access more
clearly. The results show that among the low-income families,
the coefficient of COVIDI19*Post*Internet is —2.2448 and
statistically significant at the 10% level, which indicates that
even in low-income families, Internet access still significantly
weakens the negative impact of the COVID-19 pandemic on
adolescent mental health. Therefore, based on the results in
columns (1) to (4) of Table 4, we can confirm that although
there is some association between the two moderating effects
of digital divide and family income gap, the effects are not
exactly parallel.

Heterogeneity analysis

We explore the heterogeneity of the COVID-19 pandemic on
adolescent mental health from three perspectives: gender, only
children, and hukou.

First, we analyze the heterogeneity effect by gender. In
columns (1) and (2) of Table 5, we find that the COVID-19
pandemic intensifies psychological problems for both boys and
girls, with a slightly higher significance for boys. This subtle
difference may be due to boys being more prone to social
relationship problems and prosocial problems (Gore et al., 1993;
Fisher and Ryan, 2021). Specifically, as reported in columns (5)
and (6) in Table 2, although gender did not significantly influence
the occurrence or aggravation of psychological problems, boys
were more likely to have peer relationship problems and prosocial
problems than girls. In the mechanistic analysis, the shock of
COVID-19 pandemic negatively affected the adolescent social
distance and social trust, and the above factors may have more
influence on the 2 subscales of peer relationship and prosocial
tendency, with boys already performing worse. Therefore,
we believe that the depressing effects of COVID-19 on mental
health may be more pronounced for boys.

TABLE 5 Heterogeneity due to student and family characteristics.

10.3389/fpsyg.2022.1041376

Second, the results in columns (3) and (4) of Table 5 show
that the adverse effects of the COVID-19 pandemic on the
mental health of both non-only and non-only children are
significant. However, this difference is not obvious from the
estimated results. Thus, in terms of the impact of COVID-19 on
adolescent mental health, the heterogeneous effects of the
negative impact are not known for either only children who
may enjoy more family resources or non-only children who
have more siblings with them.

Third, we consider urban-rural heterogeneity. In this paper,
urban areas mainly include the city center and counties, while
rural areas contain the towns and villages. According to the results
of columns (5) and (6) in Table 5, the mental health of adolescents
living in both urban and rural areas was negatively affected by the
COVID-19 pandemic. In contrast, the mental health of urban
adolescents was more affected by the pandemic, probably because
the COVID-19 pandemic spread more widely in urban China and
the corresponding prevention and control measures were more
stringent in urban areas. Taken together, based on the
heterogeneity analysis, it is clear that the adverse impact of the
COVID-19 pandemic on the mental health of Chinese adolescents
is widespread.

Robustness checks

To ensure the robustness of the estimated results,
we conducted a series of robustness checks, including placebo test,
excluding some extreme samples, and adding control variables.

First, in column (1) of Table 6, we perform a placebo test by
advancing the COVID-19 shock, which is widely used in
robustness checks of DID estimations (Chen and Zhao, 2022;
Zhao and Yan, 2022). Specifically, we simulate the COVID-19
shock forward by one period, which is the 2017/2018 academic
year based on our data feasibility. Then we construct the variable
COVIDI19*Post_1. The results show that the coefficient on this
pseudo-variable changes greatly compared with the baseline
results in Table 2. Thus, the placebo test indicates that the pseudo

(1) (2 3) (4 (5) (6)
Girls Boys Only child Non-only child Urban Rural
COVID-19*Post 2.0653%* 3.36487%** 2.6753%%* 2.5001 %% 2.4463%* 1.9624%*
(0.8397) (0.9960) (1.1000) (0.7934) (1.0190) (0.8369)
[0.42,3.71] [1.41,5.32] [0.52, 4.83] [0.95, 4.06] [0.45, 4.44] [0.32, 3.60]
Control variables Yes Yes Yes Yes Yes Yes
City fixed effect Yes Yes Yes Yes Yes Yes
Year fixed effect Yes Yes Yes Yes Yes Yes
R-squared 0.0989 0.1368 0.1148 0.1189 0.1407 0.1055
N 6,274 5,822 3,907 8,189 6,160 5,936

in brackets.
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*, * indicate significance at the levels of 1, 5, and 10%, respectively. Robust standard errors are presented in parentheses. 95% confidence intervals for COVID-19*Post are reported
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TABLE 6 Robustness checks.

10.3389/fpsyg.2022.1041376

(1) 2 (3 4 (5) (6)
Placebo testof  Excluding very Excluding Excluding Excluding Additional
advancing the poor and very students with  students whose  students whose control
shock by one wealthy poor physical  father or mother father or mother variables
period households health (or both) (or both) isa
received tertiary teacher, doctor, or
education other professional
technician
COVID-19*Post 2.4017%%* 23981 %%+ 2.2440%%+ 2.5326%+* 2.1030%+*
(0.6517) (0.6401) (0.7224) (0.6838) (0.6430)
[1.12,3.68] [1.14,3.65] [0.83, 3.66] [1.19,3.87] [0.84,3.36]
COVID-19*Post_1 ~0.8067*
(0.4145)
[-1.62,0.01]

Control variables Yes Yes Yes Yes Yes Yes
Additional control No No No No No Yes
variables
City fixed effect Yes Yes Yes Yes Yes Yes
Year fixed effect Yes Yes Yes Yes Yes Yes
R-squared 0.1135 0.1145 0.1008 0.1104 0.1127 0.1331
N 12,096 11,487 11,865 9,541 10,909 12,096

ik ok Ok indicate significance at the levels of 1, 5, and 10%, respectively. The explained variable in all columns is Psychological problems. Robust standard errors are presented in

parentheses. Post_1 represents that the variable Post advances one period. 95% confidence intervals are reported in brackets.

effect we construct does not exist, which indirectly verifies the
reliability of the baseline results.

Second, we adopt the method of eliminating extreme
observations to ensure the generality of the samples.
Socioeconomic status is an important factor affecting adolescent
mental health (Wildman, 2003; Reiss, 2013), and adolescents from
relatively poor and wealthy families may have differences in their
own mental health from most samples. Thus, we eliminate
adolescents from very poor and very wealthy households in
column (2) in Table 6. In addition, given the strong association
between physical and mental health (Feiss and Pangelinan, 2021),
we exclude adolescents who self-rated poor physical health in
column (3). Moreover, parents education and occupation are
likely to affect students’ mental health. Thus, we remove
adolescents whose parents are highly educated, or engaged in
highly skilled occupations® in columns (4) and (5), respectively.
Clearly, the results are also basically consistent with the baseline
results in Table 2.

Third, we add some additional control variables to further
mitigate potential endogeneity issues in column (6) of Table 6,
including student-parent relationship, parental education
expectations, parents’ attitudes towards their children’s
education, students’ participation in extracurricular education,
and awards in school. Table A4 in the Appendix reports the

8 Here, one of the parents is a teacher, a doctor or other technical jobs,

which are regarded as special samples.
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definitions and summary statistics of these variables. We find
that the coefficient and significance of COVIDI19*Post are
virtually unchanged.

Discussion and conclusion

The potential impacts of the COVID-19 pandemic on
adolescent mental health have attracted considerable interest
mainly in the fields of medical and public health (e.g., Racine
et al,, 2020; Xiang et al., 2020; Hu and Qian, 2021; Shek et al,,
2021; Wright et al., 2021; Kim et al., 2022). Most of these
studies were mainly based on online questionnaires and small-
scale survey data, and analyzed through psychological and
medical perspectives (Guessoum et al., 2020), while few
studies used large-scale social survey data to explore this issue
from a socioeconomic perspective (Banati et al., 2020; Brodeur
etal., 2021; Jaspal and Breakwell, 2022). In addition, by using
data from adolescents in different countries, such as China
(e.g., Chen et al., 2020; Cao et al.,, 2022), Germany (Ravens-
Sieberer et al., 2022), India (e.g., Patra and Patro, 2020), Italy
(e.g., Commodari and La Rosa, 2020), the United Kingdom
(e.g., Hu and Qian, 2021; Wright et al., 2021), the United States
(e.g., Rogers et al., 2021) etc., scholars have observed a trend
of deterioration in adolescent mental health and an increase
in the frequency of psychological problems during the
COVID-19 period (Adibelli and Stimen, 2020; Shek et al,,
2021; Wu et al., 2021; Cao et al., 2022). Based on a large-scale
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social survey, the DYH in China, we adopt the DID model to
identify the impact of the COVID-19 pandemic on adolescent
mental health and explore the socioeconomic mechanisms.
Unlike previous studies that have focused specifically on
psychological and behavioral changes in adolescents, our
study places greater emphasis on social trust among
adolescents and the exacerbation of inequalities during the
COVID-19 pandemic, which adds to the existing literature
and provides new insights.

We draw several conclusions from our findings. First,
we find that the COVID-19 pandemic has significantly
increased adolescent psychological problems in China. Worse,
the negative impact of the COVID-19 pandemic on adolescent
mental health is very comprehensive in terms of each subscale,
including emotional symptoms, conduct problems,
inattention, peer relationship problems, and prosocial
problems. Specifically, COVID-19 pandemic significantly
increased the scores of adolescents’ psychological problems by
an average of 2.5677 points, which corresponds to an average
decrease of 29.93% in mental health. Second, we explore
several socioeconomic mechanisms, indicating that the
negative impact of the COVID-19 pandemic on adolescent
mental health can be explained by a reduction in adolescents’
social trust, and widening inequalities caused by the digital
divide and income gap. Third, the results of heterogeneity
analysis suggest that the COVID-19 pandemic has a greater
negative influence on the mental health of boys and
urban adolescents.

Our findings offer some insights into preventing
adolescent psychological problems in China and other
countries during the COVID-19 pandemic. The Chinese
government has adopted strict pandemic prevention and
control measures, such as the dynamic zero-COVID policy, to
minimize the negative socioeconomic impacts of the
COVID-19 pandemic as soon as possible. However, even so,
adolescent mental health is inevitably negatively impacted by
the pandemic (Zhang et al., 2020; Qu et al., 2021; Cao et al,,
2022). According to the findings of our research, the decline
in social trust of adolescents caused by the COVID-19
pandemic is one of the important mechanisms for the
deterioration of their mental health. Therefore, it is
recommended that the government continue to take active
pandemic prevention measures to avoid the spread of the
epidemic as much as possible, thereby enhancing adolescent
social trust and making them feel safer in public.

In addition, we provide evidence that the shock of the
COVID-19 pandemic has exacerbated the inequalities caused by
the digital divide and income gap in China, and the mental health
of adolescents from families with low income and fewer digital
resources has further deteriorated during the pandemic. Thus, to
enhance the mental health of disadvantaged adolescents and
promote human capital enhancement, it is suggested that the
government, schools, public welfare funds and other relevant
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institutions provide them with more economic support and
social care.

There are some limitations of this paper and recommendations
for further research. First, the data used in this study only covers
cities in Shandong Province, China; thus, there are certain
limitations in the scope of the sample. Second, limited by the
database, we only discuss and test the socioeconomic mechanisms
from three aspects: social trust, digital divide, and income gap,
and more potential mechanisms cannot be further confirmed.
Third, the database used in this study only investigated the
mental health of senior high school students, so the impact of the
COVID-19 pandemic on adolescents at other educational phases
remains to be explored.
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The COVID-19 has seriously impacted various aspects of the society on a
global scale. However, it is still unclear how perceived risk influences epidemic
information-avoidance behavior which generally helps us understand public
information avoidance. This study aimed to assess the relationship between
the perceived epidemic risk and information-avoidance behavior and the
mediating role of fear and powerlessness during the COVID-19 pandemic in
China. A total of 557 Chinese respondents with COVID-19 treated in modular
hospitals ranging from 16 to 72 years old were recruited and completed
questionnaires in the face-to-face manner containing scales of the perceived
epidemic risk of COVID-19, fear, powerlessness, and information-avoidance
behavior. To test the conceptual model, we adopted structural equation
modeling (SEM) with the perceived risk of the COVID-19 pandemic as a
predictor, fear and powerlessness as mediating variables, and information-
avoidance behavior as the outcome. The results indicated a significant and
positive association between the perceived epidemic risk of COVID-19 and
information-avoidance behavior. Powerlessness acted as the mediator
between the perceived epidemic risk of COVID-19 and information-avoidance
behavior. The perceived epidemic risk of COVID-19 influenced information-
avoidance behavior through fear and powerlessness in turn. Findings from
this study implied that public health managers should consider the mediating
roles of negative emotions such as fear and powerlessness for coping with
behaviors in public health emergencies, especially the information avoidance
behaviors related to risk perception.

KEYWORDS

fear, powerlessness, perceived epidemic risk, information-avoidance behavior,
COVID-19
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Introduction

The new coronavirus disease named coronavirus disease 2019
(COVID-19) by the World Health Organization has spread
around the world and become a public health concern due to its
high level of contagion (Guan et al., 2020). The vulnerability of
COVID-19 has made many people become aware that they are at
constant risk of infection, which influences their coping behavior
and decisions (Rana et al., 2021). When facing a perceived
epidemic risk, the first thing that most people think about is how
to avoid risk-related outcomes, which further motivates mental
and behavioral responses to the looming risk. Seeking and
avoiding additional information related to this risk are two specific
behavioral reactions to risky situations (Gutteling and De
Vries, 2017).

Information-seeking behavior related to the perceived risk of
COVID-19 can be defined as an active or purposeful behavior
undertaken by an individual to find information about COVID-19
(Zimmerman and Shaw, 2020). The protection motivation theory
regarded information behavior as a response to fear caused by
potential threats, and posited that messages related to a certain
risk or threat stimulated people to assess the severity of a risky
situation and the capability of their response to the situation to
protect themselves (Rogers, 1975). Previous studies have also
demonstrated a positive relationship between individuals™ risk
perception and information-seeking behavior (Gutteling and De
Vries, 2017; Huang and Yang, 2020; Wen, 2020).

Although information related to a risk is very important and
valuable to protect against threats, people do not always seek it
and sometimes spare no effort to avoid it (Sweeny and Miller,
2012; Emanuel et al., 2015). Namely, information-avoidance
behavior can be defined as any behavior that intended to prevent
or delay the acquisition of available but potentially unwanted
information to cope with perceived risk during a pandemic
(Sweeny et al.,, 2010; Demetriades and Walter, 2016). Information-
avoidance behavior also plays an important role in information
management when coping with perceived risk in a health context
(Liu et al,, 2021). On the one hand, information-avoidance
behavior can serve as a strategy to control negative emotions and
maintain optimism and hope (Barbour et al., 2012). On the other
hand, information-avoidance behavior can also make individuals
being unable to obtain epidemic-related information from a
disease control standpoint, thus increased the unmitigated spread
of disease. However, information avoidance has received less
attention than information seeking, and the relationship between
information-avoidance behavior and risk perception is still
controversial (Yang et al., 2021). Some researchers have revealed
that risk perception positively predicted information-avoidance
behaviors (Witte, 1996; Taber et al., 2015). Other researchers have
found that risk perception negatively predicted information
avoidance (Yang and Kahlor, 2013). This literature suggested that
the relationship between risk perception and information
avoidance was more complex. Therefore, it is necessary to further
explore the relationship between these factors and related
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psychological paths in the middle of the COVID-19 pandemic.
Hence, the Hypothesis 1 in the present study was proposed
as follows.

Hypothesis 1: Individuals’ perceived risk during COVID-19
was correlated with information-avoidance behaviors.

When discussing the relationship between risk perception
and information avoidance, it is hard to discuss it alone without
considering affect or emotion, because they often rely on and
influence each other in empirical research (Griffin et al., 1999).
The Planned Risk Information Avoidance (PRIA) Model
proposed by Deline and Kahlor (2019) also believed that
affective components (such as emotional valence) were
important predictors of an individual’s information-avoidance
behavior. Previous research on the relationship between risk
perception and information avoidance reported that the risk
perception’s impact on information avoidance was mediated by
affective responses such as concern, worry, and anxiety (Yang
and Kahlor, 2013; Kahlor et al., 2020). As a major psychological
reaction to health crises, fear has also often been discussed in
previous studies (Dunwoody and Griffin, 2015; Emanuel et al.,
2015; Petzold et al., 2020). In general, fear has been regarded as
a negative emotion derived from perceived threats to an
individual’s well-being, and was characterized by increased
arousal, behavioral tendencies, and negative apprehensions
(Dillard et al., 2021; Mertens et al., 2021). When individuals
recognized that their environment contained a risk to which
they were susceptible and that risk worked against their goal of
maintaining their well-being, they tended to experience fear
(Lazarus, 1991). Moreover, people have been affected by
stressful experiences during the COVID-19 pandemic, and
their most common response to the outbreak of COVID-19 was
fear (Porcelli, 2020). For example, in a recent study recruiting
6,509 participants in Germany, Petzold et al. (2020) found that
approximately 45% of the participants reported fear of being
infected with COVID-19. Assuming that people were aware of
the pandemic and the elevated risk during the crisis of the
COVID-19, individuals with higher risk perception may
perceive the pandemic to be a more significant threat to their
well-being, which may cause stronger fear. Consistent with this
inference, empirical evidence has revealed a positive
relationship between the perceived epidemic risk and their fear
during COVID-19 (Harper et al, 2021). Regarding the
correlation between perceived epidemic risk or fear and
information-avoidance behavior, Dunwoody and Griffin (2015)
assumed that perceived epidemic risk triggered information
avoidance when this risk made an individual too fearful.
However, Emanuel et al. (2015) found that information
avoidance behavior was unrelated to perceived epidemic risk.
Therefore, it remains unclear whether perceived epidemic risk
triggers information-avoidance behavior through fear in the
middle of the COVID-19 pandemic. Hence, the Hypothesis 2 in
the present study was proposed as follows.
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Hypothesis 2: Fear mediated the relationship between the
individuals’ perceived risk during COVID-19 and
information-avoidance behaviors.

In addition to fear as a discrete emotion, we supplemented the
model with feelings of powerlessness in the face of epidemic risk.
Powerlessness has been regarded as the psychological experience
in which an individual felt out of control and unable to cope with
current or future events (Braga and Cruz, 2009). It was also a
common psychological response to the outbreak of COVID-19 in
China (Guo et al., 2020; Liu et al., 2021). For example, Liu et al.
(2021) conducted a survey on the mental health of Wuhan citizens
during the COVID-19 pandemic, and further demonstrated that
the residents of Wuhan experienced various levels of
powerlessness. Recent studies reported that individuals in a lasting
crisis event who felt higher level of perceived epidemic risk during
COVID-19 tended to use less social media, and showed more
information-avoidance behavior (Ravindran et al., 2014; Chen
etal, 2021). Importantly, a more recent cross-sectional survey on
the psychosocial impact of COVID-19 revealed that fear was a
predictor of powerlessness (Jin and Ryu, 2022). Based on these
findings, powerlessness may play an important role in the
perceived epidemic risk of COVID-19-triggered information-
avoidance behavior. Hence, the Hypothesis 3 and Hypothesis 4 in
the present study were proposed as follows.

Hypothesis 3: Powerlessness mediated the relationship
between the individuals’ perceived risk during COVID-19 and

information-avoidance behaviors.

Hypothesis 4: Fear and powerlessness serially mediated the
relationship between the individuals’ perceived risk during

COVID-19 and information-avoidance behaviors.

Overall, previous studies have found that individuals exhibited
emotional reactions such as powerlessness and fear during the
COVID-19 pandemic, and have also revealed that the perceived
epidemic risk of COVID-19 was associated with information-
avoidance behavior. However, whether the perceived epidemic
risk of COVID-19 predicts information-avoidance behavior is still
controversial. Importantly, the psychological path of perceived
epidemic risk of COVID-19 on information-avoidance behavior
remains unclear. To fill this gap, the present study was performed
to investigate the complex associations among those variables
using a structural equation modeling (SEM) approach.

Materials and methods
Participants and procedures
Given that convenience sampling has been considered as a

specific type of random sampling method and provided the
highest response level while saving resources and time (Jager et al.,
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2017), Chinese respondents with COVID-19 treated in modular
hospitals in Shanghai were randomly recruited and completed the
survey in the face-to-face manner. The total sample size was 557,
and all were included in the analysis. As shown in Table 1, the
sample was predominantly male (75.8%). Approximately 28% of
respondents were 40-49years old, 23.5% were 30-39 years old,
21% were 20-29 years old, and 19.7% were 50-59 years old. The
education level of respondents ranged from “less than high
school” to “graduate degree” This survey was approved by the
Local Ethics Committee and conformed to the principles of the
Declaration of Helsinki, and included items concerning risk
perception, feelings of fear and powerlessness, and information
avoidance. The respondents filled out the informed consent
document and were told that the purpose of this survey was only
for research and their participation was voluntary and completely
anonymous, apart from certain demographic data.

The data-gathering phase started from April 12, 2022, to May
5,2022. Anderson and Gerbing (1988) advised that a small sample
size from 100 to 150 was adequate for a simple structural model,
and a more complex structural model requires a larger sample
size. The sample sizes of 366, and 374 have been employed in
previous studies for testing study models of 4-6 hypotheses
(Sumarliah et al., 2021a, b). According to Fugard and Potts (2015),

2
ZXPX9 ) with
2

the present study adopted the formula (n =

identical parameters to determine the adequate sample size
(Fugard and Potts, 2015; Wang et al., 2022). Based on this
equation, it can be determined that the adequate sample size for
this study is 384. Thus, the sample size of 577 in this study is
adequate to test our hypothesis of the framework.

Measures

The present study followed a cross-sectional design and used
a face-to-face questionnaire as the data collection method. To

TABLE 1 Descriptive statistics analysis of demographic information.

Demographics Percentage (%)
Gender Male 75.8
Female 242
Age <20years 32
20-29years 21
30-39years 23.5
40-49years 28
50-59 years 19.7
60-69 years 4.3
>70years 0.3
Education Less than high school 48.7
High school graduate 32.1
Undergraduate 9.5
Graduate and above 9.7
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assess the perceived epidemic risk of COVID-19, fear,
powerlessness, and information-avoidance behavior of those
infected with COVID-19, we adopted the scales used in the
previous literature. See Table 2 for complete item details.

The perceived epidemic risk for the respondents infected with
COVID-19 was measured using six items adapted from previous
research (Deng and Feng, 2022). The items were scored using a
Likert-type response scale ranging from 1 “strongly disagree” to 5
“strongly agree” McDonalds Omega value of the perceived
epidemic risk scale was 0.886 in the current study.

Fear of COVID-19 was measured using five items adapted
from previous studies (Doshi et al., 2021; Ahorsu et al., 2022).
Respondents were asked to rate the extent to which they agreed
with statements regarding the fear of COVID-19 on a Likert-type
response scale ranging from 1 “strongly disagree” to 5 “strongly
agree” McDonald’s Omega value of the fear scale was 0.916 in the
current study.

