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Abstract

With the continued spread of the COVID-19 pandemic and the strict implementation of quarantine policy, the levels of anxi-
ety among university students surged in the lockdown period. Previous studies confirmed the effectiveness of social support
in mitigating anxiety, so offering social support should be of high priority in COVID-19, especially in quarantine. However,
various coping strategies against the pandemic may explain the link between social support and anxiety. The purpose of this
study was to investigate the associations of social support, coping strategy against COVID-19, and anxiety, identifying the
potential mediating effect of coping strategy between social support and anxiety during the COVID-19 quarantine. Home-
quarantined Chinese university students (N =2640; 68.79% female) completed online ratings of social support, coping, and
anxiety from February 21st to 24th, 2020, when they had been confined to their homes in the peak of the pandemic. Sex
and academic attainment being covariates, path analysis with parallel mediation were conducted using “lavaan” package in
R environment. Anxiety was significantly negatively related to subjective support and counselor support, while family sup-
port did not demonstrate substantive associations with anxiety. The mediating role of cognitive coping was found between
all the three social support sources and anxiety. Emotional coping and behavioral coping were found to partially mediate
the relationship between subjective support and anxiety, fully mediate the associations of family support and anxiety. How-
ever, the impact of counselor support on anxiety was not found to be mediated by emotional coping and behavioral coping.
This large-scale online study provides initial evidence that various coping strategies may mediate the relationship between
three sources of social support and anxiety in quarantine to some extent. Given that coping against COVID-19 is a valuable
reasearch goal upon the global ongoing challenge, the findings will shed more light on the mechanism in the link between
coping, social support, and anxiety.
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Background

The COVID-19 pandemic has escalated into a global cri-
sis currently, and over 50 thousand confirmed cases were
reported from the previous day, with total 4,424,330
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confirmed cases and 1.45% of fatal cases, as of July 30, 2021
(World Health Organization, 2021). Considering the high
transmission rate of this disease, many governments have
implemented national policies to reduce social contact, such
as requirement for quarantine at home, prohibition of out-
door activities, extension of national holidays, and closure
of schools (Yue et al., 2020). With increasing numbers of
COVID-19 infections at the outbreak, China extended the
lockdown policy imposed on Wuhan on 23 January to all
the other cities, leading to a nationwide home quarantine
period (Wang et al., 2020b). However, the quarantine policy
which forced residents to stay indoors and regulate physi-
cal interaction amplifies psychological and social burdens.
Greek students reported that their mental health was greatly
impacted by the closure of universities and the subsequent
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transition to distance learning (Karasmanaki & Tsantopou-
los, 2021). Moreover, a majority of students interviewed in
the United States demonstrated the elevated sense of social
isolation (Son et al., 2020).

Particularly, some studies called for the attention on the
age-based differences in the negative anxious emotion. By
definition, anxiety is a feeling of apprehension, dread, or
foreboding with autonomic signs and symptoms, in the
presence or absence of a stressful situation (Zhou et al.,
2016). A global survey of 1653 participants from 63 coun-
tries observed high levels of stress and anxiety regardless of
the number of COVID-19 cases, and further found age as
moderator between the pandemic stress and anxiety, indi-
cating that younger groups were more vulnerable to stress
(Varma et al., 2020). A corresponding study of 1297 sam-
ples during the COVID-19 confinement found high anxiety
among French university students (Vigouroux et al., 2021).
An Ecuadorian study found that social isolation affected the
mental health of the public, and students tended to be more
anxious than nonstudents (Mautong et al., 2021). Anxiety
was also found among Indonesian, Taiwanese and Thai uni-
versity students in a comparative study in which Thai stu-
dents presented the highest levels of anxiety (Pramukti et al.,
2020). These studies suggested age-specific interventions for
the vulnerable individuals (Bruffaerts et al., 2018). There-
fore, coping strategies to reduce anxiety among university
students should arouse great attention of the researchers.