Powerlessness was measured using two items adapted from
Braga and Cruz (2009) and Deng and Feng (2022). Respondents
were asked to rate the extent to which they agreed with statements
regarding their powerlessness to COVID-19 on a Likert-type
response scale ranging from 1 “strongly disagree” to 5 “strongly
agree” McDonald’s Omega value of the powerlessness scale was
0.762 in the current study.

Information-avoidance behavior was measured using two
items adapted from previous studies (Howell and Shepperd,
2016; Kim et al., 2020). Respondents were asked to rate the
extent to which they agreed with statements regarding whether
to take evasive action against information about COVID-19 on
a Likert-type response scale ranging from 1 “strongly disagree”
to 5 “strongly agree” McDonalds Omega value of the

TABLE 2 Summary of the dependent, independent, and mediating variables.

10.3389/fpsyg.2022.1005142

information-avoidance behavior scale was 0.791 in the
current study.

Data analysis

Data were analyzed via SPSS 16.0 and IBM SPSS AMOS 26.
First, correlations among the study variables were determined,
and the reliability of constructs was conducted in SPSS. To analyze
the conceptual model, SEM was performed using AMOS 26; the
perceived epidemic risk of COVID-19 was identified as a
predictor, fear and powerlessness as mediators, and information-
avoidance behavior as the outcome. The fitness of the model was
good [ (84) =338.20; p<0.001, RMSEA =0.07 90% CI=(0.065,
0.082), SRMR=0.05, NFI=0.93, and CFI=0.94]. A
non-parametric bootstrap method (5,000 samples) was used to
test the significance of the mediating effects, with a 95% CI failing
to contain zero, indicating a significant mediation effect (Hu and
Bentler, 1999).

Results
Common method biases

After data collection completion, we used Harman’s single
factor test to examine possible common method bias of all
variables in this study. Exploratory factor analysis was run for all
items of variables with rotated principal component and four
factors with eigenvalues greater than one. The first factor
accounted for 32.17% of the total variance, which was below the

Variable Wording M SD
Perceived epidemic risk scale Average index 3.04 0.76
(0=0.886) I think COVID-19 is very contagious 2.87 1.00
I think that even with proper protection, there is still a risk of infection with COVID-19 2.76 0.90
I am still not very clear about the government’s measures to control COVID-19 2.89 0.97
I do not know what caused COVID-19 3.06 0.93
I think there is still a risk of infection after COVID-19 is cured 3.24 0.95
After COVID-19 is cured, I think it may still have an impact on the body 3.40 0.94
Fear scale 3.03 0.80
(0=0.916) I am most afraid of COVID-19 3.15 0.93
It makes me uncomfortable to think about COVID-19 3.06 0.87
I worry a lot about COVID-19 2.89 0.93
I am afraid of losing my life because of COVID-19 2.96 0.92
My hands become clammy when I think about COVID-19 3.10 0.97
Powerlessness scale 2.97 0.75
(0=0.762) I felt incapable of looking after myself after I was infected with COVID-19 2.83 0.82
I felt I could do nothing after I was infected with COVID-19 3.11 0.85
Information-avoidance scale 2.34 0.77
(0=0.791) I did not want any more information about COVID-19 after I was infected 2.42 0.87
I intentionally ignored some information related to COVID-19 after I was infected 2.26 0.81
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threshold of 40%, suggesting no significant common method bias
in the measurements (Podsakoff et al, 2003; Zhou and
Long, 2004).

Correlation analyses

The Pearson correlation analysis results shown in Table 3
indicated that all the scales were significantly correlated except for
the correlation between the fear and information-avoidance
behavior (r=0.05, p=0.960). The perceived epidemic risk of
COVID-19 was positively and sufficiently associated with fear
(r=0.15, p<0.001) as well as powerlessness (r=0.26, p<0.001)
and information-avoidance behavior (r=0.28, p <0.001). Fear was
positively and significantly associated with powerlessness (r=0.30,
p<0.001), and powerlessness was positively and significantly
associated with
p<0.001).

information-avoidance behavior (r=0.26,

Relationships between the perceived
epidemic risk of COVID-19 and
information-avoidance behavior:
Mediating effects of fear and
powerlessness

Based on the results of the correlation analysis and our
hypothesis that fear and powerlessness mediate the relationship

between the perceived epidemic risk of COVID-19 and

TABLE 3 Pearson correlations for all study variables (n=557).

10.3389/fpsyg.2022.1005142

information-avoidance behavior, we used AMOS 26.0 to test the
mediating model. The results of the regression analyses are shown
in Figure 1. The perceived epidemic risk of COVID-19 positively
predicted information-avoidance behavior (p=0.24, p<0.001) as
well as fear (f=0.15, p=0.013) and powerlessness ($=0.21,
p<0.001). Fear significantly predicted powerlessness (f=0.27,
p<0.001); however, fear did not predict information-avoidance
behavior (p=-0.05, p=0.321). A strong regression path was
found between powerlessness and information-avoidance
behavior (f=0.22, p<0.001).

To test the intermediary roles of fear and powerlessness in the
relationship between the perceived epidemic risk of COVID-19
and information-avoidance behavior, the bootstrap method was
used to sample 5,000 times and build a 95% unbiased correction
CI. The results showed that the intermediary chain effect of fear
and powerlessness was significant [f=0.009, 95% CI (0.002,
0.020)], indicating significant mediation by fear and powerlessness.
In addition, the perceived epidemic risk of COVID-19 had an
indirect effect on information-avoidance behavior through
powerlessness [=0.047, 95% CI (0.025, 0.079)].

Discussion

In the present study, we first examined whether the perceived
epidemic risk of COVID-19 was associated with information-
avoidance behavior in patients with COVID-19. Importantly,
we also aimed to establish the mediating effect of feelings of fear
and powerlessness in the association between the perceived
epidemic risk of COVID-19 and information-avoidance behavior.

Consistent with the Hypothesis 1, this study confirmed that
the perceived epidemic risk of COVID-19 positively predicted

Variable 1 2 3 4 ) ] ) ) )
information-avoidance behavior. This confirmed the results of
1. Perceived risk 1 . . e e .
previous studies (Witte, 1996; Dunwoody and Griffin, 2015; Taber
2.F 0.15%# 1 . . . .
ear et al.,, 2015), but was also inconsistent with a previous study
3. Powerl 0,267 0.30%# 1 . . . . . . .
oweriessness suggesting that risk perception negatively predicted information-
4. Information- 028 0.05 0.26% 1 . . . .
rormation avoidance behavior (Yang and Kahlor, 2013). This contradiction
id: behavi . . . . S
avoldance behavior may arise from different respondents and risk issues. Yang and
5p 20,001, Kahlor (2013) research was mainly concerned with the
0.27%***
Fear Powerlessness
N - -
& N AN “‘sz
~ *% R 20 %
S o2 %
Perceived 0.24*** “% Information-
epidemic risk avoidance
FIGURE 1
Structural equation model of the direct effect of perceived epidemic risk on other variables and the mediating effects of fear and powerlessness
The dotted lines indicate non-significant relationships. ¥p<0.05, ***p<0.001.
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relationship between college students’ risk perception related to
ecological hazards from climate change and information-
avoidance behavior. Inconsistent with the previous study, this
study mainly focused on the relationship between the perceived
epidemic risk of COVID-19 and information-avoidance behavior
in patients with COVID-19. Considering that the COVID-19
pandemic was a global public crisis and had posed a great threat
to individuals, the results indicated that higher risk perception
could motivate an individual to avoid information if the
information was perceived as too threatening (Deline and Kahlor,
2019). This argument was consistent with the assumption that
individuals avoid information to mitigate emotional burdens (van
‘t Riet and Ruiter, 2013).

In addition, we found that risk perception was directly related
to negative emotions such as anger, anxiety, and stress (Griffin
et al,, 1999; Oh et al., 2021). This result confirmed and extended
the findings in the previous studies, and demonstrated that the
higher the perceived epidemic risk of COVID-19 by respondents,
the more intense the experience of fear and powerlessness would
be. According to the Extended Parallel Process Model, affective
response to events depended on whether individuals felt that they
could control the risk (Witte, 1994). Negative emotions were
aroused when individuals took the risk seriously and believed that
the threat would affect them personally. This means that
respondents in this study felt fear and powerlessness, perhaps
because they had been infected with COVID-19 and believed that
their actions would not significantly affect an outcome, and lost
control of the current situation during the crisis (Braga and
Cruz, 2009).

Another aim of this study was to investigate the mediating
effects of fear and powerlessness on the relationship between the
perceived epidemic risk of COVID-19 and information-avoidance
behavior. According to the protection motivation theory proposed
by Rogers (1975), individuals usually used threat and coping
appraisal to protect themselves in the face of threats. This view
regarded information-avoidance behavior as a response to fear
aroused by perceived epidemic risk. Consistent with this claim,
previous studies of risk-related information behavior have
demonstrated a positive relationship between perceived epidemic
risk and information-avoidance behavior through feelings of fear
(Jepson and Chaiken, 1990; Witte, 1994; Chiang and Tang, 2022).
Notably, these studies mainly focused on the context of chronic
risks for which people may not perceive a strong sense of urgency
or prioritize acting immediately (Zhao and Liu, 2021). For
example, Chiang and Tang (2022) mainly focused on internet
security compliance behavior in a public Wi-Fi usage condition,
and demonstrated that fear was an important determinant of the
user’s avoidance behavior. Inconsistent with the claim of the
protection motivation theory and the Hypothesis 2, feelings of fear
did not mediate the association between the perceived epidemic
risk of COVID-19 and information-avoidance behavior in the
current study. These findings suggested that whether perceived
risk affected information-avoidance behavior through fear may
depend on the level of fear.
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Notably, although no mediating effect of fear was observed in
this sample, the SEM results corroborated the Hypothesis 3, and
revealed that powerlessness mediated the relationship between the
perceived epidemic risk of COVID-19 and information-avoidance
behavior. In addition, the perceived epidemic risk of COVID-19
influenced information-avoidance behavior through feelings of
fear and powerlessness in turn which also aligned with the
Hypothesis 4. These findings confirmed and enriched one school
of thought that individuals resorted to defensive avoidance to
reduce their negative emotions when they felt chronic fear or
when their fear has reached a certain level (Jepson and Chaiken,
1990; Witte, 1994). Namely, in the acute risk situation, individuals
infected with COVID-19 exhibited a sense of powerlessness to
reduce or diminish their fear of COVID-19, which stimulated
information-avoidance behavior. In this case, a sense of
powerlessness in coping with the perceived epidemic risk of
COVID-19 could serve as a buffer to resist the negative effects of
fear related to the specific threat or risk from COVID-19.
Consistent with this inference, correlational evidence in the
previous studies also indicated that the levels of fear were
positively associated with a sense of powerlessness in the middle
of the COVID-19 pandemic (Lifshin et al., 2020). In the context
of COVID-19, individuals with powerlessness tended to avoid
information regarding the risks when they felt a greater likelihood
of being personally affected (Chen et al, 2021; Zhao and
Liu, 2021).

With a view to theoretical application, this study confirmed
the positive association between the perceived epidemic risk of
COVID-19 and information-avoidance behaviors, and further
deepened the PRIA by analyzing its mediating effect in the path
of information avoidance. Compared with the PRIA in which the
“affective risk response” was used as a mediating variable for risk
perception to positively predict information-avoidance behavior,
this study further explained the mechanism of this effect from the
perspective of mediating influence. That is, when we considered
the impact of specific emotional variables such as fear and
powerlessness, the perceived epidemic risk of COVID-19 could
not only directly affect information-avoidance behavior, but also
indirectly affected the information-avoidance mechanism through
fear and powerlessness in turn.

With a view to practical application and influencing of
policy, the epidemic risk of COVID-19 perceived by citizens
impacted their negative and information-avoidance behavior in
turn. In this regard, individuals were more likely to avoid
information when they felt the huge threat posed by the risk of
Thus,
interventions to improve risk information resources and

COVID-19 and experienced negative emotions.

popularize knowledge related to emotion regulation to the
public may effectively reduce information-avoidance behavior
among vulnerable individuals. On the one hand, the government
should consider providing more positive risk information to
motivate, and reassure the public by demonstrating the benefits
and effectiveness of the prevention guidelines instead of simply
focusing on the statistics of mortality and infection rates. On the
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other hand, the government should help the public to ease their
negative emotions using different approaches such as social
media, emotional management guidelines, and psychological
counseling.

A few limitations of this study should be noted. First,
although correlations between the variables were revealed in the
current study, the cross-sectional design did not allow for causal
conclusions in terms of the relationship analyzed. Moreover, due
to the urgency of treatment of respondents who were infected
with COVID-19 and insufficient manpower, we just focused on
the prediction of perceived epidemic risk to information-
avoidance behavior and its mediation effect, lacking justification
of the respondent. Therefore, the results of this study should
be confirmed by further longitudinal studies. Second, all data
were collected through a survey of Chinese respondents with
COVID-19 treated in modular hospitals in Shanghai, which
undermined the generalization of results. Moreover, the sample
in this study was quite asymmetric in relation to the level of
education, which was a factor intuitively related to the
individual’s ability to assimilate information from reliable
sources and to interpret and value this information (Viswanath,
2005). In this case, the information-avoidance behavior may
be influenced by schooling according to the level of education,
even though the results did not change significantly when
we carried out the analysis independently in two groups
determined by schooling (low and high schooling) and the
previous study demonstrated that schooling did not interfere
with information-avoidance behavior (Gaspar et al., 2016).
Therefore, caution should be used when extending the results to
populations in other regions or other groups. Finally, the
association between the perceived epidemic risk of COVID-19
and information-avoidance behavior appeared to be more
complex, which may be affected by several factors, such as
informational subjective norms, personal characteristics, and
coping resources (Loiselle, 2019; Soroya et al., 2021). Feelings of
fear and powerlessness could only explain a small part of it.
We have not investigated other important factors concerning
this relationship. Therefore, a more comprehensive model should
be established to explore the psychological path of the association
between the perceived epidemic risk of COVID-19 and
information-avoidance behavior in the future.

In summary, this study has made two contributions. First, it
established a relationship between the perceived epidemic risk
of COVID-19 and information-avoidance behavior in the
context of a public health emergency. Specifically, the perceived
epidemic risk of COVID-19 could positively predict
information-avoidance behavior. Second, it revealed the
psychological path of perceived epidemic risk positively
predicted information-avoidance behavior. Particularly,
although perceived epidemic risk did not affect information-
avoidance behavior alone through fear, it did affect information-
avoidance behavior through fear and powerlessness in turn. In
addition, perceived epidemic risk affected information-
avoidance behavior through powerlessness. These findings
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contributed to the theoretical understanding on how the
variables related to or affected each other, and further provided
insights for practical implications, such as establishing programs
that may decrease the fear and powerlessness in crises or
emergencies to reduce information-avoidance behavior.
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Background: The medical school curriculum has imposed psychological
stressors on students worldwide, some of which may induce feelings of
increased depression and anxiety. Meanwhile, the COVID-19 pandemic has
exacerbated the feelings of stress, depression, and anxiety that a portion of
medical students experience in their daily life. The aim of this systematic
review is to gather concrete data from medical schools around the globe, and
further evaluate how the COVID-19 pandemic has impacted medical students’
mental health.

Materials and methods: Systematic search of data from PubMed, EMBASE,
psycINFO, MEDLINE Complete, and Global Health for studies conducted
between December 2019 and July 2021 was conducted. Data from 47
different surveys of medical students from various medical institutions
throughout the world were included in this review. These surveys,
administered in the form of questionnaires that utilized rating scales,
measured anxiety, depression, and stress levels in medical students amidst the
COVID-19 outbreak.

Results: The COVID-19 outbreak was found to have negative effects on
medical students, most notably causing emotional and behavioral changes
and detrimental mental health impacts. Higher levels of stress, depression,
and anxiety have been found in medical students since the outbreak.

Conclusion: This systematic review highlights the sustained high prevalence
of moderate depression, anxiety and stress among medical students during
the COVID-19 pandemic. Appropriate support and research on which
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interventions could mitigate these risks is essential in order to ensure that
future physicians are properly cared for, and ultimately have the adequate
tools needed to provide high quality and empathetic care to future patients.

medical students, COVID-19, anxiety, depression, mental health, mood, SARS-CoV-2,

anxiety disorder

Introduction

In November 2019, the first SARS-CoV-2 outbreak hit
Wuhan, China, which became the epicenter of what would
become the worst pandemic of modern society, and the
first major one that healthcare professionals and civilians
had encountered. This Corona virus disease showed to be
an incredibly infectious and debilitating agent that impacted
people of all ages around the world. On March 11, 2020, the
World Health Organization declared the Corona virus disease
a global pandemic (World Health Organization [WHO], 2020).
As of August 24, 2021, the World Health Organization has
documented 212 million COVID-19 cases, and 4.4 million
deaths attributed to this pandemic outbreak (World Health
Organization [WHO], 2022). This COVID-19 pandemic has
heavily impacted the lives of many people worldwide who are
suffering from illness, losing loved ones, or struggling to cope
with the new reality of isolation and social distancing. The
pandemic has shown the importance of being grateful for the
relationships we have, and has proven how valuable mental
health truly is. A significant majority of the studies we found
focus on mental health of global medical students, and there
is a major gap in the literature discussing how the COVID-
19 pandemic has impacted medical student mental health in
the United States. Despite the emergence of the vaccines and
their important role in the decrease in number and severity of
cases, it is of utmost importance that we continue to explore
how the COVID-19 pandemic impacted the next generation of
physicians as they progress in their medical journey.

Significant changes were made to the traditional medical
school curriculum throughout the world, leaving many
overwhelmed about their belief in their success and furthering
the challenges already imposed on medical students. Students
have been forced to amend their learning and studying styles,
while academic institutions have similarly been strained with
the responsibility of changing their previously well-established
education curriculum and mode of delivery (Al Samaraee, 2020).
Medical education has been notoriously considered as one
of the foremost rigorous and demanding academic journeys,
with great potential to induce outstanding psychological stress
in a medical student (Backovi¢ et al, 2013; Awad et al., 2019;
Queketal, 2019). Medical institutions globally have taken
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significant consideration into documenting how their students
have been impacted, but institutions in the United States have
been less proactive in the process. As current medical students,
we will be focusing our paper on how the overall experience
of medical education, with all the pre-listed restrictions and
negative effects faced during the pandemic, have affected the
psyche of the medical student population.

The rigor, intensity, and challenges that come with online
learning during medical school has inevitably led to social
isolation, maladaptive behaviors, and feelings of decreased
confidence (Alsoufi et al,, 2020; Mheidly et al, 2020; Zis
et al, 2021). This begs the questions of whether the COVID-
19 pandemic has exacerbated the mental health of medical
students or had no impact. The primary aim of this systematic
literature review is to identify the severity of mental health
decline in medical students internationally, and provide updated
estimates of the prevalence of depression, stress, and anxiety
amongst medical students from various countries throughout
the COVID-19 pandemic. Utilizing this data will aid in
preparation for future life-changing events that may have similar
impedances on medical students’ life. The data will ultimately
emphasize the necessity in evaluations and treatments to
mitigate mental health challenges, and will hopefully induce
additional strategies that medical institutions can employ. We
ultimately believe that medical students’ mental health during
the COVID-19 pandemic has been negatively exacerbated,
and that feelings of anxiety, depression, and stress are more
prominent. In order to ensure that future physicians are able
to provide adequate and competent care to their patients, it is
imperative that institutions around the world develop strategies
to improve these students’ mental health.

Materials and methods

This systematic review was conducted in accordance with
the Preferred Reporting Items for Systematic Reviews and Meta-
Analysis (PRISMA) guidelines (Page et al,, 2021a,b). The review
was not registered and a review protocol was not prepared in
a formal document, but is discussed thoroughly below. Review
authors were unable to find a duplicate registered protocol and
given the unique nature of the review question, review authors
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did not believe registration was necessary. Review authors have
no competing interests to declare. There were no sources of
financial or non-financial support for this review.

Search strategy

Articles were retrieved through a systematic search of
PubMed, EMBASE, psycINFO, MEDLINE Complete, and
Global Health. Searches for each database were conducted on
August 9th, 2021. The overarching search tool included our
Rocky Vista University database, which encompasses the more
specific databases previously listed. The same search string was
used for each database.

The search string for each database was the following:
(“medical student” or “medical students”) AND (“COVID-19”
or “Corona virus” or “2019-nCOV” or “SARS-CoV-2” or “CoV-
19”) AND ("anxiety" or "depression” or "stress" or “anxiety
disorder” or “mental health” or “mood”).

Inclusion and exclusion criteria

Studies were included if they met the following criteria:
(1) presented original research (2) published in English since
the outbreak of COVID-19 in December 2019; (3) assessed
depression, anxiety or stress among medical students; (4) used
an established or well-designed method to measure depression,
anxiety or stress; (5) provided sufficient information to calculate
prevalence of depression, anxiety or stress among health
care workers (e.g., percentage or sample size and number).
We excluded studies that focused on non-medical students
(including undergraduate, graduate, or other health profession
students; medical residents or doctors), discussion of medical
students grouped with non-medical students, studies that did
not involve measurements of anxiety, depression, or stress,
studies that solely collected anxiety, depression, or stress data
using questions with binary responses (for example, only
reported anxiety data collected from the question, “did you
experience anxiety during the pandemic?” with available answer
responses “yes” or “no”), studies that did not involve study
of impact of COVID-19, studies that did not contain concrete
data, including published conference abstracts, and studies that
were not in English.

Study selection

Authors DP, MB, VB, VK, and MZ screened all titles and
abstracts against the selection criteria. There was 99% agreement
between reviewers. Full texts for selected studies were reviewed
by DP, MB, VB, VK, and MZ. When the relevance of a study
was unclear, the authors reread the full text of each study and
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discussed their disagreements on inclusion versus exclusion
criterion until disagreements were resolved. Citations were
generated by manual input into Zotero.

Data collection

Data was independently and manually extracted by authors
DP, MB, VB, VK, and KC and reviewed collectively by DP,
MB, and VK. No study data requiring confirmation from
authors was identified. The following data was extracted from
included studies, with use of a standardized form: (1) Study
Characteristics: country, population, sample method, sample
size, response rate, gender, and age; (2) Outcome: reported
statistical analysis of depression, anxiety, and stress levels
from psychological scales, instruments used, related factors
assessed, and relevant outcomes and results. Additional data
collected by studies outside of the specified parameters were
not reported. All reported effect measures for outcomes were
drawn from study data and were not independently verified
given the number of included studies and that all included
studies were peer-reviewed. Reported data was not synthesized
given the wide range of outcomes between studies and the
goals of this review.

Quality assessment

The studies included were assessed for risk of bias using
the instrument from Agarwal et al. “Risk of Bias in Cross-
Sectional Surveys of Attitudes and Practices.” Rather than giving
us a single risk of bias for a single study, when addressing
cross-sectional surveys, this instrument will help us provide risk
of bias on a domain-by-domain basis, instead of one overall
risk of bias rating and/or when the domains are inter-related
with one another (Quek et al, 2019). This instrument was
selected for its applicability to these review-all studies included
is cross-sectional surveys—and its adaption from an established
tool, the Cochrane risk-of-bias instrument for randomized
trials (Cochrane methods Bias, 2022). As determined by the
instrument, risk of bias was assessed across five different
domains: (1) Is the source population representative of the
population of interest? (2) Is the response rate adequate?
(3) Is there little missing data? (4) Does the study have a
pilot study? (5) Is there any evidence for the reliability and
validity of the survey instrument? Each domain is rated on
a four-point scale with 1 signifying “definitely yes” (low risk
of bias) and 4 signifying “definitely no” (high risk of bias).
Quality assessments for the studies included in this review
can be found in Supplementary Appendix Table 3. Reported
certainty assessments were drawn from study data and were not
independently verified given the number of included studies and
that all included studies were peer-reviewed.
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Results
Introduction

The literature search identified 832 articles published
between December 1st, 2019 and August 9th, 2021 (Figure 1).
101 duplicates were removed. 273 articles were removed during
title and abstract screening, and 458 articles were subjected to
full-text analysis and 411 articles were removed according to
the inclusion/exclusion criteria described above. In total, 47

studies were included in this review. Analysis of 40 of the most

10.3389/fpsyg.2022.1028559

relevant studies has been organized by country or region below.
A breakdown of studies by country includes: Nine studies in
China, one study in Australia, one Kazakhstan, three studies in
Turkey, one study in Saudi Arabia, two studies in Germany, two
studies in Japan, five studies in the United States of America, one
study in Italy, one study in Nepal, one study in Libya, two studies
in Canada, one study in Bangladesh, one study in Jordan, one
study in Ireland, six studies in India, one study in Lebanon, two
studies in Brazil, one study in Morocco, one study in Singapore,
one study in Thailand, one study in Peru, one study in Pakistan,

and one study in Russia. Study characteristics, prevalence data,

FIGURE 1

(3) self-reported anxiety, depression, or stress.

[ Identification of studies via databases ]
S Records removed before
g Records identified from: screening:
£ Databases* (n = 832) > Duplicate records removed
5 (n=101)
y
Records screened | » | Records excluded**
(n=731) (n=273)
v
Reports sought for retrieval Reports not retrieved
2| | (h=4s8) " n=0)
|
A4
Reports assessed for eligibility
(n=458) s
Reports excluded***
(n=411)
v
3 Studies included in review
'3 (n=47)
&

PRISMA 2020 flow diagram for new systematic reviews which included searches of databases and registers only. *Breakdown by source:
PubMed (n = 220), EMBASE (n = 354), PsycINFO (n = 13), MEDLINE complete (n = 206), and global health (n = 39). **Exclusion was done
manually by researchers. No automation tools were used. Reasons included (1) did not involve medical students, (2) did not study the impact of
COVID-19, (3) not accessible in English, and (4) publications that were not full-text (i.e., conference abstracts). ***Reasons for exclusion
included (1) did not involve measurements of anxiety, depression, or stress, (2) medical students were grouped with non-medical students, and
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and relevant results for all 47 included studies can be found in
Supplementary Appendix Tables 1, 2.

Study quality varied by study. The most common drawbacks
for studies were associated with limited response rate and
small sample size. The majority of studies used reported data
from cross-sectional surveys, which have certain inherent biases,
as discussed below. Response rate was generally low, which
is not unexpected for voluntary surveys. Data analyses were
determined to be appropriate for all studies.

Across all studies and regions, COVID-19 was reported to
have a nearly ubiquitous negative impact on medical student
populations and was associated with increased levels of anxiety,
stress, and depression. The following results are described
based on geographical regions. This was done to compare how
different articles varied and shared similarities amongst each
other in specific regions because they share the underlying
commonality of geography. Some countries had more papers
published then others, hence why China and India had their
own sections instead of being included in sections with other
regionally similar countries. From a grand scale, this model
allows for simplicity to compare different geographical regions
amidst the differences in how national governments reacted to
the pandemic. As a result, these differences in public policy are
the basis for how medical schools were affected, and hence their
students’ mental health as well.

China

In our evaluation of various studies from China, COVID-
19 was generally reported to have a negative impact on medical
student mental health, most prominently by exacerbating
students’ anxiety, depression, and stress levels. For example,
a cross-sectional study on medical students from 3 Chinese
medical universities was conducted to evaluate perceived stress,
insomnia, and depression using the Perceived Stress Scale (PSS),
Insomnia Severity Index (ISI), and Patient Health Questionnaire
9 (PHQ-9). Of 29,663 participants, perceived stress was
significantly associated with depression and insomnia (Liu et al.,
2021). Utilizing the Depression, Anxiety and Stress Scale (DASS-
21), researchers in another study involving 1,041 participants
detected that 26.8% of students in China had elevated levels
of depression, 20.2% had elevated levels of anxiety, and 11.1%
had elevated levels of stress (Zhang et al, 2021a). Fujian
Medical University conducted a survey that assessed 906
medical students from 12 different medical colleges, revealing a
positive relationship between mental stress and loneliness. This
university also reported that the pandemic increased students’
mental stress due to fears of becoming infected with COVID-
19 (Zheng et al,, 2021). Meanwhile, Shantou University Medical
College assessed two surveys conducted throughout the course
of the pandemic, with 1,069 responses in the first study and
1,511 students in the second study, which revealed a rise in stress
and anxiety levels between the two time-points (Zhang et al,
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2021b). Additionally, three medical universities in Western
China found that students had moderate to high levels of
stress based on a distributed survey. Average item scores for
stressors included in the survey were 2.72 for academics, 2.31
for psychosocial and 2.07 for health-related stressors, where a
score of 1 indicated participants strongly disagreed with the item
being a stressor and 5 indicated participants strongly agreed
with the item being a stressor (Wang et al,, 2021). At China
Medical University, 666 participants were included in a research
article where 64 (9.6%) of the participants reported depression
from March to April 2020 (Zhao et al,, 2021). Another cross
sectional study that surveyed 5,982 medical students found that
prevalence rates of mild to severe depressive symptoms were
35.2% and of anxiety symptoms were 22.8% (Yin et al,, 2021).
Students with low to medium levels of social support had higher
risks of experiencing depressive or anxiety symptoms (Yin
et al., 2021). Both COVID-19 exposure and living in areas with
higher COVID-19 cases was positively associated with mild to
severe depressive or anxiety symptoms (Yin et al., 2021). Lastly,
medical students at Changzhi Medical College were surveyed
for levels of anxiety and stress; the proportions of students with
mild, moderate, and severe anxiety were 21.3, 2.7, and 0.9%
respectively (Cao et al,, 2020). Students that lived alone, were
from rural areas, from families without a steady income, those
who lived with parents, and those with an acquaintance infected
with COVID-19 were all found to more likely experience severe
anxiety (Cao et al,, 2020). Also, worry about academic delays
and influence of epidemic on daily-life was found to have
moderate and positive correlation with levels of anxiety (Cao
et al,, 2020). A negative association between social support and
anxiety symptoms experienced by students was found during
the COVID-19 outbreak (Cao et al., 2020).

India

Studies discussing anxiety, depression, and stress levels were
also conducted among medical students in India. A study
conducted in Chennai City surveyed 500 medical students
between the ages of 17-20 (Saravanan et al,, 2021). Men in the
study had an anxiety prevalence rate of 69%, while only 31% of
females experienced anxiety (Saravanan et al., 2021). Depression
rates were 34% in men and 27% in females (Saravanan et al,
2021). Furthermore, researchers from a study conducted at the
Medical College of North India of 331 students concluded that
students’ uncertainty about the duration of the medical degree
and exams was positively correlated with stress (Indian Journal
of Public Health Research and Development, 2020). Lastly, a
cross-sectional study was conducted on medical students in
Bengaluru, India, which found that 23.2% of the students had
depression, 20.7% had anxiety and 13% had stress ranging
from mild to extremely severe (Shailaja et al,, 2020). Students
with adaptive attitudes and behaviors experienced less severe
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depression, anxiety, and stress than other students (Shailaja
et al., 2020).

Rest of Asia, excluding the Middle East

Studies were also administered in other parts of Asia,
including Pakistan, Japan, Bangladesh, Kazakhstan, Nepal, and
Singapore. At Harian Medical College in Pakistan, a study
of 233 students showed a significant decrease in the level of
depression and an increase in the level of anxiety and stress
among medical students (Masud et al., 2021). At the Okayama
University School of Medicine in Japan, a survey of 473 medical
students found that students’ mental health status significantly
worsened after the Japanese State of Emergency regarding the
pandemic was implemented (Nishimura et al, 2021). 29.8%
of these students had concerns about transitioning to an
online learning format, which was correlated with generalized
anxiety and depression (Zhao et al, 2021). A cross-sectional
study from Showa University School of Medicine furthermore
showed a significant degree of psychological distress among
28.5% of the students (Arima et al, 2020). Researchers in
Nepal surveyed various medical colleges using the Hospital
Anxiety and Depression Scale (HADS), demonstrating a positive
correlation between depression and anxiety levels in students
(Risal et al., 2020). A similar cross-sectional study in Bangladesh
administered HADS to 425 medical students, indicating that
65.9% of medical students had varying levels of anxiety: 27.3%
mild, 26.8% moderate, and 11.8% severe (Safa et al., 2021).
Additionally, 49.9% of the medical students were found to have
varying degrees of depressive symptoms, with 3.3% of surveyed
students reporting severe depressive symptoms (Safa et al,
2021). Students who had significant fears of becoming infected
with the virus were at higher risk for anxiety and depression by
3.5 and 2.7 fold, respectively (Safa et al., 2021). A questionnaire-
based cross-sectional study of medical students in Kazakhstan
at Astana Medical University analyzed the impact of the
transition to online learning. Interestingly, the study revealed
that depression and anxiety decreased after transitioning from
traditional learning to online learning (Bolatov et al., 2021). In
addition, students that had academic difficulties or who lived
alone during the quarantine were more prone to depression and
anxiety (Bolatov et al,, 2021). Lastly, there was an online survey
conducted among medical students in Singapore during the
COVID-19 lockdown period demonstrated that students with
lower perceived susceptibility to infection had a lower anxiety
score (Koh et al.,, 2021).

Middle East

Relevant studies conducted in the Middle East surveyed
medical student populations in Turkey, Saudi Arabia, Jordan,
Iran, and Lebanon. A cross-sectional survey study was
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conducted of medical students at Bezmialem Vakif University
in Istanbul, Turkey. Of the participants, GAD-7 scores showed
that 19.7% were experiencing severe anxiety, 17.4% moderate
anxiety and 37.1% mild anxiety (Bilgi et al, 2021). PHQ-9
scores revealed that 21.9% were experiencing moderate to severe
depression, and 23% mild depression (Bilgi et al., 2021). In a
separate online survey questionnaire, students at the Faculty of
Medicine of Yeni Yiizyil University in Istanbul were found to
have increased anxiety and distress as determined respectively
by PSS and Impacts Events Scale-Revised (IES-R) scores (Torun
and Torun, 2020). Mean scores were higher in women than men
(Torun and Torun, 2020). A survey of 553 medical students at
six medical schools in Jordan found that COVID-19 negatively
impacted the stress levels of 56.2% of students, as assessed by
Kessler’s psychological stress scale (K10) (Seetan et al,, 2021).
Stress levels of students at the King Saud University College
of Medicine (KSU) in Saudi Arabia were also assessed using
K10. Overall stress levels were found to be significantly higher
in female medical students and 3rd year medical students
(Abdulghani et al., 2020). In addition, 22.3% of the students
reported experiencing severe stress related to online learning
(Abdulghani et al., 2020). Lastly, a descriptive survey study was
conducted on medical students at the American University of
Beirut Faculty of Medicine (AUBFM) in Lebanon. The majority
reported that they felt more stressed after shifting to online
classes and would be willing to go back to on-campus classes
(Bachir et al., 2021).

South America

Studies of medical student populations in Brazil and
Peru were also analyzed as a part of this review. Students
at Jundiai Medical School in Brazil reported high levels
of stress during the COVID-19 pandemic, with first-year
students reporting the most severe levels of stress. The survey
also assessed HADS scores, which were found to have a
negative correlation with year in school (Perissotto et al,
2021). A separate study conducted at Jundiai Medical School
also found an inverse relationship between class year and
depression, as first year medical students had the highest
prevalence rates of depression (Miskulin et al, 2020). In
Peru, 1,238 medical students were recruited to participate
in a study, which reported that 74, 57, and 65% of the
participants experienced depressive, anxious, and distress
symptoms, respectively (Huarcaya-Victoria et al., 2021).

North America

Studies conducted in the US and Canada were included
in this review. A large study involving 1,428 medical students
from 40 U.S. medical schools surveyed anxiety and depression
using GAD-7 and PHQ-9; 30.6 and 24.3% screened positively
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for anxiety and depression, respectively (Halperin et al,, 2021).
Median GAD-7 and PHQ-9 scores were higher for females
and preclinical students and median GAD-7 scores were higher
among those with acquaintances diagnosed with COVID-19
(Halperin et al,, 2021). Next, a cross-sectional survey was
administered to medical students in clinical training at the
University of California San Francisco School of Medicine,
the University of California Irvine School of Medicine, Tulane
University School of Medicine, the University of Illinois College
of Medicine, the Ohio State University College of Medicine,
and Zucker School of Medicine during the initial peak of the
pandemic, April-May 2020. This investigation disclosed that
84.1% of the students reported increased levels of stress and
anxiety due to the pandemic (Lee et al, 2021). Furthermore,
according to GAD-7 scores, 34.3% showed mild, 16.1% were
moderate, and 9.5% had severe anxiety symptoms (Lee et al,
2021). Female students were more likely to experience anxiety
(Lee et al,, 2021). In a separate survey involving students from
these medical schools, students reported that the pandemic
moderately affected their stress and anxiety levels with 84.1% of
the participants reporting feeling “at least somewhat anxious”
(Harries et al,, 2021). In another study, a nationwide online
survey was administered to medical students throughout the
U.S. Of 852 participants, 66.1% experienced mild to severe
anxiety (Guo et al, 2021). Mean PSS scores were highest
among second through fourth year medical students (Guo
etal, 2021). Students with preexisting mental health conditions
had significantly higher stress and anxiety scores and students
attributed the increased stress to COVID-19 (Guo et al., 2021).
The last U.S. cross-sectional study analyzed in this review
revealed that medical students reported higher levels of stress,
anxiety, and depression than other graduate students (Nikolis
etal,, 2021). In a survey of 10 Canadian medical schools, 45% of
surveyed medical students reported higher levels of stress than
usual (Abbas et al., 2020). A different Canadian medical school
reported that 58% of surveyed students felt more depressed and
students with a prior history of depression or anxiety reported
increased symptoms of anxiety and depression (ElHawary et al,,
2021).

Europe

Surveys were also conducted in the United Kingdom, Italy,
and Germany. At the University College Dublin School of
Medicine, 54.5% of students reported increased levels of stress
ranging from moderate to extreme (O’Byrne et al,, 2021). High
levels of stress were more prevalent in females and international
students (O'Byrne et al,, 2021). At Magna Graecia University
School of Medicine in Italy, 354 students were surveyed and
48.9% of the participants indicated an increased anxiety state
(Abenavoli et al, 2021). In another study, a cross-sectional
online survey was conducted on medical students at University
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Medical Center Hamburg-Eppendorf, Germany. Students were
found to be experiencing “clinically unproblematic” levels of
anxiety and depression symptoms, as assessed through Patient
Health Questionnaire-4 (PHQ-4) scores (Guse et al,, 2020).
A final study from Germany reported that distress levels were
found to be high and significantly correlated with academic
context but notably, not with their private lives (Loda et al,
2020).

Australia and Africa

Finally, three studies were included from Australia and
Africa. In Australia, 297 students participated in a study using
K10 to measure psychological distress (Lyons et al., 2020). The
study reported a mean K10 score of 20.6, indicating moderate
psychological distress (Lyons et al, 2020). In Morocco, the
mental health of medical students throughout the country was
assessed using PHQ-9, GAD-7, and K10. Out of 549 students,
62.3 and 74.6% screened positively for symptoms of anxiety
and depression, respectively (Essangri et al,, 2021). In a study
involving 2,430 students from 15 medical schools in Libya,
64.5% of the students were determined to have varying degrees
of anxiety according to GAD-7 scores (Elhadi et al, 2020).
37.5, 16, and 11% of students were determined to have mild,
moderate and severe anxiety, respectively (Elhadi et al., 2020).
Anxiety was significantly associated with living status and
internal displacement (Elhadi et al., 2020). Furthermore, 21.6%
of students had a PHQ-9 score indicating moderate to severe
depression and 88% of the students scored positively for mild
depression (Elhadi et al., 2020).

Discussion

As we had asked the question of whether the COVID-19
pandemic had exacerbated the mental health of medical students
or had no impact, the literature review was conducted to better
understand the severity of mental health decline in medical
students internationally, and provide updated estimates of the
prevalence of depression, stress, and anxiety amongst medical
students from various countries throughout the COVID-19
pandemic. After gathering the data and finalizing our results,
we ultimately have found that medical students’ mental health
during the COVID-19 pandemic has certainly been negatively
exacerbated, and that feelings of anxiety, depression, and stress
are more prominent.

In a meta-analysis conducted before the pandemic involving
40,348 medical students across the globe, researchers found the
prevalence of anxiety to be 33.8%-a rate higher than that of
the general population (Quek et al,, 2019). Many factors can
explain this high rate, including the financial burden, sleep
deprivation, overwhelming workload, and lack of free time
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to find adequate methods to cope with chronic stress (Quek
et al, 2019). In addition to anxiety, researchers have found
higher rates of depression in medical students compared with
the general public (Abenavoli et al., 2021). In an analysis of
167 cross-sectional studies, it was reported that the rate of
depression among medical students was 27.2%, and of suicidal
ideation was 11.1% (Liu et al, 2020). It was also discovered
that among those who screened positive for depression, only
15.7% of medical students sought professional treatment (Liu
et al, 2020). Anxiety and depression were found among
students of all levels of education. Both studies did not find
statistical significance of anxiety or depression among medical
students and non-medical students, although the non-medical
student groups often included those in professional or graduate
programs, which may indicate that anxiety and depression
are a consequence of the stressors of higher education in
general. Nonetheless, these studies show that medical students
experience higher rates of anxiety and depression, at baseline,
compared to the general public. This is important to note in
order to discuss the burden of the COVID-19 pandemic on
medical students.

This systematic review highlights the implications of a global
pandemic on medical student mental health. In this evaluation,
COVID-19 was generally reported to have a negative impact
on medical student mental health, including depression, anxiety
and stress, worse than the baseline levels mentioned above.
These levels, however, vary by country and region. This variance
was expected by the researchers, as cultural diversity contributes
profoundly to mental health. Culture impacts “ways in which
health and illness are perceived, health seeking behaviors,
attitudes of the consumer as well as the practitioners and mental
health systems” (Gopalkrishnan, 2018). In other words, the
lens through which a person interprets, copes with, and treats
their mental health. Therefore, the purpose of this study was
to encapsulate global data to interpret how medical students’
mental health was impacted by COVID-19. The discussion is
organized similarly to how the results were outlined in order
to maintain fluidity; however, it is acknowledged that some are
organized by country, and other by region or continent. This
form of organization is due to the quality and quantity of data
found in the systematic review.

China

Through a large meta-analysis consisting of ten cross-
sectional studies involving 30,817 Chinese medical students,
29% reported depression and 21% reported anxiety; these
pre-pandemic prevalence rates were similar to the findings
reported globally (Zeng et al., 2019). Our review of the literature
revealed a general increase in depression, anxiety and stress
in this population during the COVID-19 pandemic; however,
severity trended downward through the course of the pandemic.
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Researchers credited the initial prevalence of these mental
health issues to virtual learning, increased loneliness, prolonged
periods of isolation, fear of infection, poor social support, living
in regions with high rates of COVID-19 exposure and infection,
living alone, experiencing financial insecurities and worrying
about academic delays. The protective factors against mental
health issues included the availability of coping resources, online
learning support, volunteer opportunities, personal resilience,
and social support. A study conducted on the general population
in China, during the COVID-19 pandemic, discussed the need
for the following public health policies: developing and utilizing
effective screening protocols at the government level to identify
risk factors and provide intervention, especially targeting young
individuals, individuals with lower socio-economic status, who
have been quarantined, and those with severe stress (Duan
et al,, 2020). While this study did not assess medical students
specifically, these findings could be applied at an institutional
level, such as a medical school, because they take into account
strategies that may be effective for Chinese individuals.

India

Large studies on pre-pandemic rates of mental health
disorders among medical students in India are scarce. One
systematic review analyzed 47 studies and found elevated
depression, anxiety and stress rates at 39.2, 34.5, and 51.3%
respectively, with females experiencing higher rates (Sarkar
et al,, 2022). These prevalence rates are almost double those
found globally, which may be due to cultural factors including
high familial expectations, constraints for pursuing alternate
interests, and the stigma surrounding mental health issues
in general (Sarkar et al, 2022). Through our analysis of
the literature, depression, anxiety and stress rates during the
COVID-19 pandemic were variable. The majority of studies
conducted during the pandemic were small-scale studies. The
general trend identified was an increase in the prevalence and
severity of anxiety and stress, with depression rates remaining
relatively unchanged. Significant predictors of negative mental
health discussed by researchers included poor sleep quality,
pre-existing mental health disorders, fears of contracting and
spreading COVID-19, infection with COVID-19, and direct
interaction with COVID-19 patients. One systematic review that
conducted data pre-pandemic emphasized regular mental health
screenings with the use of standardized instruments, although
did not offer solutions outside of screening (Sarkar et al., 2022).

Rest of Asia, excluding the Middle East

Data from Pakistan, Japan, Bangladesh, Kazakhstan,
Singapore, and Nepal was compiled to represent the rest of
Asia, excluding the Middle East. The studies conducted in
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Pakistan, Kazakhstan, and Singapore revealed a decrease in
student reports of depression during the COVID-19 pandemic,
with researchers crediting this drop in depression rates to the
transition from tradition to online learning platforms (Bolatov
et al, 2021; Koh et al,, 2021; Saravanan et al.,, 2021). This
contrasts what was found in Japan, where students were more
likely to be depressed and anxious if they had concerns about
the switch to online learning (Nishimura et al, 2021). Rates
of anxiety increased during the pandemic in Pakistan, Japan,
Nepal, and Bangladesh. The researchers reported that students
were at risk of worsening anxiety symptoms if they lived alone
during the pandemic or worried about becoming infected with
COVID-19. While it is acknowledged that Asia is a massive
continent with vastly diverse cultures, researchers have made
some generalized statements about Asians and mental health.
For instance, researchers have investigated how emotional
expression impacts mental health, citing shame as one of the
reasons why Asian individuals are hesitant to seek professional
help (Gopalkrishnan, 2018). Furthermore, Asian cultures may
be more collective and family oriented, with a heavy focus
on spirituality, impacting the way in which mental health is
interpreted and treated (Gopalkrishnan, 2018).