Among the interacting factors that have been shown to
influence anxiety, social support has been identified as one
of the most valuable predictors of anxiety. There is con-
siderable evidence that social support is an effective factor
to alleviate anxiety (Zhu et al., 2020). A Chinese study in
February 2020 demonstrated that medical students who pos-
sessed medium or low level of social support were inclined
to elicit an elevated possibility of mild to severe anxiety than
those with high level of social support (Yin et al., 2021),
anxiety being associated with reduced likelihood of seek-
ing social support. More importantly, lack of social sup-
port in home quarantine period may elicit anxiety. Study
among French students during lockdown identified tensions
at home, difficulties isolating, and not direct outdoor access
as the risk factors for anxiety, while family and friend sup-
port were protective factors (Bourion-Bedes et al., 2021).
Study on home-quarantined nursing students in China found
insufficient social support was one of the risk factors for
anxiety (Li et al., 2021b). Lack of adaptive functioning in
the relationships among the family members during the lock-
down period may cause mental disorders, especially regard-
ing younger students. The prolonged confinement at home
may elicit frustration and boredom, lack of physical contact
with classmates, desire for personal space, which can trigger
subsequent problematic interactions among families (Wang
et al., 2020b). Besides, social distancing (e.g., confinement
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to unsupportive home environments and isolation from
closed social networks) may result in more stressors (Fish
et al., 2020). Result of thematic analysis of the interviewed
students in Australia viewed social support as one dominant
theme the students were concerned about (Brett et al., 2021).
Therefore, social support is urgently needed to avoid exac-
erbating existing anxiety in quarantine.

Apart from social support, the literature proposed the
significance of utilizing accurate coping strategies against
COVID-19 in mitigating anxiety. Study on general health
has found that COVID-19 anxiety was negatively related
with COVID-19 coping (Yildirim et al., 2021). Prior study
also found the availability of updated health information and
precautionary behaviors were associated with lower levels
of anxiety (Wang et al., 2020a). Similarly, it was reported
that health care professionals who had no COVID-19 update
were almost 5 times more likely to elicit anxiety than those
who had an update (Teshome et al., 2020). Furthermore,
Chinese nursing students reported various degrees of fear,
anger, and anxiety, and fear emotion was moderately and
positively associated with anxiety during the lockdown
period (Huang et al., 2020). Hence, the importance of gaug-
ing coping strategies toward COVID-19 and their potential
influences on anxiety has been highlighted in the extant lit-
erature. Although the construct of coping embraced social
support in a broad sense (Kassam, 2019), social support
should be tailored as one separate variable apart from cop-
ing for the sake of the specific role of social support in the
pandemic-related coping mechanism. Consequently, while
it is clear that social support affects anxiety and that coping
strategy impacts anxiety, it is unclear as to whether differ-
ent coping strategies, such as cognitive coping, emotional
coping, and behavioral coping, would explain associations
between various social support sources and anxiety.

Social Support and Anxiety in the Pandemic

The significant role of social support in coping with COVID-
19 deserves great attention. One American study surveyed
the types of coping that 1086 Americans employed to man-
age stressors online in early April 2020 and encouraged
frequent use of emotional support-seeking strategies (Park
et al., 2020). Indeed, numerous studies on students docu-
mented the relationship between social support and anxiety
in the COVID-19 context. Specifically, studies have probed
into the anxious problem during the COVID-19 confine-
ment on a variety of university populations. A Chinese
study sampled on 7143 college-level medical students found
a negative association between social support and anxiety
(Cao et al., 2020). A cross-sectional study of 3454 voca-
tional college students found that perceived social support
was negatively correlated with general anxiety as well (Mai
et al., 2021). Survey from 506 university students in Turkey
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also justified the negative relationship between social sup-
port and quarantine-related anxiety (Yalcin et al., 2021).
The empirical study conducted in the lockdown in China
observed the negative correlation between social support and
trait anxiety, and social support was negatively associated
with state anxiety (Ao et al., 2020). Despite these findings,
the majority of research examining the associations between
social support and anxiety in COVID-19 has focused on the
general social support, rather than specific social support
from various sources. Therefore, additional research cover-
ing diversified sources of social support is needed to fully
characterize the relationship between social support and
anxiety in quarantine.