Middle East

Pre-pandemic levels of anxiety, depression and stress in the
Middle East were variable and challenging to find. Studies in
Turkey, Jordan, Saudi Arabia, Iran, and Lebanon reported high
levels of anxiety, stress, and depression during the pandemic
with an overall negative impact on students’ psychological state.
Similar to what studies in other countries found, many of
the students disliked online learning platforms and had worse
rates of mental health problems if they lived alone during the
pandemic. It is postulated that mental health research in Arab
cultures may be lacking due to the general stigma and differences
in beliefs and actions toward the treatment of anxiety and
depression (Zolezzi et al.,, 2018).

South America

Two studies in South America analyzed the relationship
between students’ year in school and mental health effects. The
majority of students found that students that experienced their
first years of medical school during the pandemic reported
higher levels of depression, anxiety, and stress than students in
their last years of school.

North America

Students in North America reported high levels of anxiety,
depression and stress compared to global rates, with up to 84.1%
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of students reporting an increase in stress and anxiety and
58% of students reporting worsening depression. Risk factors
included female gender, those with acquaintances diagnosed
with COVID-19 and those with pre-existing mental health
conditions. The increase in prevalence of anxiety, depression
and stress may indicate that medical students in North America
are especially susceptible to the emotional consequences of
pandemics. Numerous studies found from the United States
highlighted that, indeed, medical student mental health had
worsened during COVID-19; however, the call for reform and
policy change lacked evidence-based examples. For instance,
one such study highlighted the need for “supplying students
with resources, including counseling, peer advocacy, and
support” (Halperin et al,, 2021). In fact, most programs likely
had mental health “resources” prior to the pandemic; therefore,
this study is a call on medical schools, especially those that are
located in countries with real-time access to mental health care,
to trial interventions and identify which ones actually work. For
instance, in a country like the United States, one that claims
to value mental health and has worked to destigmatize mental
illness, research needs to include interventions and practical
applications of data. Another pandemic is inevitable and steps
should be taken to minimize damage.

Europe

Students in Ireland, Italy, and Germany were included in
this review, and were found to experience moderate to severe
stress, and an increase in anxiety and depressive symptoms,
notably citing academic context to be a significant source of
psychological distress. Future studies could analyze Eastern
European medical student mental health, as these countries were
underrepresented in the current literature.

Africa and Australia

Minimal results were found from Australia and Africa. As
expected, medical students in Australia experienced moderate
psychological stress. One study conducted in Libya revealed that
a majority of students experienced some degree of anxiety and
depression, with almost 100% of students reporting depression
and 22.7% reporting some form of suicidal ideation. These are
the highest prevalence rates found in this systematic review.
The COVID-19 pandemic occurred during the Libyan Civil War
which may account for these towering numbers, as war can
have drastic effects on one’s well-being. Research conducted on
refugees from Africa has indicated that this group might be
more reluctant to talk therapy, as there may be a perception
that expressing emotions and talking about painful topics causes
more harm than good (Gopalkrishnan, 2018). These researchers
have also highlighted a general mistrust in clinicians as a product
of perpetual racism as evidenced by historical and current
persecution of African individuals (Gopalkrishnan, 2018).
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Strengths

This systematic review analyzed 47 articles from 24 different
countries around the globe. The results discussed in this
systematic review are consistent with prevalence rates reported
in other systematic reviews on the impact of COVID-19 on
medical student mental health. This study is important because
it takes into account the global population. While a decline
in mental health was expected, the takeaway message from
this review is that culture does indeed influence mental health
in many ways. It impacts attitudes and beliefs about mental
health in general, the symptoms, understanding and treatment
associated with distinct conditions, and one’s willingness to
seek treatment. This review highlighted the differences in
prevalence of anxiety and depression in the global medical
student population, and shed light on gaps in the data within
certain countries and regions.

Limitations

This systematic review is limited due to the inherent bias
that exists with survey studies, as well as use of many different
measures of mental health without proper standardization.
This review analyzed the results of self-reported mental health
conditions, whereas the gold standard for establishing a
diagnosis involves clinical interviewing to measure psychiatric
symptoms. Many different survey formats were analyzed in this
paper, which may have resulted in varying levels of mental
health problems between surveys, leading to under and over
representations in the literature without an objective scale
being used. In addition, sample sizes and response rates varied
between surveys, where the larger studies or studies with higher
response rates conducted might be better representations of the
sample population. The majority of the studies were conducted
during or after the COVID-19 pandemic and failed to gather
baseline data to compare pre-and post-pandemic levels and,
generally, there was a large gap in the literature assessing medical
student mental health prior to the pandemic. Finally, there are
clear gaps in the existing literature with certain regions and
countries. Whereas countries like China and the United States
had ample research poured into this topic, South American
and European data was scarce. Therefore, a true assessment of
global medical student mental health cannot be made as many
countries are not represented adequately.

Conclusion and implications

Our hypothesis that medical student mental health was
negatively impacted by the COVID-19 pandemic in terms
of anxiety, depression and stress, was found to be correct.
This systematic review is important because it highlights that
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medical students are particularly at risk for experiencing mental
health consequences, as they experience higher prevalence rates
of mental health conditions compared to the general public
at baseline. These outcomes are due to a myriad of factors
including the disruption of clinical training and transition to
online learning, adjustment to social isolation, experiencing
financial constraints, having poor social support, caring for
COVID-19 patients, having challenges to accessing care, being
an preclinical student, female gendered students, exposure
to high-risk environments, and lacking abilities to effectively
cope during unprecedented times. Protective factors included
living with family during isolation periods, having ample
social support, and participating in coping activities such as
regular exercise. This review suggests that there should be
an increased awareness and focus on medical student mental
health, especially during public health emergencies such as
the COVID-19 pandemic. In order to avoid student physician
burn out, schools should consider providing more resources
such as access to counselors and professional mental health
care, as well as encourage students to employ protective coping
strategies. Many of the articles highlighted the importance of
utilizing validated screening protocols at the institutional level.
For example, schools could start to require yearly PHQ-9 and
GAD-7 screenings for their students; as titers must be routinely
checked to prevent serious infection, students should also be
screened for severe anxiety and depression.

As described above, mental health on a global scale generally
worsened during the COVID-19 pandemic. While many
researchers discussed the need for effective screening procedures
to identify risk and provide intervention strategies, those
intervention strategies were hardly discussed or entertained.
Rather than studying prevalence data for an already at-risk
population, it would be more beneficial to employ intervention
strategies and monitor the effects of therapy, medication
management or other accessible coping resources. Or, rather
than applying these Band-Aids, so to speak, it is worth
considering change at an institutional level. It would be worth
determining which specific aspects of medical school during a
global pandemic were the most impactful on mental health and
broadly implementing them. For instance, if mental health was
made worse by online learning, incorporating in-person labs
or lectures back into the schedule should be considered while
weighing the risk of mental illness with the risk of contracting
COVID-19. Lastly, the topic of global mental health should be
addressed in countries like the United States, a country with
incredible cultural diversity, as culture impacts every aspect of
mental health. In order for U.S. schools to take care of their
global students, they must take these cultural considerations into

account before inciting change.
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The COVID-19 pandemic led higher education institutions to transition to
online learning. The present study was designed to investigate students’ self-
regulated learning strategies on academic performance in online learning.
We analyzed the differences in college students’ self-regulated learning (SRL)
strategies according to their grade point average (GPA). The study included
1,163 students at a distance education university in China. Two online
questionnaires were used to determine online SRL strategies. GPA scores
were obtained from the university exam database to determine academic
performance. The analysis showed that there are great differences between
different self-regulated strategies and between different students when
accepting the online learning. The analysis also showed that self-evaluation,
metacognitive self-regulation, and effort regulation were positive predictors of
academic progress, besides, self-evaluation and effort regulation had mutual
influence effect on the improvement of GPA in online learning. These data
will help teachers, education policymakers, and education administrators
adopt and implement online learning services to improve students’ academic
performance.

KEYWORDS

self-regulated learning strategies, online learning, metacognition, academic
performance, college students

1. Introduction

In January 2020, when the COVID-19 pandemic broke out, many changes were
made in various sectors of life, including education. In response to the impact of
the COVID-19 pandemic on the field of education, many universities transitioned to
remote learning where classes were held online and the teaching mode changed to
online teaching, which has completely changed the learning mode of college students
(Crawford et al., 2020). In the online learning mode, students and teachers lack face-
to-face interaction and communication as they did in a classroom, and it is difficult to
perceive the micro-changes of each other’s expressions and actions in the process of
communication. Online learning relies on the use of asynchronistic and synchronistic
interaction within a virtual environment (Serdyukov, 2020). Further, students who study
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online have more opportunities to learn information and
access learning resources flexibly and autonomously instead of
studying completely according to the teacher’s guidance (Waha
and Davis, 2014). In the learning process, teachers are no
longer the leaders and regulators of learning, but they truly
become participants and instructors of learning. All in all, this
is a new learning mode characterized by flexible teaching and
active learning (Nikolaki et al., 2017; Nerantzi, 2020). Many
studies have shown that academic success in an online learning
environment requires high level of self-regulated learning (SRL)
skills and great ability to control the learning process (Broadbent
and Poon, 2015; Jia, 2021). Thus, self-regulation becomes a
crucial factor for successful online learning.

A variety of definitions have been used to describe SRL.
Zimmerman posited that SRL is “the degree to which students
are meta-cognitively, motivationally, and behaviorally active
participants in their own learning process” (Zimmerman, 1990)
which has been the most widely accepted definition. SRL
is generally described as a cyclical process, often triggered
by the formulation of goals and the subsequent employment
of strategies, followed by engagement in reflection and the
formulation of new learning goals (Zimmerman, 2002). In
addition, students’ SRL ability is dynamically developed, and
the learning environment can influence the way students learn
(Chen and Bonner, 2020). In other words, the same learning
strategy usually works differently in different environments
(Broadbent and Poon, 2015). Examining SRL strategies in
the online learning environment is important given that this
environment has been noted as requiring individuals to be more
autonomous in their learning.

The rapid development of online learning during the
pandemic led to the accumulation of online learning data that
provide a basis for quantitative research on online learning.
However, our understanding of teaching and learning in this
new environment is relatively lacking. Most studies about online
learning focus on the weak online teaching facilities, the adverse
impact of home environment, the adjustment of students’
thinking styles, the degree of cohesion of curriculum design,
and the sense of online learning efficacy (Carter et al., 2020;
Pokhrel and Chhetri, 2021; Ulfatun et al., 2021). Sintema et al.
found students’ levels of academic performance are likely to
decline due to reduced time spent engaging with learners and
a lack of counseling with teachers when they experience online
learning (Sintema, 2020). However, SRL ability is to accurately
analyze and choose appropriate methods and strategies to
adapt to the new environment and achieve academic success
in the face of such environmental changes (Araka et al., 2020).
Most researchers believe that self-regulation is a context-specific
process (von Suchodoletz et al., 2015). Effective implementation
of learner support requires an understanding of which SRL
strategies are most effective in online learning environment.
Therefore, it is very important to investigate the academic
performance and analyze the SRL capabilities and strategies
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under a passive online learning mode during the pandemic,
which can provide a useful reference and insight for future
teaching and learning changes.

Thus, this study aims to analyze the differences and
associations in SRL strategies based on their academic
performance, to understand how students could best apply
SRL strategies to achieve academic progress within the
online environment.

1.1. Academic performance in online
learning environments

Academic performance can be generally defined as achieving
a particular result in an exam or subject and is ordinarily
expressed in terms of a numerical grade or grade point average
(GPA) (Richardson et al, 2012). The higher the GPA, the
better the students’ academic performance. In the most study
of predicting academic performance for online learning, the
theory of SRL has been used as theoretical grounding (You,
2016). The prediction model based on SRL theory proposed
that students who manage their time appropriately, persevere in
understanding the learning material were more likely to achieve
higher grades in the online learning (Broadbent and Poon,
2015). For example, Kizilcec et al. found that task management
strategies, such as reserving time in the week for studying,
starting and finishing a chapter on the same day, working
with others on the course, having clear objectives and planning
around those goals, and applying what one has learned were
helpful for online learning (Kizilcec et al., 2017). Muilenburg
et al. also found statistically significant relationship between
age, gender, or ethnicity (Muilenburg and Berge, 2005). At the
same time, some studies have found an increase in students’
academic performance in emergency remote teaching (Iglesias-
Pradas et al., 2021). Although some measures show a positive
impact on achieving academic success, there is a gap about how
COVID-19 (stay-at-home) measures and online learning affects
students’ academic performance.

A large number of researchers have shown that a positive
association exists between SRL strategies and college students’
academic outcomes (Nota et al., 2004; Kramarski and Gutman,
2006; Beishuizen and Steffens, 2011; Richardson et al., 2012).
The application of SRL strategies typically predicts high
academic achievement (Broadbent and Poon, 2015). Students’
SRL in an online learning environment specifically manifests
their ability to develop their own learning goals, formulate the
entire learning plan in advance, effectively use learning content
and materials, be effective in the learning process, and regulate
and conduct a self-reflective assessment of learning results
(Artino, 2007). The unique feature of online learning is that it
gives students control over when, what, and how to study to a
great extent (Dumford and Miller, 2018). As the online learning
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environment is characterized by autonomy, self-regulation
becomes a critical factor for success in online learning.
Researchers have suggested that SRL is of greater importance
in online learning environments due to its autonomous nature
(Wong et al., 2019).

1.2. SRL strategies and academic
performance

A widely accepted classification of SRL strategies was
first described by Pintrich as follows: rehearsal, elaboration,
organization, critical thinking, metacognitive self-regulation,
time and study environment, effort regulation, peer learning,
and help-seeking (Pintrich et al., 1991). In the student’s learning
process, these strategies interact with one another in each cycle,
changing the student’s SRL skills and strategies (Bandura and
Cervone, 1986). As SRL strategies that students perform, these
SRL strategies were a function of an individual’s desire to achieve
in their learning and necessary for the success of learning in the
online environment. From the perspective of social cognition,
the development of SRL skills and strategies is affected by the
interaction of personal, behavioral, and environmental factors,
in the form of reciprocal causality (Zimmerman and Bandura,
1994; Zakiah and Fajriadi, 2020). Thus, certain strategies may be
more effective in certain environments than others (Ashley and
Tuten, 2015).

The role of learning strategies in gaining academic
success has been widely investigated for campus-based college
students. In 2012, Richardson, Abraham, and Bond conducted
a retrospective study and meta-analysis of the relationship
between college students’ learning strategies and GPA. The
results showed that effort regulation was the most important
learning strategy positively correlated with academic outcomes,
followed by time and learning environment management and
metacognitive self-regulation, whereas rehearsal, elaboration,
and organization had the least empirical support (Richardson
et al., 2012; Broadbent and Poon, 2015). The development of
SRL is an active process. With the changes and development
of students’ learning environment, SRL strategies will inevitably
change as well. Research has found that the most powerful
SRL strategies are metacognition, time management, and effort
adjustment (Richardson et al, 2012). Broadbent and Poon
found that four learning strategies including metacognition,
time management, effort regulation, and critical thinking were
significantly associated with online learner’s grades (Broadbent
and Poon, 2015). To sum up, the existing literature showed
that in an online learning environment, SRL strategies were
related to students’ academic performance. However, due to
the different characteristics of each learning strategies and the
different challenges faced by students, the effect of the SRL
strategies involved in predicting academic performance may be
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different in different environments. Thus, the exploration of
the predictors of online learning success, the effect of different
strategies on academic performance and the effectiveness of
different SRL strategies under the online learning model during
the pandemic is becoming increasingly important.

2. Methods
2.1. Study design

This study was based on longitudinal GPA data collected
from 1,163 college students in China. The Online Self-regulated
Learning Questionnaire (OSLQ) and Motivated Strategies for
Learning Questionnaire (MSLQ-B) were used to include SRL
strategies. Before investigating the questionnaires, G-power was
used to budget the sample size. The effect size t = 0.8, « = 0.001,
and the power P = 0.95 were selected. The calculated sample
size and the total sample size were 73 and 146, respectively.
The number of valid questionnaires were 388, which can reach
the priori sample size. The questionnaire items were written in
English and translated into Chinese. To ensure cross-linguistic
equivalence, the results were independently translated back to
English by two English professors.

2.2. Participants

All participants were from a public university located in
Shandong Province, China. From March to July 2020, due to
the impact of COVID-19, universities generally adopted an
online teaching model. Undergraduates receiving online lectures
are our research objects. We recruited 1,163 undergraduates
enrolled in online learning during the second term of the
2019-2020 school year. By comparing their GPA obtained in
three semesters, we selected a total of 410 students who had
significantly increased and decreased GPA in the online learning
mode. We posted an online questionnaire, and 406 students
volunteered to be part of the study and completed the online
survey (the efficiency recall rate was 99.02%). In order to
ensure the quality of the questionnaire, we gathered students
to fill in the questionnaire in the classroom. Before answering
the questionnaire, we carefully explained to the students the
purpose of the questionnaire, the notes for filling in and
the expectation of getting real feedback from everyone. After
receiving the questionnaire, we calculated the average response
time and set the upper and lower limits of time according to the
mean =+ 2 standard deviation. We finally got 388 high-quality
questionnaires and about 4.4% of the extreme duration samples
were screened out. Among the 388 students, 54.12% (n = 210)
were female, and 45.88% (n = 178) were male. As for their age,
100% (n = 388) of the students were aged 18-22, and their
average age was 19.74 years old (SD = 0.53).
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2.3. Data collection

The students’ GPA scores were obtained from the scoring
system. The research conducted online questionnaires to
investigate the SRL strategies of students with fluctuating GPA.
The students completed the questionnaires to measure their
SRL ability and strategies. All students were briefed about the
purpose of this study before answering the questionnaire. In
addition, we obtained the approval of the ethics committee of
Liaocheng University. The participants filled out the surveys
voluntarily with no negative consequences for not filling them.
The questionnaire items were designed in English and translated
into Chinese.

2.4. Online SRL

SRL is a process that changes as the learning environment
changes. With the change and development of students’ learning
environment, the measurement method of SRL is bound to
change. Therefore, the OSLQ developed by Barnard was used
in this study to measure students’ SRL level in online learning
(Barnard et al, 2009). The OSLQ measures the skills that
involve the various processes in the regulation of cognitive and
metacognitive aspects, motivation, and behavior. The OSLQ
is a means of assessing individuals’ SRL in online learning
situations by asking about their cognitive and metacognitive
strategies for learning (Amir and Kamal, 2011). This scale has
24 items measuring six dimensions: environment structuring
(four items), goal setting (five items), time management (three
items), help-seeking (four items), task strategies (four items),
and self-evaluation (four items). The responses are rated on a
5-point Likert scale ranging from 1 (none at all) to 5 (a great
deal). Barnard et al. demonstrated that the OSLQ had good
reliability and validity in both online and hybrid environments
in two separate studies (Barnard et al., 2009). We employed
confirmatory factor analysis (CFA) to test all variables’ construct
validity and used the standards for good fit to determine whether
the variable had good structural validity (Hu and Bentler, 1998):
X2/df < 5, root mean square error of approximation (RMSEA)
< 0.1, and comparative fit index (CFI) > 0.90. The online SRL
indicators of CFA were Xz/df = 3.27, RMSEA = 0.08, and
CFI = 0.93.

2.5. SRL strategies

To assess students’ SRL strategies, we administered the
MSLQ-B, which is a self-report survey. Originally, the MSLQ
included 81 items separated into two categories: motivation
and learning strategies. Because we were only concerned with
the learning strategies, a learning strategy questionnaire was
used in this study to determine students’ SRL strategies. The
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learning strategies include 31 items regarding students’ use
of different cognitive and metacognitive strategies and 19
items concerning students’ management of different resources
(Pintrich et al., 1991). The subdimensions of learning strategies
were rehearsal (four items), elaboration (six items), organization
(four items), critical thinking (five items), metacognitive self-
regulation (twelve items), time and study environment (eight
items), effort regulation (four items), peer learning (three items),
and help-seeking (four items). The MSLQ-B makes use of a
5-point Likert scale ranging from 1 (strongly disagree) to 5
(strongly agree). CFA results showed that the SRL strategies fit
indices were X2/df = 4.54, RMSEA = 0.09, and CFI = 0.93.

2.6. Analysis procedures

The current study explored the students’ SRL strategies
based on their GPA in online learning mode. The GPA was
obtained in score system with the consent of the manager.
Descriptive analysis and questionnaire reliability analysis
including all demographic variables and the subscale scores of
the OSLQ and MSLQ-B were completed in SPSS 22.0. The
subscale scores from the OSLQ and MSLQ-B for the GPA-up and
GPA-down students were analyzed by SPSS 22.0 (independent-
sample t-test). Multivariate analysis of variance and influence
effect were conducted in SPSS 22.0. p < 0.05 was considered a
significant difference. All graphics were drawn using GraphPad
Prism software. The data used to support the findings of this
study are available from the corresponding author upon request.

2.7. Ethics statement

We obtained the approval from the ethics committee of
Liaocheng University. The participants completed the surveys
voluntarily with no negative consequences for not completing
them. All participants gave written informed consent following
the Declaration of Helsinki.

3. Results

3.1. Descriptive analysis of the OSLQ and
MSLQ-B

To explore the SRL situation of students with different
academic performance in the online learning mode, we screened
out 410 students with | GPA changes | > 1.0 in online learning
mode. We posted OSLQ and MSLQ-B online questionnaire,
and finally got 388 high-quality questionnaires. Among the 388
students with the highest GPA changes, 202 GPA-down students
and 186 GPA-up students were identified. At the same time, we
conducted questionnaires on the status of online SRL strategies
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TABLE 1 Cronbach’s « for the subscales of OLSQ and MSLQ-B.

Cronbach’s « for the subscale of OSLQ

Dependent variable o

Goal setting 0.91
Environmental structuring 0.86
Task strategies 0.83
Time management 0.88
Help-seeking 0.80
Self-evaluation 0.91

TABLE 2 Descriptive statistics of online learning strategies.