Social support is normally defined as the individual’s
perceived availability of potentially supportive social ties
(Cohen & Hoberman, 1983). Based on the typologies of
Chinese version of the Social Support Rating Scale (SSRS)
(Duan et al., 2019; Xiao, 1994, 1998), social support can be
classified into two categories, namely, subjective support
and objective support. The former is a broader measure of
perceived availability of support from family and friends,
labelled as subjective support, indicating the perceived sat-
isfaction, and feeling of being supported and understood
of the individual, while the latter is objective and practi-
cal support in terms of frequency of contacts, referring to
the relationship-specific actual support directly from social
networks (such as family, colleagues, and other group rela-
tionships) (Duan et al., 2019). Most of the existing studies
were concerned about the perceived support. One compara-
tive study found that perception of more satisfactory support
contributed to higher levels of anxiety for Indonesian and
Thai students (Pramukti et al., 2020). Given the mixed find-
ings concerning social support and anxiety, subjective sup-
port was identified as an overarching parameter in this study.
In other words, the role of subjective support should be fur-
ther analyzed, especially in conjunction with other types of
support. Given that the perception of resources may not rep-
resent resources actually possessed (Chwaszcz et al., 2021),
and people tend to use available resources to cope effectively
with difficulties, the constructs of subjective support and
objective support were reasonable in the COVID-19 situa-
tion. Objective support was further categorized into family
support and counselor support to highlight the situational
nature of social support in COVID-19 pandemic. There is a
need for the distinction of the sources of objective support
in that Chinese students regarded support from family and
friends as the most used support and support from teach-
ers as the least used one (Mai et al., 2021). Family support
referred to the availability of objective support from fam-
ily and counselor support tapped the utilization of support
from psychological counselors when individual met mental
stress. The multiple sources of objective support invoked the
specific exploration of their roles in the pandemic-related

coping system. The study based on Chinese Weibo users
revealed that the public were more worried about their
families than friends and tended to seek emotional support
from their families in the pandemic (Li et al., 2020b), since
seeking family support could satisfy emotional needs and
thus reduce stress in an emergency (Chwaszcz et al., 2021).
Keeping good interpersonal relationships with family mem-
bers could reduce the anxiety of Spanish university students
(Garvey et al., 2021). Moreover, offering online counseling
was another source of psychological support. Previous stud-
ies have made recommendations that experts should provide
sufficient mental healthcare services including preventive
support and counseling to vulnerable young students while
monitoring their anxiety levels (Karasmanaki & Tsantopou-
los, 2021). From this viewpoint, counselor support could be
an important source of social support in the pandemic.

Coping Strategies as Mediators of the Link Between
Social Support and Anxiety

Coping strategies are defined as certain cognitive, emo-
tional, or behavioral actions employed in the face of stressors
beyond personal resources, which are normally classified as
either positive or negative (Vinothkumar et al., 2016). Posi-
tive coping, namely, problem solving or looking for advice,
was supposed to decrease stress, while negative coping, such
as self-blame, avoidance, and wishful thinking, was found
to be related to higher levels of stress (Vinothkumar et al.,
2016). Patients with negative coping suffered more anx-
ious emotions in contrast to the corresponding parts using
constructive coping strategies (Jankowska-Polanska et al.,
2020).