Variables Min Max Mean SD
Goal setting 1.00 5.00 3.86 0.69
Environmental structuring 1.00 5.00 4.01 0.59
Task strategies 1.25 5.00 3.70 0.69
Time management 1.00 5.00 3.81 0.67
Help-seeking 1.00 5.00 3.76 0.64
Self-evaluation 1.00 5.00 3.86 0.74
Rehearsal 2.00 5.00 3.80 0.58
Elaboration 1.17 5.00 3.80 0.60
Organization 1.50 5.00 3.80 0.59
Critical thinking 1.40 5.00 3.74 0.58
Metacognitive self-regulation 2.00 5.00 3.68 0.64
Time and study environment 1.63 5.00 3.88 0.55
Effort regulation 2.00 5.00 3.63 0.63
Peer learning 1.67 5.00 3.71 0.64
Help-seeking 1.50 5.00 3.68 0.55
n = 388.

of these 388 students. The reliability of the OSLQ and MSLQ-
B was calculated using Cronbach’s « coefficient. Cronbach’s «
for the measure of OSLQ and MSLQ-B was 0.96 and 0.97,
respectively, which demonstrated that the internal consistency
of the scale was acceptable. As shown in Table 1, Cronbach’s «
for all subscales ranged from 0.71 to 0.91, which indicates good
reliability.

3.2. Descriptive statistics of online
learning strategies
The descriptive statistics of OSLQ and MSLQ-B strategies

variables for the students that participated in online learning
were presented in Table 2. The results showed that different SRL
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Cronbach’s « for the subscale of MSLQ-B

Dependent variable o

Rehearsal 0.82
Elaboration 0.91
Organization 0.82
Critical thinking 0.85
Metacognitive self-regulation 0.86
Time and study environment 0.90
Effort regulation 0.71
Peer learning 0.77
Help-seeking 0.73

strategies exhibits large differences, but also between students.
The highest score of all SRL strategies were consistent with 5,
but the lowest score varied greatly from 1 to 2. The mean values
ranged from 3.63 to 3.88. The highest average score of learning
strategies was environmental structuring, and that of effort
regulation was the lowest, which were 4.01 and 3.63, respectively.
All SRL strategies also showed large standard deviation (SD)
implying a large dispersion of values among individuals. The
above analysis showed that there are great differences between
different SRL strategies and between different students when
accepting the online learning mode during the pandemic.

3.3. Differences between GPA-up and
GPA-down students in online SRL

One of the factors that determine the success of online
learning is the level of student SRL. Thus, understanding the
capabilities of SRL is essential for achieving academic success
during this pandemic. Six OSLQ subscales, associated with
each of the SRL subprocesses (Barnard et al, 2009), were
used (goal setting, environmental structuring, task strategies,
time management, help-seeking, and self-evaluation) to analyze
the online SRL between GPA-up and GPA-down students. To
facilitate the comparison, SRL and all subscale scores were
graphed according to different groups (Figure 1). The multi-
indicator histogram (independent-sample t-test) revealed that
all participants reported an average number between 3.7 and
4.1 for both GPA-up and GPA-down students. Environmental
structuring got the highest score, while task strategies got the
lowest score. In addition, GPA-up students scored significantly
greater than GPA-down students on the self-evaluation subscale
(F = 5.6, p < 0.05, with 95% confidence intervals of —0.30
to —0.01). There was no significant difference in other SRL
subscales. This finding suggests that self-evaluation relates
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GPA-down
B GPA-up

Mean Score

OSRL
OSRL: online self-regulated learning; GS: goal setting; ES: environment structuring;
TS: task strategies; TM: time management; HS: help seeking; SE: self-evaluation.

GS ES TS ™ HS SE

FIGURE 1

The differential analysis between two sets of samples. White
represents GPA-down students based on GPA changes <—1.0.
The black points represent GPA-up students screened based on
GPA changes >1.0. Stars represent significant differences
between the two groups.

to students’ improved academic performance when studying
online.

3.4. Differences between GPA-up and
GPA-down students in SRL strategies

In order to further analyze whether there is any difference
in self-regulated learning strategies between GPA-up and GPA-
down students. The MSLQ-B, including rehearsal, elaboration,
organization, critical thinking, metacognitive self-regulation,
time and study environment, effort regulation, peer learning,
and help-seeking, was used to further analyze the SRL strategies
of GPA-up and GPA-down students. Independent-sample t-test
was performed using SPSS 22.0. The results revealed that the
subscales’ scores of the MSLQ-B were between 3.5 and 4.0,
which shows a high level of SRL strategies. More importantly,
metacognitive self-regulation (F = 4.67, p < 0.001) and effort
regulation (F = 0.60, p < 0.01) had a significant difference
between GPA-up and GPA-down students. As seen in Figure 2,
the mean scores of metacognitive self-regulation and effort
regulation for GPA-up students were higher than those of GPA-
down students significantly. The results also indicated that
there are no statistically salient variations among the other
SRL strategies. To summarize, metacognitive self-regulation
and effort regulation strategies acted as promoters of online
academic progress.

3.5. The mutual influence effect
To examine the mutual influence effect of metacognitive

self-regulation, effort regulation, and self-evaluation on the
improvement of GPA during online learning, we employed the
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FIGURE 2

Graphed scores of GPA-up and GPA-down students in the SRL
strategies. White indicates GPA-down students, black points
indicate GPA-up students, and stars represent significant
differences between the two groups. No stars indicate no
significant differences in SRL strategies.

multivariate analysis of variance. Table 3 and Figure 3 present
the mutual influence effect model was significant: R? = 0.11,
F =3.13, p < 0.01. From Table 3, we compared the F-value and
p-value of ME, Ef, SE, ME¥Ef, ME*SE, Ef*SE, and ME*Ef*SE
interaction, and found that the F-value of Ef is the largest (p <
0.01). It is concluded that the main effect of effort regulation is
significant, while the main effect of metacognitive self-regulation
and self-evaluation is not significant. Besides, the interaction
effect between effort regulation and self-evaluation is also
significant (F = 4.59, p < 0.05). Figure 3 presents the interaction
pattern of SE and Ef on students’ GPA improvement during
online learning at different SE levels. As the self-evaluation levels
increased, the effect of effort regulation on GPA improvement
increased for the students with low effort regulation (F = 12.51
and p < 0.01, with 95% ClIs of 0.13-0.46). However, for students
with high self-evaluation, there is no significant difference in the
improvement of GPA between high effort regulation and low
effort regulation.

4. Discussion

In view of the lack of empirical studies in SRL strategies
to understand how online learning can be supported, this
paper conducted an empirical study on students learning
strategies to further understand the possible ways to promote
academic performance in online learning. During the pandemic,
universities in China have implemented the online learning
mode. By analyzing the SRL strategies of students in online
learning, we found that there are great differences between
different SRL strategies and between different students when
accepting the online learning. Challenges to online learning
are generally considered to include accessibility, affordability,
flexibility, learning pedagogy, self-regulated learning, and
education policy (Murgatroyd, 2021). China has good network
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TABLE 3 The multivariate analysis of ME, Ef, and SE on the improvement of GPA.

Source Type sun of squares df Mean square F P
Corrected model 2.114a 0.30 313 0.004
Intercept 232.06 232.06 2406.10 0
ME 0.13 0.13 1.32 0.25
Ef 0.90 0.90 9.32 0.003
SE 0.03 0.03 0.26 0.61
MEXEf 1.61E-06 1.61E-06 0 0.10
ME*SE 0.12 0.12 1.19 0.28
Ef*SE 0.44 0.44 4.59 0.03
MEYEf*SE 0 0 0.002 0.97
Error 17.17 178 0.10

Total 370.52 186

Corrected total 19.28 185

a.R Squared 0.11

n = 186; ME, metacognitive self-regulation; Ef, effort regulation; SE, self-evaluation.

high Ef
------ low Ef
1.6 4
& 1.5
E
[
3
5144
£ <,
5 g
1.3 .
1.2
T T
high SE low SE
SE: self-evaluation; Ef: effort requlation; GPA: grade point average.
FIGURE 3
The interaction pattern of SE and Ef on students’ GPA
improvement.

infrastructure and digital equipment, and students hardly
have equipment and information technology problems. At the
same time, the online teaching mode is basically the same
as the synchronous or asynchronous live broadcast mode.
Therefore, the main influencing factor of academic performance
is the difference of students’ self-regulated learning ability.
The OSLQ and MSLQ-B showed that GPA-up students’ self-
evaluation, metacognitive self-regulation, and effort regulation
were significantly higher than those of GPA-down students.
These results suggest that the students who are reflective of their
learning behavior and persevere in understanding the learning
material despite challenges faced are more likely to achieve
academic progress in online learning.
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Self-evaluation is a process comprising self-judgments of
present performance and self-reactions to these judgments
(Brown, 2014). Metacognitive strategies include electing the
most effective strategy to approach learning tasks, planning,
monitoring one’s understanding, and modifying one’s learning
strategies based on the feedback of learning results (Lai, 2011;
Lehmann et al,, 2014). Research shows that self-evaluations,
reflections, and metacognition are cross-concept relationships,
and self-evaluations can help students learn and develop
metacognition (Arp, 2016). Thus, the two questionnaires
are consistent with each other. The SRL cyclical phases
(forethought, performance, and reflection) suggested that every
strategies at any phase will have an effect on the subsequent
phase (Zimmerman, 1990). Self-evaluation, metacognitive self-
regulation, and effort regulation run through the whole cycle of
SRL and interact to promote students’ academic progress. Some
researches focusing on personal characteristics show that self-
evaluation is used to explain learners’ academic achievements
and learning satisfaction. At the same time, self-evaluation is
assumed to be a trigger for learners’ self-regulation, because
people with high self-evaluation are more confident and positive
about the results of their efforts, and are more likely to be
motivated and participate in learning (Diep et al., 2017). These
positive evaluations of individual abilities will stimulate a high
degree of motivation to deal with challenges and problems, thus
promoting the coping process and improving online learning
performance.

Previous research shows that metacognitive strategies
contributed the most to academic performance (Goradia and
Bugarcic, 2017; Dumford and Miller, 2018). The OSLQ and
MSLQ-B results showed that metacognitive strategies also
had effect on improving academic performance in the online
learning mode during the pandemic, perhaps because learners
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who engaged in metacognitive strategies were more likely to
achieve their goals and engaged more deeply with course
assessments. According to Frith, the role of metacognition
enables individuals to monitor their current knowledge and
skills levels, plan and allocate limited learning resources
with optimal efficiency, and evaluate their current learning
state (Frith, 2012). However, one study reported that face-
to-face teaching practices do not encourage students to use
metacognitive strategies (Haidar and Al Naqgabi, 2008) because
these young adults often still rely on co-regulation from parents
or teachers to provide learning orientation (Robson et al,
2020). As learners move to online environments, they may
face challenges that they have never encountered before. For
example, in an online environment, students’ social interaction
with teachers is indirect, and there is a lack of effective
supervision and evaluation of students’ learning (Anthonysamy
et al, 2020). Effective metacognitive learners are skilled in
self-assessment, recording supervised learning, setting goals,
managing time, learning from peers, demonstrating persistence
and flexibility, all of which contribute to self-regulated learning
(Clark and Dumas, 2016).

Our results also showed that effort regulation plays a
significant role in improving academic performance. Effort
regulation can be defined as a resource management strategy
that refers to the ability to perform even when tasks are
viewed as very challenging or uninteresting (Boyraz et al,
2016). Pintrich and Zusho also pointed out that the volitional
dimension that determines effort regulation is a key factor in
the use of metacognitive strategies (Pintrich and Zusho, 2002).
Students with high effort conditioning showed persistence in
completing tasks, while students with low effort conditioning
were more likely to give up before completing tasks (Richardson
et al, 2012). Therefore, effort regulation can be viewed as
a necessary precondition for metacognitive self-regulation of
learned behavior. In general, online education provides a highly
autonomous environment. To be successful, a high degree
of self-regulation is essential, while this lack of ability can
be compensated for by teacher guidance in a face-to-face
classroom (Artino and Stephens, 2009). The online learning
environment lacks the effective supervision of teachers, thus,
students who can not use this strategy by themselves got poor
academic performance.

The mutual influence effect of metacognitive self-regulation,
effort regulation, self-evaluation on the improvement of GPA
show that effort regulation had the largest main effect. For
students with low SE, high Ef can significantly improve
their online academic performance. Effort regulation is the
embodiment of volition which will enable people to control not
only themselves, but also their environment, so as to reduce
the obstacles achieving their goals (Kim and Bennekin, 2016).
Students who had higher effort regulation have strong volition
and motivation, and they are less likely to give up in the face
of difficulties.
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This study provides evidence that metacognitive self-
regulation, effort regulation, and self-evaluation skills in
online learning can significantly improve students’ academic
performance. The results highlights that students should apply
these three strategies above in order to increase the likelihood of
academic progress in online learning. An important revelation
obtained is that educators should consciously exercise students’
metacognitive skills, self evaluation, self monitoring in the
learning process, which will help students play an important
supporting role in future SRL, online learning, and even lifelong
learning. Developing students’ SRL skills may ultimately be the
focus of education in the future.

5. Limitations and future research

One shortcoming of this research is that this study was in
the middle of a pandemic (fear, uncertainty, etc.) and students’
academic performance may be affected by psychological
factors. Future research could consider cross-validating our
measurements by collecting data from two groups of students
at roughly the same time point in a semester. In addition,
the learning environment has been noted to influence the
way students learn (Severiens et al., 2001). In terms of online
contexts, research found that metacognition influences cognitive
and emotional engagement, and metacognitive awareness
significantly facilitated effective self-regulation (Lehmann et al,
2014; Norman and Furnes, 2016). Future research could focus
on comparing whether metacognitive strategies have different
effects on academic performance in online and offline learning
environments. At the same time, considering that students’
SRL ability is a dynamic development process, we can explore
how to enhance students’ metacognitive skills through online
learning, thereby improving students’ academic performance.
In the later stage, the dynamic change process of students’
SRL can be analyzed in depth based on the time axis to find
the development mechanism of SRL ability. Finally, although
this study demonstrates that some individual SRL strategies are
associated with academic performance, autonomous learning
strategies are rarely used in isolation. Future research should
explore the influence of the combination of learning strategies
in a specific environment on SRL.

6. Conclusion

In this study, the online SRL questionnaire and learning
strategy questionnaire results showed that there are great
differences between different SRL strategies and between
different students when accepting the online learning during
the pandemic. The students whose academic performance is
significantly improved in online learning are more capable
of using metacognitive strategies, self evaluation, and effort
regulation strategies than those whose academic performance
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is declined. Students with metacognitive skills were indeed
able to adjust their learning in the new learning environment
and were able to put more effort into regulating the learning
process in online learning. This research will help teachers and
students establish practices on how to use effort regulation
and metacognitive strategies to improve student academic
performance, as those students who lack effort regulation and
metacognitive strategies may find themselves at a significant
disadvantage in online learning (Anthonysamy, 2021).
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Objective: Explore the influence of fear of COVID-19 on depression, with
anxiety as a mediator and perceived social support and stress perception as
moderates.

Methods: From February to March 2020, 1,196 valid data were collected
online through questionnaire by cluster sampling method. Fear of COVID-19
Questionnaire, the Patient Health Questionnaire 9-ltem Scale (PHQ-9), the
Generalized Anxiety Disorder 7-ltem Scale (GAD-7), the Perceived Social
Support Scale (PSSS) and thel0-item Perceived Stress Scale (PSS-10) were used
as the survey instrument, and the participants were female undergraduates
from a liberal arts college of a Chinese university. Common method bias was
assessed using Harman's single-factor test in SPSS and confirmatory factor
analysis in AMOS. The levels of participants’ anxiety, depression and perceived
social support were described using frequency and percentage, Pearson
Correlation test was used to measure the correlation between the variables.
The PROCESS macro for SPSS (Model 1, Model 4, and Model 21) were applied
to examine the mediating effect and moderating effect of the model.

Results: Fear of COVID-19 can positively influence depression, anxiety plays
a mediating role between fear of COVID-19 and depression, perceived social
support negatively moderates the relationship between fear of COVID-19 and
anxiety, and stress perception positively moderates the relationship between
anxiety and depression. These five variables can form a moderated mediating
effect model.

Conclusion: Fear of COVID-19, anxiety and stress perception are risk factors
for depression, perceived social support is a protective factor for depression.
Reducing the fear of COVID-19, anxiety and stress perception and enhancing
perceived social support are beneficial to reduce the level of depression.

fear of COVID-19, depression, anxiety, perceived social support, stress perception
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1. Introduction

The outbreak of the novel coronavirus disease 2019 in
December 2019 swept the world in a short time. On March 9,
2020, the World Health Organization (WHO) announced that
COVID-19 has become a global pandemic (World Health
Organization, 2020). The characteristics of the suddenness,
severity, prevalence and uncertainty of the COVID-19 made
people deeply fearful (Cooke et al., 2020; Wu et al., 2021). Fear of
COVID-19 has led to a decline in individual mental health and an
increase in negative emotions such as depression and anxiety (Li
et al, 2020). Undergraduates are in adolescence, their
psychological development is not very mature, and they are prone
to psychological problems due to the pressure of learning and
employment (Auerbach et al,, 2016, 2018). Fear of COVID-19 has
made the psychological problems of undergraduates who lack
social experience and coping measures more serious (Pierce et al.,
2020; Son et al., 2020).

Fear of COVID-19 has different effects on undergraduates of
different genders and majors (Pich et al., 2020; Prowse et al., 2021).
Studies have shown that female are more sensitive to the external
environment, and fear of COVID-19 is more likely to bring them
psychological problems (Gao et al., 2020; Li et al., 2020; Wang
etal., 2020; Xiao et al., 2020; Zhang et al., 2020). A meta-analysis
study on college students’ fear of COVID-19 showed that the mean
of Fear of COVID-19 Scale (FCV-19S) score in women (17.11,
95% CI: 16.59-17.64) was higher than that in men (15.21, 95% CI:
14.33-16.08). A meta-analysis of fear of COVID-19 on adults
showed that the mean of Fear of COVID-19 Scale (FCV-19S) score
in women (20.67, 95% CI: 18.62-22.73) was higher than that in
men (18.21, 95% CI: 15.99-20.42). Moreover, the mean score in
Asian women and men was 19.70 and 17.68 and in American
women and men was 20.39 and 16.15 (Luo et al., 2021; Wang et al.,
2022). COVID-19 has brought different effects on the mental
health of undergraduates of different majors. Wei et al. (2020)
investigated 1,580 undergraduates, the results showed that the
scores of depression, neurasthenia, fear, compulsion anxiety and
hypochondriasis factors of liberal arts, science and engineering,
and medical undergraduates were statistically different. In terms
of fear factors, liberal arts undergraduates scored higher than
medical undergraduates. Wang et al. (2021) investigated 3,179
undergraduates and found that liberal arts undergraduates scored
higher in GAD-7 than art and other categories undergraduates,
and liberal arts undergraduates scored higher in PHQ-9 than
science and engineering undergraduates. Min and Sun (2021)
investigated 790 undergraduates and found that liberal arts
undergraduates scored higher than science and engineering
undergraduates in SCL-90. Since undergraduates of different
genders and majors have different responses to the COVID-19, in
order to make the research more targeted, this paper will explores
the influence of fear of COVID-19 on female undergraduates
majoring in liberal arts.

Previous studies have shown that fear of COVID-19 has a
positive influence on anxiety and depression, but few studies have
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paid attention to whether anxiety leads to depression or depression
leads to anxiety during the COVID-19 pandemic. This study
believes that fear of COVID-19 will lead to anxiety and depression
at the same time, but anxiety can play a mediating role between
fear of COVID-19 and depression, because during the COVID-19
epidemic, individuals can get less help, and anxiety will
be transformed into depression in the case of helplessness, that is,
individuals will have the experience of learned helplessness when
dealing with the fear of COVID-19, which leads to depression. As
an important protective factor, social support can reduce the
negative influence of external stimuli on individuals. This study
believes that perceived social support, as a moderating variable,
affects the relationship between fear of COVID-19 and anxiety,
that is, under the condition of low perceived social support, the
relationship between fear of COVID-19 and anxiety is closer. The
COVID-19 epidemic and other factors inevitably bring stress to
individuals, but individuals have different perceptions of stress.
Therefore, this study takes the stress perception as a moderating
variable, and believes that the relationship between anxiety and
depression is closer in the case of high stress perception. Due to the
complexity of the environment, perceived social support and stress
perception often coexist, and they jointly influence the relationship
between fear of COVID-19 and anxiety and depression. Based on
this, this study constructs a moderated mediating effect model that
can answer not only “how” fear of COVID-19 influence depression,
but also “when” this effect is stronger or weaker. The specific
theoretical model is shown in Figure 1.

2. Theory and hypotheses

2.1. The influence of fear of COVID-19 on
depression

Fear is a negative emotion that occurs when an individual
perceives a threat to himself or his environment, it is associated with
danger, injury or pain (Scalabrini et al., 2020). Humans are born to
fear all sorts of different things, and COVID-19 has inevitably
caused individual fear (Schimmenti et al., 2020). Undergraduates’
fear of COVID-19 has both direct and indirect factors. The direct
factor is the concern about the influence of COVID-19 on their
health, and the indirect factor is the concern about the influence of
COVID-19 on their family, study, employment and future.
According to the cognitive vulnerability theory of depression (Beck
and Dozois, 2011), the fear of COVID-19 leads to individuals
unable to view the COVID-19 epidemic correctly, exaggerating the
direct and indirect negative influence of the COVID-19 epidemic
on personal health and future development, and underestimating
the individual’s coping ability, which leads to depression. Although
scholars have different definitions of depression, they agree that
“low mood” is the typical symptom of depression, and the core
manifestation of depression is “anhedonia” According to the
hopeless theory of depression (Abramson et al., 1989), the fear
brought by COVID-19 can arouse undergraduates’ attention to

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.1005909
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Lietal 10.3389/fpsyg.2022.1005909
perceived social support anxiety stress perception
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FIGURE 1
Hypothesized model.

their health at the beginning, however, the accompanying insecurity
and negative emotions can cause the individual to feel hopeless and
helpless, which leads to depression. Several studies have shown that
fear is an important risk factor for depression (Ying et al., 2014), the
COVID-19 pandemic has led to increased levels of depression
among undergraduates (Deng et al., 2020; Vahedian-Azimi et al.,
2020). Therefore, the following hypothesis is proposed:

| HI: Fear of COVID-19 positively influences depression.