The unprecedented COVID-19 has stimulated much of
research on the mediating role of coping in the relationship
of social support and mental system. A COVID-19 related
study on individuals who had participated in a psychologi-
cal support project in Poland found that coping strategies
exerted a mediating role both in the association between
resource gains and the quality life, and between resource
losses and the quality of life, which included the domain of
psychological health (Chwaszcz et al., 2021). In specific,
resource gain reduced helplessness-based coping, while
resource loss increased helplessness which in turn reduced
the quality of life. Previous studies have proved the inter-
related associations of social support, coping and wellbe-
ing, while some literature highlighted the mediating effect
of coping between social support and anxiety. Positive refo-
cusing, which was an adaptive coping strategy in COVID-
19, was pursued as a mediator among elderly population
so that higher perceived social support led to higher posi-
tive refocusing, which in turn resulted in less incidence of
anxiety (Labadi et al., 2021). One empirical study in China
demonstrated the mediating effect of coping style between
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social support and anxiety during COVID-19. By use of the
Self-rated Anxiety Scale, Social Support Rate Scale, and
Trait Coping Style Scale, the study surveyed Chinese medi-
cal staff and found that social support had direct and nega-
tive effect on anxiety. Further, social support also exerted
indirect effect on anxiety through the partial mediating role
of positive coping and negative coping. This COVID-19-re-
lated study provided preliminary evidence that the impact of
social support on anxiety may operate through coping (Zhu
et al., 2020). Although how different social support sources
influence coping strategies against COVID-19 is unclear,
previous disaster-related study which demonstrated a posi-
tive association between social support and problem-focused
coping under typhoon circumstances proved an evidence on
the link between social support and coping strategies (Chao,
2017). To be more specific, a COVID-19 related study in
Taiwan found that lower perceived social support was sig-
nificantly associated with higher active coping (Li et al.,
2021a). Again, Chinese students with high levels of social
support from family and friends tended to adopt more posi-
tive coping strategies (Mai et al., 2021). These studies have
proposed the potential mediating role of coping between
social support and anxiety in the pandemic context.
Therefore, the present study focused on the potential
mediating roles of three coping strategies in the relationship
of various social support and anxiety under the COVID-19
pandemic context. The impact of coping strategies on anxi-
ety can be understood in the context of Lazarus and Folk-
man’s theory of psychological stress, which posits that the
dynamic interactions between individuals and their environ-
ment provoke stress, and individuals address the stressor by
appraising the significance of stressors and utilizing their
perceived resources (Lazarus & Folkman, 1984). Although
pandemic-related research has consistently shown the effect
of positive coping and negative coping on the anxiety, the
classic categorization of positive coping and negative cop-
ing cannot unravel the associations between the internal
construct of coping and mental disorders in the pandemic,
which indicates a contextual gap. According to the existing
theory of coping, coping is defined as cognitive and behav-
ioral efforts employed to manage the external or internal
demands of stressful events (Folkman & Lazarus, 1984).
Meanwhile, the coping process is deeply related to the
emotional mechanism (Belhaj et al., 2016), and Roseman
(2013) addresses emotion as “a coherent, integrated system
of general-purpose coping strategies, guided by appraisal,
for responding to situations of crisis”. Coping strategies
are also defined as “efforts to regulate emotions, behaviors,
cognitions, psychophysiology, and environmental aspects in
response to the stress of everyday events” (Morales-Rodri-
guez & Perez-Marmol, 2019). Further, coping strategies are
situation-based, and the effectiveness of the same strategy
can be varied depending on the specific situation (Carver
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et al., 1989; Lazarus & Folkman, 1984). Hence, emotion
can be examined as a coping strategy against the pandemic
on an exploratory basis. In fact, a recent study has employed
the construct of emotional and cognitive responses, and
behavioral coping in the COVID-related study (Cai et al.,
2020). Given the lack of COVID-related theorizing of cop-
ing strategies, the present study constructed a pandemic-
specific framework of coping strategies, namely, cognitive,
emotional, and behavioral coping, on the basis of the stress
and coping model to highlight the eminently situational
nature of the functionality of coping strategies. Coping strat-
egies in this study was defined as individual’s response to
the threat of COVID-19 in the aspects of cognition, emotion,
and behavior. To be specific, cognitive coping indicated the
appraise and awareness of the current crisis and the way
pandemic news was handled. Appropriate acquisition of
COVID-19-related information would lead to lower levels
of anxiety (Wang et al., 2020a), while other study found Chi-
nese students who eagerly updated the pandemic information
might develop anxiety symptoms (Huang & Zhao, 2020).
The classic emotional-focused coping drawn by the Cogni-
tive-Motivational-Relational Theory of emotion pertained
to the emotional adaptive actions, including the search for
emotional support, emotional suppression, avoidance, etc.
(Lazarus, 1999). According to Taylor’s (2019) psychologi-
cal conclusions of the pandemic, a moderate level of fear
and anxiety facilitated people to cope with health threats,
while severe distress hindered coping. Besides, the manage-
ment of emotions resulted in effective coping with stress
(Cabanach et al., 2016). In this sense, individual’s emotional
response promoted coping, and moderate emotional reac-
tions could be deemed as positive and adaptive emotional
coping, resulting in constructive functions. The impact of
emotional coping can be assumed based on an early research
on the onset of the pandemic in Poland that has found the
emotional reactions to the perceived threats served an instru-
mental role in motivating individuals to cope proactively
(Cypryanska & Nezlek, 2020). In this view, emotional cop-
ing thereby referred to moderate and reasonable COVID-
19 specific emotional reactions to the perceived threats of
COVID-19. Herein, the construct of emotional reactions was
a broader use of emotion models, which was more adaptive
and oriented to the practical research needs. Evidence of
Chinese local and overseas university students proved that
fear of infection and insecurity were significant predictors
of anxiety (Feng et al. 2021). In addition, worry about the
influence of COVID-19 had a highly positive effect on the
level of anxiety (Dhar et al., 2020). Again, healthcare work-
ers who had COVID-19 related worry were more likely to
elicit severe anxiety (Teshome et al., 2020). Behavioral cop-
ing signified the activities to alter the stressful encounter
(Lazarus & Folkman, 1984), indicating the preventive meas-
ures in the pandemic specifically, namely, masking-wearing,
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hygiene practice, control of social distancing, and avoidance
of potential infectious circumstance (Kim et al., 2021). Per-
sonal preventive measures including handwashing, social
distancing, and wearing face masks were found to be related
to fewer psychiatric symptoms (Tan et al., 2020; Wang et al.,
2020a). Given that coping plays a mediating role in the rela-
tionship between social support and anxiety, there is a reason
to hypothesize that coping strategies would be a mediator
between social support and anxiety in the pandemic-related
context. This novel model would broaden the perception of
the coping mechanism in COVID-19.