2.2. The mediating effect of anxiety on
the relationship between fear of
COVID-19 and depression

Anxiety refers to the complex emotional state such as tension,
uneasiness, sadness and trouble when individuals subjectively
believe that there will be some adverse consequences or dangerous
The COVID-19 has threatened the health of
undergraduates and their families, and their academic, employment

situations.

and interpersonal interactions are affected (Hasan and Bao, 2020),
all of these can make undergraduates anxious (Kocak et al., 2021;
Mahmud et al,, 2021). Several studies have shown that anxiety levels
among undergraduates have increased during the COVID-19
pandemic (Bakioglu et al., 2021; Li et al., 2021; Zhan et al., 2021).
Therefore, it can be speculated that the fear of COVID-19 has led to
increased anxiety among undergraduates. Although there are
similarities between anxiety and depression, there are obvious
differences between them. The typical characteristic of anxiety is
nervousness, while the typical characteristic of depression is
hopelessness, helplessness and worthlessness caused by low mood
(Beuke etal., 2003). When the individual’s anxiety cannot be relieved
for a long time, or even continues to strengthen, it is possible to
produce depression (Reinherz et al., 1989, 1993). Studies proved that
5-hydroxytryptamine in depression is significantly lower than that
anxiety  disorder.  The of
5-hydroxytryptamine from normal to slightly reduced to moderately

in continuous  spectrum

reduced seems to prove the development process from normal to
anxiety to depression (Lou and Niu, 2009). According to the

Frontiers in Psychology

165

anxiety-depression continuum hypothesis (Sufka et al., 2006), the
occurrence of anxiety and depression disorders has a clear
chronological order, which can be roughly divided into three stages:
(1) anxiety stage; (2) conversion stage of anxiety and depression; (3)
depression stage (Liang et al., 2017). These two studies seem to
suggest that anxiety causes depression. In the face of the negative
influence of COVID-19, undergraduates will have anxiety such as
nervous and worry at the beginning. However, as individuals have
few active measures to take in the face of COVID-19, their anxiety
cannot be alleviated, which will lead to depression (Faraci et al.,
2022; Zhang et al, 2022). Therefore, the following hypothesis
is proposed:

H2: Anxiety plays a mediating role between the fear of
COVID-19 and depression.

2.3. The moderating effect of perceived
social support on the relationship
between fear of COVID-19 and anxiety

Both the main-effect model and the buffering model of social
support believe that social support can relieve stress and improve
mental health (Etzion, 1984; Cohen and Wills, 1985; Masten,
2001). Whether it directly increases individual happiness, reduces
negative emotions such as anxiety and depression, or buffers the
negative influence of negative events on individuals, social support
will play a positive role (Sun et al., 2021). For individuals, it is very
important to understand social support, because no matter how
much material and spiritual support, if individuals think it has no
effect on them, then these support will not be effective. During the
COVID-19 epidemic, the role of perceived social support is
particularly prominent due to the limited conditions (Lai et al.,
2020; Szkody et al., 2021). When undergraduates perceive low
levels of social support, fear of COVID-19 causes more anxiety.
When undergraduates perceived higher levels of social support,
although the anxiety increases as the fear of COVID-19 increases,
the level of increase has decreased compared with the former.
Therefore, the following hypothesis is proposed:
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H3: Perceived social support plays a moderating role between
the fear of COVID-19 and the anxiety, and the relationship
between fear of COVID-19 and anxiety is stronger when
perceived social support is low.

2.4. The moderating effect of stress
perception on the relationship between
anxiety and depression

Stress is an individual’s arousal state and nervous response to
stimulation (Rehman et al, 2021). Stress perception is an
individual’s cognition and evaluation of stress. From the cognitive
evaluation theory (Lazarus, 1991, 1998), COVID-19 has affected
everyone’ life and brought stress to everyone. However, different
people have different subjective perceptions of COVID-19. Some
people have a lot of stress when facing COVID-19, while others
have less stress. Therefore, the same stressful event produces
different perception of stress in each person. The fear of COVID-19
inevitably generates stress perception among undergraduates. At
a high level of stress perception state, depression will increase
quickly with the increase of anxiety. At the lower levels of stress
perception state, although depression will increase with the
increase of anxiety, the increased level has decreased compared
with the former. Therefore, the following hypothesis is proposed:

H4: Stress perception plays a moderating role between the
anxiety and the depression, and the relationship between the
anxiety and the depression is stronger when stress perception
is high.

2.5. A moderated mediating effect
among the five variables

In previous part of the paper, we assumed that the fear of
COVID-19 had a positive influence on depression, and that
anxiety played a mediating role between the fear of COVID-19
and depression. The mediating model composed of these three
variables was conducive to exploring “how” fear of COVID-19
influenced depression. In order to explore the “boundaries” and
“conditions” of fear of COVID-19 influencing depression, it is
assumed that perceived social support plays a moderating role
between fear of COVID-19 and anxiety, and stress perception
plays a moderating role between anxiety and depression. The
moderating model is helpful to explore the influence of fear of
COVID-19 on depression “when” is stronger or weaker. The
relationship between fear of COVID-19, depression, anxiety,
perceived social support and stress perception can further
constitute a double-moderated mediating effect model, that is,
perceived social support and stress perception jointly moderated
the mediating effect of anxiety between fear of COVID-19 and
depression. Perceived social support and stress perception can
be combined into four modes: high perceived social support and
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high stress perception, high perceived social support and low
stress perception, low perceived social support and high stress
perception, low perceived social support and low stress perception.
Since perceived social support is a protective factor and stress
perception is a risk factor, this study infers that under the
conditions of high perceived social support and low stress
perception, fear of COVID-19 has less indirect influence on
depression through anxiety; under the condition of low perceived
social support and high stress perception, fear of COVID-19 has
more indirect influence on depression through anxiety. Therefore,
the following hypothesis is proposed:

Hb5: Fear of COVID-19, depression, anxiety, perceived social
support and stress perception can form a double-moderated
mediating effect model, perceived social support and stress
perception jointly moderated the mediating effect of anxiety
between fear of COVID-19 and depression.

3. Materials and methods
3.1. Population

According to the information released by the Ministry of
Education of the People’s Republic of China on August 30, 2021,
the number of Chinese undergraduate students in 2020 was
18,257,460, including 9,804,641 female students, accounting for
53.702%. The number of liberal arts students was 9,158,085,
accounting for 50.161% (Ministry of Education of the People’s
Republic of China, 2021). The estimated number of female liberal
arts undergraduates in 2020 will be about 4.91 million. In order to
make the study more targeted, we chose female undergraduate
students of liberal arts as participants and use questionnaire
survey method to collect data. The participants were female
undergraduates from freshman to senior year in a liberal arts
college of a university in China.

3.2. Data collection

This study collected data through questionnaire by cluster
sampling method. The criteria for inclusion of the participants
were: (1) female undergraduate, (2) major in liberal arts, and (3)
voluntary participation in the study. The questionnaire was
distributed from February to March 2020, due to the prevention
and control of COVID-19 at that time, “Wenjuanxing (a widely
used and professional questionnaire platform)” was selected for
online testing. The confidentiality of the results was emphasized
before the test, and the questionnaire was filled out voluntarily by
the participants. A total of 1,213 questionnaires were distributed
online, after collecting the questionnaire, review the answers,
delete linear and wavy answers, and 1,196 valid questionnaires
were collected. The exclusion criteria of the participants are
mainly based on the answers to the questionnaire. The
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questionnaires with one of the following conditions are excluded:
(1) the questionnaire answers in a straight line, and (2) the
questionnaire answers in waves.

3.3. Demographic profile

Table 1 presents the demographic characteristics of the
sample. Of the 1,196 participants, 212 (17.726%) were in grade
one, 325 (27.174%) in grade two, 337 (28.177%) in grade three and
322 (26.923%) in grade four; 69 (5.769%) participants were aged
18years and below, 203 (16.973%) were aged 19years, 315
(26.338%) were aged 20years, 301 (25.167%) were aged 21 years,
295 (24.666%) were aged 22years, and 13 (1.087%) were aged
23years and above; 935 (78.177%) participants majored in
Chinese language and literature, 68 (5.686%) majored in Teaching
Chinese to speakers of other language, 132 (11.037%) majored in
Drama and film, and television literature, and 61 (5.100%)
majored in Secretarial studies; 721 (60.284%) participants
currently live in Henan province and 475 (39.716%) in other
province (not Henan province); 651 (54.431%) participants’ family
addresses were in urban district and 545 (45.569%) in county town.

3.4. Measurement

3.4.1. The fear of COVID-19 questionnaire
The Fear of COVID-19 Questionnaire was used to measure
the participants’ fear of COVID-19. It developed by ourselves

TABLE 1 Demographic information of sample (N=1,196).

10.3389/fpsyg.2022.1005909

according to the questionnaire preparation procedure (Wu, 2010),
contained 4 items, each item was rated on a 5-point Likert scale,
ranging from 1 to 5 (1 =strongly disagree, 5= strongly agree), with
higher scores indicating higher levels of fear. The contents of the
4 items are as follows: “T fear that I will infect COVID-19”, “I fear
that my family will infect COVID-19”, “I fear that my relatives and
friends will infect COVID-19”, “I fear that COVID-19 will have a
huge influence on my future” In this study, the Cronbach’s alpha
of this questionnaire was 0.915, the composite reliability (CR) was
0.919, the average variance extracted (AVE) was 0.744.

3.4.2. The patient health questionnaire9-item
scale

The Patient Health Questionnaire9-Item Scale (PHQ-9) was
used to measure the participants’ depressive. It contained 9 items,
measure the frequency of symptoms in the last 2 weeks, each item
was rated on a 4-level rating model (0=none, 1=less than half the
time, 2=more than half the time, 3=almost every day), total scores
range from 0 to 27, with higher scores indicating higher levels of
(0-4=no
10-14=moderate depression, 15-19 =moderately severe depression,

depressive depression, 5-9=mild depression,
20-27 =severe depression). The sample items include “Little interest
or pleasure in doing some things,” “Trouble concentrating on things,
such as reading the newspaper or watching television” A large
number of academic researches have shown that PHQ-9 with good
reliability and validity (Kroenke et al., 2001; Richardson et al., 2010;
Hu et al, 2014). In this study, the Cronbach’s alpha of this
questionnaire was 0.911, the composite reliability (CR) was 0.913,

the average variance extracted (AVE) was 0.543.

Characteristics Item n A
Grade One 212 17.726
Two 325 27.174
Three 337 28.177
four 322 26.923
Age 18 years and below 69 5.769
19 203 16.973
20 315 26.338
21 301 25.167
22 295 24.666
23 years and above 13 1.087
Major Chinese language and literature 935 78.177
Teaching Chinese to speakers of other language 68 5.686
Drama and film, and Television literature 132 11.037
secretarial studies 61 5.1
Province Henan Province 721 60.284
Other provinces (not Henan Province) 475 39.716
Family Urban district 651 54.431
Address County town 545 45.569
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3.4.3. The generalized anxiety disorder7-item
scale

The Generalized Anxiety Disorder7-Item Scale (GAD-7)
was used to measure the participants” anxiety. It contained 7
items, measure the frequency of symptoms in the last 2 weeks,
each item was rated on a 4-level rating model (0 =not at all,
1 =several days, 2 =more than half the days, 3 =nearly every
day), total scores range from 0 to 21, with higher scores
indicating higher levels of depressive (0-4=no anxiety,
5-9 =mild anxiety, 10-14 = moderate anxiety, 15-21 = severe
anxiety). The sample items include “Feeling nervous, anxious,
or on edge,” “Trouble relaxing.” A large number of academic
researches have shown that GAD-7 with good reliability and
validity (Spitzer et al., 2006; Lowe et al., 2008; Qu and Sheng,
2015). In this study, the Cronbach’s alpha of this questionnaire
was 0.937, the composite reliability (CR) was 0.938, the
average variance extracted (AVE) was 0.685.

3.4.4. The perceived social support scale

The perceived social support scale (PSSS) was used to
measure the participants’ social support. It developed by Jiang
(1999), which referred to the scale developed by Zimet et al.
(1988). It contained 12 items, each item was rated on a 5-point
Likert scale, ranging from 1 to 5 (1=strongly disagree,
5 =strongly agree), with higher scores indicating higher levels
of social support. PSSS has three dimensions as family support,
friend support, and special person support, each dimension
involves 4 items. The sample items include “My family really

»

tries to help me,” “I have friends with whom I can share my
joys and sorrows.” Academic research has shown that PSSS
with good reliability and validity (Chen et al., 2018; De Maria
et al., 2018). In this study, the Cronbach’s alpha of this
questionnaire was 0.961, the composite reliability (CR) was

0.960, the average variance extracted (AVE) was 0.669.

3.4.5. The 10-item perceived stress scale
Thel0-item perceived stress scale (PSS-10) was used to
measure the participants’ stress perception. It contained ten
items (six positively items, 1, 2, 3, 6, 9, 10; and four negatively
items 4, 5, 7, 8), measure the stress the participants felt in the
past month, each item was rated on a 5-point Likert scale,
ranging from 0 to 4 (0 = never, 1 = occasionally, 2 = sometimes,
3 =often, 4=always), total scores range from 0 to 40, with
higher scores indicating higher levels of perceived stress
(0-13 =low pressure level, 14-19 = medium pressure level, and
20-40 =high pressure level). The sample items include “In the
last month, how often have you felt that things were going your

»

way, “In the last month, how often have you found that
you could not cope with all the things that you had to do”
Academic research has shown that PSS-10 with good reliability
and validity (Cohen et al., 1983; Wang et al., 2015; Kaya et al,,
2017). In this study, the Cronbach’s alpha of this questionnaire
was 0.854, the composite reliability (CR) was 0.848, the average

variance extracted (AVE) was 0.395.
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3.5. Statistical analysis

Data analyses were conducted using SPSS23.0 and AMOS23.0
(Wu, 2009, 2010), all comparisons were two-tailed, and p-values
<0.05were considered statistically significant. First, to establish the
validity of the data, common method bias was assessed using
Harman’s single-factor test in SPSS23.0 and confirmatory factor
analysis in AMOS23.0. Second, descriptive analyses were conducted,
participants’ sociodemographic characteristics and the levels of
anxiety, depression and stress perception were described using
frequency and percentage, Pearson Correlation test was used to
measure the correlation between the variables. Third, hypothesis
test were conducted using regression analysis and Hayes PROCESS
macro for SPSS; to explore the direct effect of the fear of COVID-19
on depression by regression analysis; Model 4 of PROCESS was
employed to test whether anxiety mediated the effect of the fear of
COVID-19 on depression; Model 1 of PROCESS was employed to
test whether perceived social support moderated the effect of the
fear of COVID-19 on anxiety and stress perception moderated the
effect of anxiety on depression; Model 21 of PROCESS was
employed to test the double-moderated mediating effect model
composed of five variables such as fear of COVID-19, depression,
anxiety, perceived social support and stress perception (Hayes,
2013). In addition, mediating effect and moderating effect analyses
were tested using non-parametric bootstrapping methods, the 95%
confidence interval produced by the bootstrapping procedure was
examined and if zero was not included within the confidence
interval, the effect was considered significant (Preacher and Hayes,
2004; Preacher et al., 2007; Hayes, 2009).

4. Research results

4.1. Validity and reliability

The questionnaire used in this study, except for the fear of
COVID-19 questionnaire which is self-compiled, the other four
questionnaires (PHQ-9, GAD-7, PSSS, and PSS-10) are frequently
used in psychological research. The Patient Health Questionnaire9-
Item Scale (PHQ-9), the Generalized Anxiety Disorder7-Item
Scale (GAD-7), the Perceived Social Support Scale (PSSS) and the
10-item perceived stress scale (PSS-10) have good reliability and
validity under different cultural backgrounds and are widely used
by researchers in various countries.

In this study, the Cronbach’s alpha of all questionnaires was
higher than 0.85, CR was higher than 0.84, and AVE was higher
than 0.5 except for one questionnaire which was 0.395. The
standard value of Cronbach’s a is generally supposed to be 0.70
and higher (Rasool et al., 2019). According to Fornell and Larcker
suggested, CR should exceed 0.6, and AVE should exceed 0.5
under ideal condition (Fornell and Larcker, 1981), while 0.36-0.5
are acceptable (Yin, 2018; Zhang and Zheng, 2021). So the
Cronbach’s alpha, CR and AVE of the questionnaires in this study
all meet the standard.
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4.2. Measure results of PHQ-9, GAD-7,
and PSS-10

Measure results of PHQ-9, GAD-7, and PSS-10 are presented in
Table 2. Among 1,196 participants, PHQ-9 was used to measure
depression, and the prevalence of “no depression (0-4)“was 38.796%,
“mild depression (5-9)“was 41.388%, “moderate depression
(10-14)“was 12.709%, “moderately severe depression (15-19)“was
5.100%, “severe depression (20-27)“was 2.007%. GAD-7 was used
to measure anxiety, and the prevalence of “no anxiety (0-4)“was
49.080%, “mild anxiety (5-9)“was 40.886%, “moderate anxiety
(10-14)“was 7.609%, “severe anxiety (15-21)“was 2.425%. PSS-10
was used to measure stress perception, and the prevalence of “a
low-pressure level (0-13)“was 24.498%, “medium pressure level
(14-19)“was 37.291%, “high-pressure level (20-40)“was 38.211%.

4.3. Descriptive statistics and correlation
analysis

Means, standard deviations and correlations of the variables
used in the analysis are presented in Table 3. The results reveal that
the fear of COVID-19 is significantly positively correlated with
depression (r=0.268, p <0.01), anxiety (r=0.312, p<0.01), perceived
social support (r=0.095, p<0.01), and stress perception (r=0.300,

TABLE 2 Measure results of PHQ-9, GAD-7, and PSS-10.

10.3389/fpsyg.2022.1005909

p<0.01). Depression is significantly positively correlated with
anxiety (r=0.783, p<0.01), stress perception (r=0.641, p<0.01) and
significantly negatively correlated with perceived social support
(r=—0.264, p<0.01). Anxiety is significantly negatively correlated
with perceived social support (r=—0.233, p<0.01) and significantly
positively correlated with stress perception (r=0.648, p<0.01).
Perceived social support is significantly negatively correlated with
stress perception (r=—0.336, p<0.01).

4.4. The test of common method bias

In order to control the bias effect of common methods, the
questionnaires with good reliability and validity were used as the
measuring instruments. In the test process, the confidentiality of
the results was emphasized, and some questionnaire items were
scored using the reverse scoring method.

Harman single factor test was used to examine the common
method (Podsakoff et al., 2003; Zhou and Long, 2004). The results
of the exploratory factor analysis showed that the number of factors
without rotation was greater than 1, and the variance interpretation
percentage of the first principal component was 33.062%, less than
40%. This study also used confirmatory factor analysis to examine
the common method bias in AMOS. Set the number of common
factors as 1, and incorporate all items of the questionnaire into the

Variable Questionnaire Score Content n %
Depression PHQ-9 0-4 No depression 464 38.796
5-9 Mild depression 495 41.388
10-14 Moderate depression 152 12.709
15-19 Moderately severe depression 61 5.100
20-27 Severe depression 24 2.007
Anxiety GAD-7 0-4 No anxiety 587 49.080
5-9 Mild anxiety 489 40.886
10-14 Moderate anxiety 91 7.609
15-21 Severe anxiety 29 2.425
Stress perception PSS-10 0-13 Low pressure level 293 24.498
14-19 Medium pressure level 446 37.291
20-40 High pressure level 457 38.211

PHQ-9, the Patient Health Questionnaire9-Item Scale; GAD-7, the Generalized Anxiety Disorder7-Item Scale; PSS-10, thel0-item perceived stress scale.

TABLE 3 Mean, standard deviation, and correlation analysis results of each variable.

Variable M SD 1 P 3 4 5
1.FC 13.703 4.453 1

2. Depression 6.432 5.095 0.268%* 1

3. Anxiety 4.902 4.083 0.312%* 0.783%% 1

4. PSS 46.273 10.313 0.095%* —0.264%%* —0.233%%* 1

5. SP 17.243 5.770 0.300%* 0.641%%* 0.648** —0.336%* 1

#%p <0.01; M, mean; SD, standard deviation; FC, fear of COVID-19; PSS, perceived social support; SP, stress perception.
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same common factor for confirmatory factor analysis. The fitting
index was as follows: y*/df=32.043, RMSEA =0.161, SRMR =0.208,
TLI=0.371, CFI=0.402, the results show that the data fitting index
is not good. According to the above research, it can be inferred that
there was not significant common method bias in the measurement.

4.5. Hypothesis testing

The input method was used for linear regression analysis in
SPSS, and the results revealed that the fear of COVID-19 positively
influences depression (B=0.306, SE=0.032, p < 0.001). Therefore,
Hypothesis 1 was verified.

In SPSS, the PROCESS macro was used to select Model 4
provided by Hayes for mediating effect analysis. As shown in
Table 4, anxiety is a mediating variable, fear of COVID-19 is an
independent variable, and depression is a dependent variable. Fear
of COVID-19 can positively influences anxiety (B=0.312,
SE=0.027, p<0.001), anxiety can positively influences depression
(B=0.774, SE=0.019, p<0.001), fear of COVID-19 cannot
positively influences depression (B=0.026, SE=0.019, p > 0.05),
indirect effect is 0.242 (BootSE=0.024, BootCI [0.196,0.290]), the
mediating effect accounts for 90.299% of the total effect. Because
anxiety has a significant mediating effect between fear of
COVID-19 and depression, hypothesis 2 is verified.

In SPSS, the PROCESS macro was used to select Model 1
provided by Hayes for moderating effect analysis. It can
be seen from Table 5, when perceived social support is a
moderating variable, the interaction coefficient between the
fear of COVID-19 and perceived social support is significant
(B=-0.122, SE=0.023, p< 0.001), it shows that perceived
social support plays a moderating role. Therefore, hypothesis
3 has been verified. In order to better understand the
moderating effect of perceived social support between the fear
of COVID-19 and anxiety, the perceived social support is
taken at three different levels according to the average value
and the average value plus or minus a standard deviation (M-
1SD, M, M +1SD). When the level of perceived social support
is low (M-1SD), anxiety will increase by 0.466 standard

TABLE 4 Mediating effect test.

10.3389/fpsyg.2022.1005909

deviations for every 1 standard deviation increase in fear of
COVID-19.When the level of perceived social support is high
(M +1SD), anxiety will increase by 0.222 standard deviation
for every 1 standard deviation increase in fear of COVID-19.
This suggests that when the perceived social support level is
low, the correlation between fear of COVID-19 and anxiety is
closer. The simple slope analysis diagram of fear of COVID-19
and anxiety drawn with perceived social support as the
moderating variable reflects the same rule (Figure 2). It can
be seen from Table 5, when stress perception is a moderating
variable, the interaction coefficient between the anxiety and
stress perception is significant (B=0.040, SE=0.014, p < 0.01),
it shows that stress perception plays a moderating role.
Therefore, hypothesis 4 has been verified. In order to better
understand the moderating effect of stress perception between
the anxiety and depression, the stress perception is taken at
three different levels according to the average value and the
average value plus or minus a standard deviation (M-1SD, M,
M +1SD). When the level of stress perception is low (M-1SD),
depression will increase by 0.564 standard deviations for every
1 standard deviation increase in anxiety. When the level of
stress perception is high (M + 1SD), depression will increase
by 0.644 standard deviation for every 1 standard deviation
increase in anxiety. This suggests that when the stress
perception level is high, the correlation between anxiety and
depression is closer. The simple slope analysis diagram of
anxiety and depression drawn with stress perception as the
moderating variable reflects the same rule (Figure 3).

In order to better explore the relationship between the five
variables, in SPSS, we use the PROCESS macro developed by
Hayes and choose model21 to test the moderated mediating effect.
According to Table 6, both perceived social support and stress
perception jointly moderated the mediating effect of anxiety, but
the direction and magnitude of the moderating effect were
different. When the perceived social support level was low (M-1)
and the stress perception level was high (M + 1), the indirect effect
was the largest, reaching 0.300. When perceived social support
level was high (M + 1) and stress perception level was low (M-1),
the indirect effect was smallest, reaching 0.125.

B SE t P LLCI ULCI
FC — anxiety 0.312 0.027 11.356 0.000 0.258 0.366
Anxiety — depression 0.774 0.019 40.852 0.000 0.737 0.812
FC — depression 0.026 0.019 1.374 0.170 —0.011 0.063
Effect
Total effect 0.268 0.028 9.606 0.000 0.213 0.323
Direct effect 0.026 0.019 1.374 0.170 —0.011 0.063
Effect BootSE BootLLCI BootULCI
Indirect effect 0.242 0.024 0.196 0.290

B, unstandardized coefficients; SE, standard error; ¢, independent sample ¢-test; LLCI, the lowest value of the confidence interval; ULCI, the highest value of the confidence interval; FC,

fear of COVID-19.
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TABLE 5 Moderating effect test.

10.3389/fpsyg.2022.1005909

B SE 3 P LLCI ULCI
FC — anxiety 0.344 0.026 13.099 0.000 0.293 0.396
PSS — anxiety —0.294 0.027 —10.975 0.000 —0.346 —0.241
FCx PSS —0.122 0.023 —5.364 0.000 —-0.167 —0.078
Effect
PSS (M-1) 0.466 0.036 13.104 0.000 0.396 0.536
PSS (M) 0.344 0.026 13.099 0.000 0.293 0.396
PSS(M+1) 0.222 0.034 6.537 0.000 0.155 0.288
B
Anxiety — depression 0.604 0.025 24.503 0.000 0.556 0.652
SP — depression 0.243 0.023 10.568 0.000 0.198 0.288
Anxiety x SP 0.040 0.014 2.950 0.003 0.014 0.067
Effect
SP (M-1) 0.564 0.033 17.303 0.000 0.500 0.628
SP (M) 0.604 0.025 24.503 0.000 0.556 0.652
SP (M+1) 0.644 0.023 28.065 0.000 0.599 0.689

B, unstandardized coefficients; SE, standard error; ¢, independent sample ¢-test; LLCI, the lowest value of the confidence interval; ULCI, the highest value of the confidence interval; FC,

fear of COVID-19, PSS, perceived social support; SP, stress perception, M, mean.
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FIGURE 2
Moderating effect of PSS on the relationship between FC and
anxiety. FC, fear of COVID-19; PSS, perceived social support.

5. Discussion

The purpose of this paper is to explore the mechanism and
boundary conditions of the influence of fear of COVID-19 on
depression, this study constructed a moderated mediating effect
model with anxiety as the mediating variable and perceived social
support and stress perception as the moderating variable. The
results showed that fear of COVID-19 not only directly affected
depression, but also indirectly affected depression through
anxiety; the first half of the mediation pathway was moderated by
perceived social support and the second half by stress perception.
Perceived social support and stress perception jointly moderated
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FIGURE 3
Moderating effect of SP on the relationship between anxiety and
depression. SP, stress perception.

the mediating effect of anxiety between the fear of COVID-19 and
depression, and this effect is the smallest when the level of
perceived social support is high and the level of stress perception
is low, and the largest when the level of social perceived support is
low and the level of stress perception is high.

5.1. Theoretical implications

First, proved that fear of COVID-19 can positively predict
depression and anxiety, enrich the related research of depression
and anxiety. The cognitive vulnerability theory of depression
believes that the individual's wrong and distorted cognitive
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TABLE 6 Mediating effects of anxiety on different moderated levels of PSS and SP.

PSS SP Effect BootSE BootLLCI BootULCI
M-1SD M-1SD 0.262 0.030 0.204 0.321
M-1SD M 0.281 0.030 0.223 0.340
M-1SD M+1SD 0.300 0.032 0.238 0.362
M M-1SD 0.194 0.021 0.154 0.237
M M 0.207 0.021 0.169 0.250
M M+1SD 0.221 0.022 0.180 0.265
M+1SD M-1SD 0.125 0.023 0.083 0.172
M+1SD M 0.134 0.023 0.090 0.180
M+1SD M+1SD 0.143 0.024 0.096 0.191

PSS, perceived social support; SP, stress perception; SE, standard error; LLCI, the lowest value of the confidence interval; ULCIL, the highest value of the confidence interval; M, mean; SD,
standard deviation.

concept of things leads to the emergence of depression (Beck and most scholars. The third category is the theory of comorbidity. It is
Dozois, 2011). Fear of COVID-19 made individuals unable to believed that when anxiety and depression coexist, they are
correctly understand and evaluate themselves and the situation, independent disease entities different from anxiety and depression,
which leads to depression. The hopeless theory of depression and they have the same biological basis and similar clinical
believes that the negative explanation and attribution model lead manifestations (Yuan et al., 2001; Colleen et al., 2014). This study
to individual despair (Abramson et al., 1989), which leads to believes that anxiety and depression are two different negative
depression. When individuals are afraid of COVID-19, they are emotional states or symptoms, so during the COVID-19, it is more
more likely to have feelings of helplessness and hopelessness, and meaningful to explore the relationship between them. The fear of
this negative emotion leads to depression. Anxiety is a negative COVID-19 has triggered the anxiety of undergraduates (Ye et al,,
emotional state generated by an individual to a stimulus that may 2020), and during the epidemic, there are fewer ways and channels
pose a threat. Fear of COVID-19 itself is a negative stimulus, to alleviate or eliminate anxiety than before. In this case,
which will inevitably increase individual anxiety. Therefore, this undergraduates are more likely to have a sense of helplessness and
study believes that fear of COVID-19 can positively influence hopelessness, which will lead to depression (Abramson et al., 1978;
depression and anxiety, which is consistent with the conclusions Faraci et al,, 2022). This proves that anxiety plays a mediating role
of previous studies (Huang and Zhao, 2020; Warren et al., 2021). between fear of COVID-19 and depression.

Second, discussed the mediating effect of anxiety, and deepened Third, discussed the protective role of perceived social support,
the understanding of the relationship between anxiety and and supported the main-effect model and the buffering model of
depression. In previous studies, anxiety and depression were often social support. Both the main effect model and the buffer model of
studied as outcome variables, and less explored who was the social support believe that social support is an important protective
independent variable and who was the dependent variable between factor for individual mental health (Cohen and Wills, 1985;
them. The main reason is that anxiety and depression are highly Ratanasiripong, 2012; Tambag et al., 2018), especially during the
correlated, and even “different diseases have the same origin,” so it COVID-19 pandemic, social support is even more important. Social
is difficult to clarify the relationship between them. Whether it is a support itself is the combination of objective and subjective
normal emotional reaction or a psychopathological state, anxiety products, no matter how much objective material support, if
and depression are both negative experiences and often occur individuals do not understand, then it will not work. During the
together, which shows the complexity of the relationship between COVID-19 pandemic, due to the limitation of conditions, all kinds
anxiety and depression (Brady and Kendall, 1992). Scholars of actual material support are less than usual. Therefore, it is more
generally divide the relationship between anxiety and depression appropriate to use perceived social support as the research index and
into three categories (Liang et al, 2017). The first category is measurement tool. For undergraduates with a low level of perceived
continuous spectrum theory. It is believed that anxiety and social support, their anxiety increased significantly with the increase
depression are different manifestations of the same disease. With of fear of COVID-19, because the COVID-19 had a tremendous
the aggravation of the original disease and the continuation of the influence on their study and life. When they feel a low level of social
course of the disease, anxiety may be secondary to depression, and support, they will feel more isolated and helpless, resulting in a high
depression may also be secondary to anxiety. The second category level of anxiety. For undergraduates with a higher level of perceived
is dichotomous theory. It is believed that anxiety and depression social support, their anxiety level will increase with the increase of
have different causes, different manifestations and different fear of COVID-19, but compared with undergraduates with lower
treatment methods, which are two different forms of emotional level of perceived social support, their anxiety level is not as high as
states and mental diseases. At present, this is the view accepted by the former. This is because undergraduates with high level of
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perceived social support will have negative emotions such as anxiety
when facing the COVID-19, but when they think that they have
more social support as the backing, their psychological tension and
anxiety will be relieved, so their anxiety will not be so strong.

Fourth, discussed the risk role of stress perception, and
deepen the understanding of cognitive evaluation theory. Stress
perception is an individual’s subjective cognition and evaluation
of stress events. According to Lazarus’s cognitive evaluation theory
(Lazarus, 1991, 1998), for the same stress event, different
individuals have different cognition and evaluation, so they feel
different stress. Although the COVID-19 has brought stress to
everyone (Ying et al., 2014), the stress perception by different
individuals is not the same. Undergraduates with high stress
perception feel more stress, so with the increase of anxiety, their
depression level will increase rapidly. Undergraduates with low
level of stress perception perceive less stress, with the increase of
anxiety, although their depression level will also increase,
compared with undergraduates with high level of stress
perception, the increase rate of depression level has slowed down.

Fifth, explored the jointly moderating effect of perceived
social support and stress perception, and enrich the related
research of the dynamic effect model of social support theory. The
dynamic effect model of social support theory holds that social
support and stress will affect the physical and mental health of
individuals at the same time (Monroe and Steiner, 1986), and the
relationship between social support and stress is also influencing
and interacting with the changes of external conditions. In this
study, both perceived social support and stress perception
moderated the mediating effect of anxiety, and the result shows
that when the level of social support is low and the level of stress
perception is high, fear of COVID-19 has the greatest influence on
depression through the mediation of anxiety; When the level of
social support is high and the level of stress perception is low, fear
of COVID-19 has the least influence on depression through the
mediation of anxiety.

5.2. Practical implications

This study may have the following implications in practice: First,
during the COVID-19 pandemic, more care and help should
be given to female liberal arts undergraduates. In this study, the
results showed that in terms of depression, if divided by 5 points
(Zhan et al,, 2021; Zhang et al,, 2022), the detection rate was
61.204%; In terms of anxiety, if divided by 5 points (Li et al., 2021),
the detection rate was 50.920%. This shows that female liberal arts
undergraduates have a relatively high detection rate of depression
and anxiety. The data shown in a published article can be used as a
comparison (Zhu et al., 2021), the study used the PHQ-9 and
GAD-7 to survey medical staff and general public in a Chinese city
from February to March 2020. The results show that in terms of
depression, if divided by 5 points, the detection rate of medical staff
was 33.398%, the detection rate of general public was 32.758%. In
terms of anxiety, if divided by 5 points, the detection rate of medical
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staff was 38.668%, the detection rate of general public was 42.495%.
It can be seen from the above comparison that the detection rate of
both medical staff and general public is lower than that of female
liberal arts undergraduates. Therefore, we believe that female liberal
arts undergraduates need more care, support and help from society,
school and family (Jing et al., 2021). Second, measures should
be taken to reduce the fear of COVID-19 among undergraduates.
Fear of COVID-19 is a risk factor for mental health, which can
directly lead to the increase of depression and anxiety. It is necessary
to let undergraduates learn relevant knowledge of epidemic
prevention and control, and let them know that as long as they pay
attention to protection, they can effectively reduce the risk of
infection, so as to reduce the fear of COVID-19.Third, the anxiety of
undergraduates should be reduced. Anxiety played a completely
mediating role in this study, which shows that anxiety is more likely
to lead to depression during the COVID-19 pandemic. We should
reduce anxiety by guiding undergraduates to formulate reasonable
learning and physical exercise plans and opening a psychological
hotline. Fourth, let undergraduates perceived a higher level of social
support. Family members should communicate more, so that
undergraduates can feel the warmth of their families and the love of
their parents. The school should communicate with undergraduates
through various channels to make them realize that the school cares
and supports them at all times. Fifth, we should reduce the stress
perception level of undergraduates. Stress perception is the
individuals subjective understanding and evaluation of stress events.
During the COVID-19 pandemic, we should reduce the stress events
that may pose a threat to undergraduates, cultivate undergraduates’
positive mentality and healthy personality, and let them correctly
deal with all kinds of stress.

6. Limitations and future research

The limitations of this study are mainly manifested in four
aspects. First, the participants are only female students from one
liberal arts college in one university in China, no male students,
no undergraduates in other majors, the universality and
representativeness of the sample are insufficient. In the future,
male students, undergraduates in other majors and more
universities in more provinces in China should be sampled to
improve the representativeness of the results. Second, the
relationship between variables is explained by cross-sectional
research, and the distinction between causality is insufficient.
Future studies should collect longitudinal data at different time
points to further verify the relationship between variables. Third,
the fear of COVID-19 Questionnaire in this study was developed
by the author himself. Although it has good reliability and
validity in this study, more studies are needed to verify it when it
is popularized. Fourth, there is a complex relationship between
anxiety and depression. This paper only studies the relationship
between anxiety and depression with female students of liberal
arts as participants in the context of COVID-19. More studies on
the relationship between anxiety and depression need to
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be conducted with different groups as participants in different
backgrounds, so as to better discuss the relationship between
anxiety and depression.

7. Conclusion

This study constructed a moderated mediating effect model to
explore the mechanism and boundary conditions of the influence
of fear of COVID-19 on depression. The results were as follows:
(1) Fear of COVID-19 positively influence depression. (2) Anxiety
plays a mediating role between fear of COVID-19 and depression.
(3) Perceived social support negatively moderates the relationship
between fear of COVID-19 and anxiety, and stress perception
positively moderates the relationship between anxiety and
depression. (4) Perceived social support and stress perception
jointly moderate the mediating effect of anxiety between fear of
COVID-19 and depression. When the level of perceived social
support is low and the level of stress perception is high, fear of
COVID-19 has the greatest influence on depression through the
mediating effect of anxiety. When the level of perceived social
support is high and the level of stress perception is low, fear of
COVID-19 has the least influence on depression through the
mediating effect of anxiety.
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Understanding the impact of the
COVID-19 pandemic on the
career choices of individuals by
using career sailboat model

Thseen Nazir* and Ayse Ozcicek

Department of Guidance and Psychological Counseling, Ibn Haldun University, Istanbul, Turkey

Career sailboat model (CSM) is a postmodernist career-counseling model
in which career decision-making involves four interrelated and interactive
dimensions: individual/personal factors, social factors, system-related
factors, and chance factors. According to the CSM, because these factors are
interrelated, in case of disclusion of any of them while making a career decision
may lead an individual to make unfitting career choices. From this perspective,
an unexpected event such as a natural disaster can be considered under the
category of chance factor and it can impact other factors -individual, social
and system-related- which have an influence on the individual's career choice
as well as its impact varies according to the individual, social and system-
related factors. This article aims to understand the effects of COVID-19, as a
chance factor, on other constructs -individual/personal, social, and system-
related- of the CSM and their overall impacts on people’'s career decision-
making process. To be able to understand the impact of such a global calamity,
the research done during the COVID-19 period has been used in this research.
It is concluded that when a calamity like COVID-19 comes into the scene as
a chance factor can have a significant impact on an individual's perspective
regarding their career.

KEYWORDS

career counseling, career decision making, career sailboat model, the COVID-19
pandemic, career choices

Introduction

Globalization is an ever-evolving process and rapid transformations in information
technologies drive the present age to witness enormous changes in almost every field of
human life (Watts, 1996). The economy and the job market are also getting their
transformational share from this change. More explicitly, changes in the economy have a
reciprocal relationship with the changes in career choices, job market, work content, the
values of society regarding jobs, and goals and meanings attached to work (Maree, 2010).
That is why there is an immediate urgency for career counseling to speed up with these
changes and evolve accordingly to fulfill the latest demands, requirements, or expectations
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(Watson, 2004; Savickas, 2006; Kriwas, 2013). When we consider
the constant and rapid transformations in the approaches of career
counseling, it is seen that there is a gradual shift from emphasizing
the interests of individuals for supply-demand in the job market;
to helping individuals for flexibility and gaining skills to adjust to
fast-changing work environments and different types of jobs. In
other words, today’s world requires individuals to demonstrate
flexibility and mobility in their career course rather than stability
(Savickas, 2012).

Person-environment fit theories such as Theory of Vocational
Personalities and Work Environment (Holland, 1959) and Theory
of Work Adjustment (Dawis and Lofquist, 1984; Dawis, 2005) and
process-focused developmental theories such as Super (1980) can
be considered as traditional career counseling models concerning
the instrument that they used. Traditional career counseling
theories contain quantitative methods for finding a proper job for
the counselee or enhancing their career development. In other
words, psychological tests were extensively used in traditional
methods (Maree, 2010). However, in the postmodern era, the new
approaches are derived from the interpretive paradigm (Savickas,
2005) and are more relative to qualitative methods. According to
postmodernism, there is no absolute truth; instead, every
individual creates their own reality. This view leads counselors to
guide their counsel to construct their own stories and careers by
identifying their vocational behavior and experiences in the
workplace (Savickas, 2005). It can be concluded that in today’s
world, assessments based on test results alone are not enough to
understand the suitable career for individuals.

Postmodernist approaches to career counseling mainly carry
a constructivist view which means they combine various widely
used career theories, give importance to contextual features, and
guide individuals to construct the self and the meaning (Young
and Collin, 2004; Korkut-Owen and Niles, 2020). Career Sailboat
Model (2015) developed by Fidan Korkut-Owen and her
colleagues is one of the postmodern theories of career counseling
and is consistent with the constructivist view. In this article, we try
to examine the components of the Career Sailboat Model by using
examples of the COVID-19 pandemic.

Career sailboat model

As a postmodernist career development theory, the Career
Sailboat Model is in line with constructivism. It supports Patton
(2005) claim that career decision-making cannot depend on a
single moment; it is an ongoing process that individuals construct
throughout their lives. Career Sailboat Model “focuses on the
determination of career goals and decision-making following self-
discovery and possible opportunities” for the counselee (Korkut-
Owen et al,, 2015b, p. 7).

In career counseling, metaphors have a significant prospect of
filling the gap between theory and practice (Amundson, 2003),
and in Career Sailboat Model, a sailboat metaphor is used to make
the counselees visualize their career choice process (Figure 1 is the
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FIGURE 1
Career sailboat model (Korkut-Owen et al., 2010).

visual representation of the model). A journey with a sailboat
requires a hull, a mainsail, a foresail, wind, and waves. In this
model, every necessity of the voyage represents various factors in
an individual’s life that affect their career path. More specifically,
the hull represents the individual/personal factors; the mainsail
symbolizes the social factors; the foresail depicts the system-
related factors, and finally, wind and waves illustrate the
chance factor.
These factors can be defined as the following:

o Personal/Individual Factors: The condition of the hull is
essential for engaging in a successful voyage. In the same
manner, carefully examining the counselee’s interests,
abilities, academic achievements, personality, physical/health
conditions, aptitudes, skills, values, goals, expectations,
perception of the ideal job, and other factors associated with
individuals themselves is crucial for one’s career course.

Social Factors: The mainsail is the principal sail that makes it
possible for the sailboat to progress windward. Similarly, the
social features of the counselee’s life such as family
characteristics, family commitments, the culture that they
have grown up in and cultural perception about careers and
genders, the social structure, cultural values and traditions,
and media have a significant influence on the career choices
of individuals. For instance, children are most likely to
identify themselves with their parents’ occupational site
(Whiston and Keller, 2004) and, parents have the most
important share in the environmental conditions that allow
the emergence of the potential power that an individual has
(Piskin, 2002). Besides these, related to the influence of
media, when it is asked students about their professional
aspirations they typically addressed someone whom they see
on television or read about in books (Cooper, 2013).

System-Related Factors: Foresail is the sail situated at the
front side of the sailboat. If one knows how to use it
adequately; it helps to handle the vessel easier and increases
the speed. Likewise, even though one does not have much
ability to control system-related factors such as location,
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labor markets, economics, governmental factors, laws,
education, and assessment (examination) systems; being
aware of these realities and their effect on the career course,
one can drive the ship safely to the right port.

« The Chance Factor: Wind and waves are always present and
they are the determinants of temperature, current, weather
activities, etc. which affect the safety and security of the
voyage. Even though these factors can be managed to some
degree, currents are not decided by the sailor or an
unexpected shift in wind speed can be uncontrollable. This is
why waves and wind represent the chance factor. “Extraneous
factors” that one has almost no control over “can influence
career choice and progress toward a vocation goal” (Korkut-
Owen et al., 2015b, p. 5). Unexpected coincidences, a chance
meeting, an unexpected discovery, an accident, health
conditions, natural events, or a worldwide pandemic just as
COVID-19 can change the course of the sailboat drastically.

In the model, every factor is defined as a substantial construct
for the voyage of a sailboat, because these factors are interrelated
(Korkut-Owen et al., 2015b). They have an influence on each
other; they share a dynamic relationship.

This article aims to understand, as a chance factor, the impact
of the COVID-19 pandemic, on the other factors that Career
Sailboat Model presents as they have a profound effect on an
individual’s career choices. In other words, as an extraneous factor
COVID-19 pandemic influenced the other factors namely
factors, social factors, and

individual/personal system-

related factors.

The COVID-19 pandemic

Human history many times faced the emergence of various
types of communicable diseases and their spread over a large area.
Bubonic Plague, severe acute respiratory syndrome (SARS),
influenza (Spanish flu, Asian flu, Hong Kong flu, Russian flu, etc.),
and Middle East respiratory syndrome (MERS) were some of the
most destructive pandemics that emerged in the 20th and 21st
centuries. Each pandemic or epidemic caused enormous damage
to almost every aspect of human life. Many crises occurred because
of these pandemics’ adverse impacts on health, bonds in society,
economic development, and political scenarios (Qiu et al., 2017).

The world is now trying to deal with the effects of a brand-new
and deadly disease. The agent is Severe Acute Respiratory Syndrome
Coronavirus 2 (SARS-COV-2) and for this reason named
COVID-19 (stands for Coronavirus disease) by World Health
Organization (Sohrabi et al., 2020; World Health Organization,
2021). According to the data shared by WHO, globally, as of the end
0f 2021, there have been 272 million confirmed cases of COVID-19,
and this number includes more than 5 million people’s death (World
Health Organization, 2021). The COVID-19 pandemic has
damaging effects on mental health, too. For example, a study
conducted with 1,210 participants by Wang and colleagues in
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February 2020 in China exhibited that 53.8% of respondents ranked
the psychological effect of the pandemic as moderate or severe;
16.5% reported their depressive symptoms as moderate to severe,
and 28.8% of them reported moderate to severe anxiety symptoms.
According to the research that had been done by using the electronic
health records of 5.2 million young people, during the COVID-19
pandemic, eating disorders incidents were 15.3% higher in 2020
when it is compared with previous years (Taquet et al., 2021). Also,
the pandemic crisis has resulted in a momentous decline in
employment, especially for women, youth, and medium- and
low-skilled workers (Monitor, 2021, 7th ed.; Park and Inocencio,
2020; Maestripieri, 2021; Sun et al., 2021). The data shared by
International Labor Organization (Monitor, 2021, 8th ed.,) declares
that in 2019, the youth represented only 13 percent of total
employment; however, with the outbreak of the pandemic, they
made up 34.2 percent of employment losses in 2020.