The Present Study

The ultimate goal of the present study was to bring aware-
ness of the effect of social support and pandemic-related
coping of university students in response to the anxiety in
COVID-19 quarantine. To the best of our knowledge, previ-
ous studies did not untangle the complex associations among
the above variables in the pandemic context, neither the rela-
tionship between specific social support sources and anxiety,
nor the potential mediating roles of various coping strate-
gies between specific social support sources and anxiety.
Whilst most research has estimated the mediation model of
coping under the construct of positive and negative coping
strategies, few researchers have considered the potentiality
of other competing models and probed into the intermedi-
ary role of coping between social support and anxiety under
alternative constructs of coping and social support.

Accordingly, the purpose of the current study was to eval-
uate the relationship between social support, coping strategy,
and anxiety using the sample of home-quarantined Chinese
university students at the height of COVID-19. The present
study sought to answer the following questions:

Q1 Are the three sources of social support (i.e., subjec-
tive support, family support, and counselor support)
associated with anxiety among Chinese university
students?

Q2 Do coping strategy (i.e., cognitive coping, emotional
coping, and behavioral coping, respectively) mediate
the association between the three sources of social sup-
port and anxiety?

Considering previous studies and the hypothesized asso-
ciations concerning social support, coping strategy, and
anxiety, the following hypotheses were formed specifically:

H1

Subjective support and anxiety are significantly negatively
correlated.

H1la

The relationship between subjective support and anxiety
is mediated by cognitive coping.

H1b

Emotional coping has a mediating effect on the relation-
ship between subjective support and anxiety.

H1lc

Behavioral coping plays a mediating role in the relation-
ship between subjective support and anxiety.

H2

Family support is related to anxiety significantly and
negatively.

H2a

The relationship between family support and anxiety is
mediated by cognitive coping.

H2b

Emotional coping has a mediating effect on the relation-
ship between family support and anxiety.

H2c

Behavioral coping plays a mediating role in the relation-
ship between family support and anxiety.

H3

Counselor support and anxiety are significantly negatively
correlated.

H3a

The relationship between counselor support and anxiety is
mediated by cognitive coping.
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H3b

Emotional coping has a mediating effect on the relation-
ship between counselor support and anxiety.

H3c

Behavioral coping plays a mediating role in the relationship
between counselor support and anxiety.
The conceptual model is presented as follows (Fig. 1):

Materials and methods
Participants and Procedure

This large-scale study was implemented under the context of
psychological counseling service whose aim was to gauge
the psychological status and initiate counseling assistance
during COVID-19 quarantine. The study was approved by
the Human Research Ethics Committee of City University
of Macau (EA2001025). Participants include 2640 young
adults (out of 2680 recruited) aged 18 to 25 from a compre-
hensive university in an developed economic zone in China.
Adopting stratified random sampling represented in terms
of students’ sex, age, and academic attainment, recruitment
occurred through the school email platform during February
21st to 24th of 2020, when the students had been confined
at home with their families for at least one month since the
outbreak of COVID-19 in Wuhan. After granting informed
consent via the guidelines at the beginning of the survey,
the respondents completed three online questionnaires con-
cerning social support, coping strategy, and anxiety anony-
mously. Before the formal questionnaires, students’ soci-
odemographic data were collected, including sex, major,
academic attainment (graduate or undergraduate), current

Fig.1 Conceptual model of
the relationship between social
support, coping strategy, and
anxiety

Subjective support

location (Hubei Province, the pandemic zone or not), self-
perceived health status, and isolation condition (medically
observed or not), by which it meant that residents were
required to stay indoors and self-monitor their temperatures
if they showed common cold symptoms.

Measures
Social Support Questionnaire (SSQ)

The Social Support Questionnaire (SSQ) derived from the
Chinese version of the Social Support Rating Scale (SSRS)
to evaluate the respondent’s availability of different social
support sources under pandemic context (Duan et al., 2019;
Xiao, 1994, 1998). The revised SSQ adopted the typolo-
gies of the SSRS, which contained subjective support and
objective support originally, and categorized objective
support to family support and counselor support to high-
light the situational nature of social support in COVID-19
pandemic. Hence, the present SSQ was divided into three
dimensions, including subjective support (items 1-2), fam-
ily support (items 3—4) and counselor support (items 5-6).
Subjective support evaluated the individual’s emotional
experience of being supported and understood by the outer
social networks, and the items were listed as “I can rely on
my families and friends when I meet mental stress in the
COVID-19 pandemic” and “I feel being supported by my
families and friends”. Family support referred to the avail-
ability of objective support from family when individual
meets mental stress and the example of item was “I talk to
my families in face of mental stress in the epidemic”. Item
like “T talk to my counselors in face of mental stress in the
epidemic” represented the dimension of counselor support,
which accessed the degree of utilization of support from
counselors when individual meets mental stress. Items were
rated on a 1 (“strongly disagree”) to 5 (“strongly agree”)

Sex

Family support

Counselor support
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point Likert scale, with higher scores indicating greater
availability of support in the pandemic. The mean value of
each dimension was viewed as the level of the corresponding
social support status. In the present sample, the results of
Pearson’s correlations for the subjective support (r=0.922,
p <0.01), family support (r=0.647, p <0.01), and counselor
support subscales (r=0.932, p <0.01) were satisfactory.

Coping Strategy Questionnaire (CSQ)

Given the lack of pandemic-related coping instrument,
the researchers designed a COVID-19 situational coping
questionnaire. Guided by the theory of psychological stress
(Lazarus & Folkman, 1984), the Coping Strategy Question-
naire was framed to evaluate coping strategies against the
COVID-19 pandemic, including dimensions of cognitive
coping (CC; items 1-3), emotional coping (EC; items 4—6)
and behavioral coping (BC; items 7—10). This 5-point Likert
scale ranged from 1 (“strongly disagree”) to 5 (“strongly
agree”). The subscale of emotional coping was reversely
coded, with higher scoring indicating higher tendencies of
utilizing appropriate emotional response. The means of the
item scores were used as a measurement of the coping status.
The 10 items were listed as follows:

1. I understand the preventive information regarding
COVID-19.

2. I have paid close attention to the news about the
COVID-19 epidemic.

3. I believe that the COVID-19 epidemic can be under
effective control.

4. Tam worried about being infected with COVID-19.

5. T am afraid that everyone could be the infected with
COVID-19.

6. I feel unsafe even if I wear mask outside.

7. I wear mask when I go outside.

8. I have paid more attention to personal health than
before.

9. TIhave cancelled outing schedules and social gathering.

10. Thave tried to avoid going to the hospital to keep away

from infection.

Factor structure was verified using principal component
analyses, with a total of three factors accounting for 61.396%
of the variance, and factors of CC, EC, and BC account-
ing for 24.540%, 18.674%, and 18.183%, respectively. This
scale exhibited satisfactory validity with an index of 0.795 in
the Kaiser—-Meyer—Olkin test, and a significant result in the
Bartlett’s test of sphericity. The fit indices of factor analysis
were acceptable (;(Z/dfz 5.324, GF1=0.987, CFI1=0.979,
NFI=0.975, RMSEA =0.040, RMR =0.018). The Cron-
bach’s alpha coefficient was 0.83 with 0.70, 0.67, and 0.77

of it and 0.67, 0.67, and 0.76 of omega alpha coefficient for
each subscale dimension (CC, EC, BC), respectively.