These numbers undoubtedly reveal that COVID-19 has
devastating effects on millions of people. Even though people had
faced pandemics in early history, still the outbreak of COVID-19
is considered an unexpected event. In the course of career
decisions, before the emergence of this infectious disease, one
might not take a pandemic into account to draw oneself a future
career plan accordingly. However, when a sailboat comes across
an unexpectedly strong wave that can damage the hull and the
sails, in turn, these can change the course or the destination port;
an impactful event like the COVID-19 Pandemic can change and
influence personal, social, and system-related factors in an
individual’s life which can affect the career course.

This article seeks to demonstrate by using the studies related
to the COVID-19 pandemic, how COVID-19, as a chance factor,
has an influence on personal, social, and system-related factors
that are mentioned in the Career Sailboat Model and how these
four factors can influence the overall career course of an individual.

The COVID-19 pandemic vs. individual/
personal factors

Personal factors refer to individual characteristic features that
can impact an individual’s career choices. As specified in Career
Sailboat Model “interest, aptitudes, skills, values, goals,
expectations, personal characteristics, physical/health conditions,
perception of the individual about him/herself and professions,
past and current experiences, job experience, vocational maturity,
hobbies, perceptions of the ideal job, self-efficacy, learning
experience and academic achievement” can be counted as
individual/personal factors which can have an effect on
individual’s career course (Korkut-Owen et al., 2015a, p. 5).

Our individual differences shape the way we perceive the
situation and this is why every individual experiences this
unhoped-for pandemic incident very uniquely. Thus, the
distinctive experiences of individuals can lead them to feel and
behave differently as well in their career course. For example,
during the pandemic healthcare workers were in a very critical
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position; they had to deal with hundreds of patients, they were
working extended hours without sleeping and they were always at
risk of infection. Thus, it could be very reasonable for many
students to give up on this profession. However, 62.7% of nursing
students in China reported that COVID-19 has a positive
influence on their future career choice in nursing (Bai et al., 2021).
The important point is students who are influenced positively also
reported less severe depression and anxiety than the others who
decide not to choose to nurse for their future careers. In addition,
being satisfied with the majors in medicine is associated with an
increase in willingness to be a specialist in respiratory medicine
and infectious disease after the pandemic (Deng et al., 2021).
During the pandemic, maybe the most heard phrases were
social isolation and social distance. Schools switched to distance
learning, and the home office idea and remote work became
prominent. That is why some researchers assumed that the new
work and education arrangements are the “golden age for
introverts” (Brooks and Moser, 2020), and as extroversion is
associated with activity and sociability, this period had more
negative effects on extroverts. Liu et al. (2021) support this
assumption. Based on the data, extroverts, it is more likely to
experience higher levels of stress during the period of the
COVID-19 pandemic as they were not able to engage in social
activities the way they could before the pandemic. However,
because introverts have relatively fewer social interactions than
extroverts (Lucas et al., 2008), they did not suffer from this period
the way their extrovert counterparts do. On the other hand, Wei
(2020) deviates from this common belief and literature. According
to the research, individuals with higher introversion or lower
extraversion are more likely to experience higher loneliness,
depression, and anxiety as a response to changing social
environment concerning COVID-19. If it is considered the
behavior pattern of introverted individuals, the results can
be understandable: As, introverts are engaged in fewer help-seeking
activities (Swickert et al., 2002; Atik and Yalcin, 2011; Kakhnovets,
2011), and they are more likely to turn inward to cope with negative
experiences and emotions (Shapiro and Alexander, 1975), as
claimed by Wei, these personal traits of introverts can be the reason
for their depression and anxiety. Even though in the literature,
extroverts’ and introverts’ reasons for suffering from negative
emotions like anxiety and stress are different, it is clear that they
both experienced increases in those negative emotions. And
unfortunately, from the perspective of an individual’s career, anxiety
and stress can lead young individuals to make wrong decisions
(Remmers and Zander, 2018) or future anxiety about their career
may not allow them to make fruitful decisions (Mahmud et al.,
2021). In a similar manner, employees having these negative
emotions severely can result in impaired work performance,
accidents, and sickness absence (Haslam et al., 2005) and those can
cause disadvantages in an individuals career. This is why it is very
important for individuals and career counselors to understand the
actual reason for experiencing negative emotions and how those
affect the career path. For example in the case of introverts and
extroverts, we can conclude that individuals who engage in more
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introverted behaviors can be more comfortable working from
home unless there is no hazardous situation like COVID-19 which
is an enormous stressor. For them, remote working is not the cause
of their distress but the negative environment that the COVID-19
pandemic created. Understanding this point can help individuals
to make better career choices and besides, and it helps counselors
to guide their clients in a more realistic and beneficial way.

The fear and uncertainty that pandemic conditions created
increased anxiety and worries in the workforce about their future
career (Wang et al., 2020). On the contrary, psychologically resilient
and hopeful individuals’ are more skillful in career adaptability and
career optimism in the case of future career plans (Keles and Ozkan,
2016; Ozkan, 2017; Alniacik et al., 2021). Besides, psychological
resilience is highly correlated with self-efficacy and active coping
(Rees et al., 2015). Self-efficacy is an individuals belief in their own
capacity to adequately perform a particular task (Bandura, 1977),
and self-efficacy is moderately correlated with work performance
(Stajkovic and Luthans, 1998; Judge et al., 2007). Coping is an
adjustment process as a response to a negative event (Rees et al.,
2015), and seeking the use of coping strategies is highly associated
with greater job satisfaction (Welbourne et al., 2007). The research
conducted by Karasar and Canli (2020) with 518 people from
Turkey shows that educators and people with higher levels of
education are psychologically more resilient and researchers infer
that the level of education can be positively correlated with coping
skills and depression prevention. In addition, there is more research
supporting the findings (Bonanno, 2004; Frankenberg et al., 2013).
On the other hand, Bozdag and Ergiin’s (2020) results contradicted
the previous findings: The research is done in Turkey with 214
healthcare workers including doctors, nurses, and other healthcare
workers. Doctors found their psychological resilience level is the
lowest among other healthcare workers. With respect to these two
studies, it can be said that occupational stressors can be influential
on people’s resilience. Being psychologically resilient is a beneficial
skill for individuals to deal with work stress resulting from the
changing work environment caused by the pandemic. Low levels of
resilience can cause experiencing negative emotions more often
which can have a great negative impact on work performance.

Based on the Career Sailboat Model, COVID-19 is a chance
factor that has an impact on an individual factor’s career choices.
According to their personal characteristics, people are influenced
differently. The pandemic can affect or trigger being vulnerable to
anxiety or stress, perception of work, practicing physical activities,
the desire of engaging in activities with people or dislike of social
environments, self-efficacy, level of resilience, and flexibility level
to adapt to changing situations. In turn, all these factors influenced
by the chance factor can affect the career pattern of an individual.

The COVID-19 pandemic vs. social
factors

The social factors of career choice imply the factors related to
society. The immediate environment in which the individual lives
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is raised, or somehow the person interacts has an influential
aspect on the career choice. According to Korkut-Owen et al.
(2015b), family characteristics, structures, and values, the
expectations and realities of the culture regarding career, common
values, gender roles, social structure, traditions, exposure to
media, etc. can be counted as influential social factors in
individuals’ career course.

During the COVID-19 pandemic, related to their job
experience and work environments, individuals encountered
different types of challenges or conveniences. Much research done
during the COVID-19 period has shown that the social factors
mentioned above are essential factors responsible for the distinct
experiences of individuals.

As mentioned earlier, not to let the COVID-19 virus spread
more, many companies switched to remote work (Hickman and
Saad, 2020). Besides, to control the pandemic, governments
decided to close most child care centers (Shockley et al., 2021) and
schools by continuing with remote learning. Even though the
decision was sensible to reduce the transmission of the virus
(Cauchemez et al., 2009), it resulted in a substantial increase in the
childcare responsibilities of parents of a young child. The situation
was especially formidable for dual-earner parents because they
had to simultaneously fulfill both their work responsibilities and
childcare (Shockley et al., 2021). On the other hand, as researchers
demonstrate, mothers and fathers were not affected in the same
manner; the pandemic exacerbated the gender gap (Arntz et al.,
2020; Carli, 2020; Feng and Savani, 2020; Collins et al., 2021). As
Feng and Savani (2020) mentions, in the literature, even though
post-COVID-19 period there were little or no gender differences
in work productivity or job satisfaction; during the pandemic,
working mothers’ perceived work productivity and job satisfaction
are more negatively affected than fathers. Many families,
intentionally or unintentionally, revert to the traditional gender
roles that imply women are responsible for childcare and
housework, while men have to work (Ickes, 1993). Collins et al.
(2021) after examining the U.S.A population of dual-earner and
married heterosexual parents from February to April 2020 found
that the work hours of mothers of young children were more
vulnerable to reduction. While the fathers’ work hours were
relatively unchanged, mothers’ work hours decreased by about 5
percent at the peak of COVID-19. The decrease in work
performance, reduction in work hours, being not able to satisfy
the work expectations can be penalized by inflexible employers
(Stone, 2007; Blair-Loy, 2009), and in the case, that male worker’s
performance remains the same can deliver them the
disproportionate benefit in pay raises promotions, or work-related
opportunities (Collins et al., 2021).

The families that do not construct equal division of housework
cause women to receive the lowest well-being and performance
(Shockley et al., 2021). As Ozer (1995) shows the burden of
domestic labor, childcare, homeschooling, and the responsibilities
of the paid job relative to lower well-being and greater
psychological distress. On the other hand, the application of the
egalitarian strategy which means couples perform division of
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labor allowed husbands and wife to preserve their well-being and
maintain satisfactory job performance (Shockley et al., 2021).

The family structure, values and beliefs, cultural expectations,
and gender roles are social factors that have an impact on the
career course, according to CSM. From the examples, it can
be inferred that COVID-19 influenced these factors. For instance,
as it is mentioned above, during the COVID-19 period for some
couples, the traditional gender roles became more obvious and
some couples carried an egalitarian pathway of dealing with the
responsibilities. In both cases, the outcomes are different in the
work performance, psychological well-being, job satisfaction, and
career advancement of individuals. If a woman is not expected to
be responsible for all the housework, and childcare while she is
pursuing her career, she also can get a chance to be successful,
receive good pay and promotions for their work, and more
importantly, she does not lose her job. Similarly, having a
discouraging family can be seen as a disadvantage for many
students. It is very important whether families are supporting the
remote learners while they are in lessons or as they think their
son/daughter is doing “nothing” so they can cook, clean, or do
mechanical work. In other cases, whether families have enough
time for their children to support their learning, can be a very
distinctive feature for especially primary school students in the
future. Shortly, the way individuals receive support from their
social environment affects their success in their careers. This is
why it can be said that the effect of COVID-19 on the social
structure and the way the social norms receive it affects
individuals’ future career decisions.

The COVID-19 pandemic vs.
system-related factors

Unless making a critical change in their lives, system-related
factors are the ones that individuals have limited ability to control
over them. Governmental issues, policies and priorities,
technological advancement of the country, laws, economics,
location, labor market, assessment system of the region, and
education system are counted as system-related factors.

In the absence of vaccines and medication, most governments
made some interventions tailored to their society to control the
spread of the COVID-19 virus. Some governments used quite
harsh and restrictive methods such as lockdowns executed by
police or army interventions; whereas, others tried to use risk-
communication methods which are less disruptive such as
educating and actively communicating with the public about the
virus and encouraging them to keep social distance and staying
home (Haug et al., 2020).

Curfews, lockdowns, and restricting places where people can
gather for an extended period, such as shops, restaurants, work
offices, schools, universities, etc. were helpful strategies to gain
control over the damage of the virus. While these measures were
protecting people from the physical effect of the virus, they created
some other consequences. For example, they lead to drastic
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changes in the job market, business sector, and consumer behavior
(Donthu and Gustafsson, 2020). Countries around the globe
adopted distinct approaches to managing the dramatic changes in
the job markets and infrastructure. The countries that have
enough financial strength, supported businesses to help them to
remain in the job market; however, the others could not afford to
do the same. In the latter, small businesses especially could not
deal with the changes in the economy and they were forced
to close.

The sectors that need the physical presence of customers, such
as tourism, entertainment, and hospitality faced the highest
employment loss (Donthu and Gustafsson, 2020). It is very likely
that before the pandemic, students who consider taking part in the
tourism sector could change their minds. According to [flazoglu
etal. (2021), 44.7% of the adolescents receiving tourism education
think that the tourism sector is not a reliable choice due to
the pandemic.

When we turn the other side of the coin, we see that internet-
based businesses are dramatically booming; online shopping,
online entertainment, food delivery, online education, and so on.
For instance, during the pandemic gyms were closed because of
the lockdowns, or people preferred to stay at home as a precaution
for probable infection. During this period, personal trainers began
to create content on digital platforms (e.g., Youtube, Instagram)
and online training, digital fitness, yoga, and various physical
activity contents gained popularity (Sokolova and Perez, 2021;
Kim, 2022). Besides, even though restaurants were physically
closed, they implemented many different innovations and
improved their products and service to meet the growing demand
for online food delivery (Gavilan et al., 2021).

Staying home was a substantial response to prevent the spread
of the COVID-19 virus during the absence of vaccines and
medicines. However, it caused severe economic consequences
across the globe. From the Great depression in 1930, to the
COVID-19 period, we encountered the largest rate of employment
loss (Donthu and Gustafsson, 2020). This pressure on the job
market led to changes in producer and customer behavior. It can
be said that novel situations can cause different demands. Even
when the case is income and employment loss, the flexibility and
suitability of individuals can help individuals to make innovations
for their workplaces, change their mindsets, be open to novel
options, and benefit from the new opportunities to build a new

career plan.

Conclusion

Career Sailboat Model is a postmodern career-counseling
model in line with constructivism. More explicitly, by using a
sailboat metaphor gives individuals enough space to create their
own career path and their own story. The Career Sailboat model
has four main components responsible for individuals’ career
choices. These are individual factors, social factors, system-related
factors, and chance factors. These factors are interrelated and have
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dynamic relationships. This is why while an individual makes their
decision they all both affect each other and influence the
career course.

In this article, we defined the COVID-19 Pandemic as a
chance factor, and with the examples from the literature regarding
COVID-19 we tried to examine how it affected other factors
namely individual, social and system-related, and made
predictions about how all these factors can affect the overall career
decision with the effect of COVID-19.

For example, the experienced anxiety and stress levels
correlated with psychological resilience and self-efficacy. If the
career that the individual pursues has high levels of stressors but
the individual has a lower level of flexibility and resilience, the
chosen career can lead the individual to experience depression or
other negative emotions. In the case of Covid-19, individuals had
a chance to evaluate their flexibility as a response to a changing
work environment.

Besides, the social environments of individuals are also
influenced by the situation COVID-19 created. Some families
became supportive and egalitarian while some others went back
to more traditional values which resulted in a widening gender
gap. The gender gaps put women employees in a more vulnerable
position and put their careers in danger. Inequality in the share of
responsibilities in housework and childcare caused women to
experience less work satisfaction than their male colleagues, which
used to be almost equal.

It is known that there is no country that is not affected by
COVID-19. However, it does not have the same impact on
developed, developing, or underdeveloped countries. Their
available resources to support the public were not equal for
every country, and most counties could not provide enough
financial support. From the time of the Great Depression,
we experienced the highest level of employment loss. All these
factors can have triggering effects on the future career anxiety of
individuals. Students may consider engaging in such professions
that do not get affected by extreme events as much as tourism
sector does.

In short, there is always a chance to encounter extraneous
events in our lives. Our experience of these events gets its shape
according to our personal features, the characteristics of the
environment we are engaged in, and the major system we belong
to, and these events can affect all of these factors and our
experience as well. There is an endless reciprocal dialog between
different factors. This is why the occurrence of these types of
extraordinary events can lead us to redefine our career paths. In
the article, we aimed to demonstrate how accurate the Career
Sailboat Model is by stating that combining all these factors is
crucial to construct on€’s career decision and supporting its use
more extensively by career counselors. Even though the world
encountered pandemics earlier, none of them had large-scale
consequences as much as COVID-19 caused. That is why there are
still limited resources, and further research on the impact of
COVID-19 on career choices will be beneficial to demonstrate
the effects.
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Even though the world encountered pandemics earlier, none
of them had large-scale consequences as much as COVID-19
caused. That is why the literature is limited, and further research
on the impact of COVID-19 on career choices will be beneficial
to understand the dynamics. In career choices in the post-
pandemic era, it is essential to investigate how career choices have
been affected by human-made or natural calamities such as the
COVID-19 pandemic. The recent pandemic outbreak opened
doors to new career choices and brought new job market
challenges. The pandemic has changed our perception of
traditional day job office working culture. It made us realize that
we no longer depend on office settings to work, and it made us
consider online home-based jobs, irrespective of daily traveling.
In terms of time, quality, accountability, transparency, and cost-
effectiveness, such transformations must be examined. The
pandemic has given a glimpse of working online home-based jobs
and understanding its advantages and disadvantages.

On the other hand, service delivery jobs were unable to work
from home during this period. Instead, many people who were
engaged in that type of job, for example, health workers, police
officers, or shipping workers had to work even more than they
usually do; however, also they earned even higher; therefore,
understanding their experiences and why people want to engage
in these jobs or drop them off is significant. In addition to chance
factors, researchers can deeply investigate the impacts of other
factors (personal, social, and system-related) in the Career
Sailboat Model. Researching, exploring, and working on
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Family functioning buffers the
consequences of the COVID-19
pandemic for children’s quality
of life and loneliness

Micah A. Skeens®?*, Kylie Hill!, Anna Olsavsky?,
Jessica E. Ralph?, Shivika Udaipuria?, Terrah Foster Akard?
and Cynthia A. Gerhardt*?

*Center for Biobehavioral Health, Nationwide Childrens Hospital, Columbus, OH, United States,
2Department of Pediatrics, The Ohio State University School of Medicine, Columbus, OH, United
States, *Vanderbilt School of Nursing, Vanderbilt University, Nashville, TN, United States

COVID-19 resulted in mass quarantine measures early in the pandemic.
This disruption of daily life widened inequities and made children one of the
most vulnerable populations during the crisis. This national, cross-sectional
“COVID-Kids" study collected data from almost 500 parent—child dyads
using standardized measures to better understand the effects of COVID
exposure and impact on children’s quality of life and loneliness. Data were
collected via social media from May to July 2020. According to parent proxy
and child self-report, United States children experienced worse quality of life
(p<0.0001; d=0.45 and 0.53) and greater child-reported loneliness (p<0.0001)
when compared to normative, healthy samples (i.e., children who do not
have a chronic medical condition). Older children (r=0.16, p=0.001) and
female children (r=0.11, p=0.02) reported greater loneliness. Higher child-
reported family functioning scores were associated with better quality of
life (r=0.36, p<0.0001) and less loneliness (r=—0.49, p<0.0001). Moderated
mediation analyses indicated the indirect effect of parent COVID impact on
the association between COVID exposure and child quality of life was weaker
in the context of better family functioning. Results of this study raise concern
for the short-and long-term sequelae of the pandemic on the physical and
mental health of children. Healthcare providers and researchers must find
new and innovative ways to protect the well-being of children. Strengthening
family functioning may buffer the effects of the pandemic and improve overall
quality of life in our "COVID Kids."
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Introduction

In 2020, the novel coronavirus (COVID-19) rapidly spread around the world and was
declared a pandemic by the World Health Organization (WHO; Imran et al., 2020). The
United States has been one of the most affected countries, with over 96 million infections and
almost 1 million deaths as of September 2022 (Team, 2021; Centers for Disease Control and
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Prevention, 2022). To mitigate the public health crisis, mass
quarantine measures (“lockdown”) have included stay-at-home
orders, mandated masking, curfews, work from home, and cessation
of many in-person activities, including school attendance for
children. This disruption of daily life and routines widened inequities
and made children and adolescents one of the most vulnerable
populations during the crisis (Quinn et al., 2016; Golberstein et al.,
2020; Wang et al., 2020).

While much is known about childrens reactions to natural
disasters (Pina et al., 2008; Schoenbaum et al., 2009; McDermott and
Cobham, 2012), less is known about their response to pandemics.
Exposure to natural disasters can result in symptoms of post-
traumatic stress, depression, anxiety, and behavioral problems in
children (Pina et al,, 2008; Schoenbaum et al., 2009). Among the few
studies that have examined past pandemics’ impact on childrens
mental health (i.e., equine influenza, HIN1, and Ebola), negative
psychological outcomes such as stress, helplessness, and risky
behavioral problems have been reported (Meherali et al., 2021).
Although the direct physical sequelae of the COVID-19 virus may
be less severe in children, the pandemic has resulted in significant
indirect effects on children’s physical, social, and mental health
(Ghosh et al., 2020; Golberstein et al., 2020; Wang et al., 2020; Zar
et al,, 2020; Nobari et al., 2021; Samji et al., 2021; Elharake et al.,
2022). In one of the earliest surveys of over 2,000 youth with mental
health needs in the United Kingdom, over 80% reported the
pandemic resulted in worse mental health, 87% reported greater
social isolation, and 31% had reduced access to mental healthcare
(YoungMinds, 2020). Among 115 adolescent girls in the Netherlands,
one in four reported depressive symptoms above the clinical cut-off
during the first COVID-19 lockdown, and had an increased risk of
depressive symptoms when they reported poor family functioning
(Vacaru et al,, 2022). In another study, children in both Canada and
China had drastically reduced rates of physical activity and increased
sedentary behavior during the pandemic (Moore et al., 2020; Xiang
etal., 2020). Chinese children had increased distraction, irritability,
and fear in the early months of quarantine (Jiao et al., 2020).

In the United States, similar effects of the COVID-19 pandemic
on children’s quality of life and psychosocial functioning have been
reported. Longitudinal studies of youth well-being during the
pandemic found that children and adolescents reported higher
levels of internalizing and externalizing problems when they
experienced more pandemic-related stressors (Rosen et al., 2021;
Weissman et al., 2021). Children in the United States are also
engaging in less physical activity and greater amounts of screen
time, despite findings that suggest better health behaviors are
associated with improved mental health outcomes (Tandon et al.,
2021). Stress and anxiety in parents, as well as exposure to increased
information regarding the pandemic, may cause uncertainty, fear,
and other psychological and social consequences for children
(Fiorillo and Gorwood, 2020). A study of a community-based

Abbreviations: CEFIS, COVID-19 Exposure and Family Impact Scale; PedsQL,

Pediatric Quality of Life Inventory.
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sample of mothers and children found that pandemic-related
stressors