Self-rating Anxiety Scale (SAS)

Participants completed the Self-rating Anxiety Scale
(SAS), a 20-item questionnaire with items measured on a
4-point scale (1 =rarely, 2 =sometimes, 3 =frequently, and
4 =always) developed by Zung (1971) that assessed the anx-
iety level of the students. Some item examples evaluating the
anxious symptoms were: “I feel more nervous and anxious
than usual”; “I get upset easily or feel panicky”; “My arms
and legs shake and tremble.” The aggregate score of the
SAS questionnaire was computed as the sum of the 20 items
multiplied by 1.25, with higher scores representing more
symptoms of anxiety. The scale had been proved reliable
and valid, with a Cronbach’s alpha coefficient of 0.76 in the
Chinese context (Tang et al., 2010) and 0.89 in this research.
According to the recommended anxiety index (Dunstan &
Scott, 2020; Zung, 1980), the levels of anxiety were assessed
as follows: values below 45 indicating “Anxiety within nor-
mal range”; values between 45 and 59 indicating “Mild to
moderate anxiety”; values in the range of 60-74 indicating
“Marked to severe anxiety’’; values of 75 or above indicating
“Most extreme anxiety”.

Statistical Analyses

All the analyses were computed under R environment (Ver-
sion 4.0.2). First, preliminary analyses were performed to
extract the reliability and descriptive statistics, consisting
of the factor analysis, mean, and standard deviations of the
variables under study. Next, correlation matrix among all
variables was conducted in R using the “corrplot” package.
Then, the hypothesized model (see Fig. 1) was examined
by means of path analysis with parallel mediation using
the “lavaan” package (Rosseel, 2012). In this multivariate
theoretical assumptions, three sources of social support (i.e.,
subjective support, family support and counselor support)
were used as predictors, coping strategies (i.e., cognitive
coping, emotional coping, and behavioral coping) were used
as mediators, and anxiety was used as outcome variable.
Sex and academic attainment were included as covariates
in the model. Path analysis modeling was performed using
Maximum Likelihood (ML) as the estimator. For direct and
indirect effects, significance was considered to be indicated
by p values under 0.05. Model fit statistics included com-
parative fit index (CFI; 0.95 or above indicative of good fit),
Tuker-Lewis index (TLI; 0.90 or above indicative of good
fit), root mean square error of approximation (RMSEA; 0.05
or below indicative of good fit), and standardized root mean
square residual (SRMR; 0.05 or below indicative of good fit)
(Bollen, 1989; Browne & Cudeck, 1993).
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Results
Descriptive Statistics and Correlations

A total of 2640 Chinese university students who were
quarantined at home living with their families participated
in this study with 68.79% female and 31.21% male par-
ticipants (Table 1). The students surveyed were composed
of graduates (14.51%) and undergraduates (85.49%), with
the age ranging from 18 to 25 years, including 677 fresh-
men, 616 sophomores, 545 juniors, 588 seniors, 83 First-
year graduate students, 69 s-year graduate students, and
62 third-year graduate students, specifically. All the par-
ticipants were required to stay at home with their families

at the height of the pandemic in China, and the students
(0.91%) who showed common cold symptoms (i.e., runny
nose, sore throat, but not headache) were demanded to be
medically observed (i.e., self-monitoring of body tempera-
ture at home). The students’ current perception on health
were also assessed and 98.52% of participants claimed that
they were very healthy or healthy.

The students showed significantly higher anxiety dur-
ing the COVID-19 outbreak than the normal period
(Mcovip.-19=36.25, SDcovip.19=4-57; Mcpinese norm = 29-78,
SDhinese norm = 0-46; t=72.815, p=0.000) (Li et al., 2004),
though anxiety levels remained in the normal range for
95.64% of students. To be specific, 108 students (4.09%)
experienced mild to moderate level of anxiety, 6 students
(0.23%) were identified as marked to severe level of anxiety,

Table 1 Sociodemographic and descriptive characteristics of the participants (n=2640)

Sociodemographic characteristics N %
Gender

Male 824 31.21

Female 1816 68.79
Academic attainment

Graduate student 383 14.51

Undergraduate 2257 85.49
Current location

Hubei Province (the epicenter) 62 2.35

Other provinces 2578 97.65
Isolation condition

Medically observed 24 0.91

Not medically observed 2616 99.09
Self-perceived health status

Very healthy 2136 80.91

Healthy 465 17.61

Not sure 37 1.4

Not healthy 2 0.08
Anxiety

Normal 2525 95.64

Mild to moderate 108 4.09

Marked to severe 6 0.23

Most extreme 1 0
Variable Mean SD
Social support

Subjective support 4.70 0.52

Family support 4.62 0.57

Counselor support 4.44 0.82
Coping strategy

Cognitive coping 4.53 0.47

Emotional coping 2.76 0.87

Behavioral coping 4.76 0.37
Anxiety 36.25 4.57
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and only 1 student experienced most extreme level of anxiety
(Table 1). Ratings of subjective support, cognitive coping,
and behavioral Coping were high (Mqg=4.70, SDgg=0.52;
Mec=4.53, SD¢=0.47; Mg=4.76, SDg-=0.37), while
the mean of emotional coping was comparatively low
(Mgc=2.76, SDg-=0.87) (Table 1). Correlation matrix
among all variables is depicted in Fig. 2. Specifically,
increased anxiety was associated with decreased subjective
support (r=— 0.29, p <0.01), family support (r=— 0.26,

SS

FS

1]
O
CC 0.45 0.48 0.41
O
O
EC 0.01 -0.05 -0:01 -0.03
O
w
BC . . 0.42 0.47 -0.1
§ 6]
om
A -0.29 -0.26 -0.3 -0.19 -0.14 0.12
A 05 0 05 1

Fig.2 Correlation matrix among all variables. SSsubjective sup-
port, FStfamily support, CScounselor support, CCcognitive coping,
ECemotional coping, BCbehavioral coping, Aanxiety. Matrix was
created in R using the “corrplot” package

Fig. 3 Path analysis model
depicting the relationship
between social suppor, coping
strategy, and anxiety. All the
coefficients are standardized;
dashed lines indicate the insig-
nificant path effect; *p <.05,
**p<.01, #*+*p <.001

p<0.01), and counselor support (r=— 0.30, p<0.01).
Anxiety was also negatively correlated with cognitive cop-
ing (r=- 0.19, p<0.01), emotional coping (r=— 0.14,
p <0.01), and behavioral coping (r=—-0.12, p<0.01).

Hypothesis Testing

The path analysis model was conducted to measure the
associations of social support, coping and anxiety among
home-quarantined students. Sex and academic attainment
were entered as covariates in the model to control for the
potential effect of predictors in the analyses. Overall fitness
of the path model was acceptable (y*(8)=73.284, p <0.01;
RMSEA =0.056; CFI=0.976; TLI=0.921; SRMR =0.020).
Standardized regression coefficients of the hypothesized
model are depicted in Fig. 3, and Table 2 demonstrates the
mediation results.

As can be seen in Fig. 3, higher subjective support
(B=-1.731, p=0.000) and counselor support (f=— 1.124,
p=0.000) were significantly associated with lower anxiety,
providing support for H1 and H3, while higher family sup-
port was not significantly associated with lower anxiety
(B=-0.195, p=0.408), which did not support H2. The larg-
est standardized regression coefficient was from subjective
support to anxiety (p=— 1.731), suggesting that increases
in subjective support by one standard deviation decreased
anxiety by almost two standard deviations.

In the mediation Pathwayl from subjective support to
anxiety, subjective support was positively related to cogni-
tive coping (p=0.132, p=0.000), which in turn was nega-
tively related to anxiety (p=— 0.508, p=0.016); subjective
support disposed greater use of emotional coping (§=0.103,
p=0.017) and lower anxiety (B=— 0.710, p=0.000); sub-
jective support was also positively related to behavioral
coping (f=0.250, p=0.000), which in turn was positively
related to anxiety (f=1.138, p=0.000). Higher subjective

Sex

.056

Academic
attainment

Behavioral coping
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Table 2 The mediation analysis of coping in the relationship between social support and anxiety

Pathway1 B SE P Conclusion
Direct effect
Subjective support — Anxiety - 1.731 223 .000
Indirect effect
Subjective support— Cognitive coping — Anxiety —.067 .030 .024 Partial
Subjective support — Emotional coping — Anxiety —.073 .032 .023 Partial
Subjective support — Behavioral coping — Anxiety 284 .073 .000 Partial
Pathway?2 B SE P Conclusion
Direct effect
Family support — Anxiety —.195 236 408
Indirect effect
Family support— Cognitive coping — Anxiety —.072 .032 .024 Full
Family support — Emotional coping — Anxiety 126 .037 .001 Full
Family support— Behavioral coping — Anxiety 234 .061 .000 Full
Pathway3 B SE P Conclusion
Direct effect
Counselor support— Anxiety —1.124 142 .000
Indirect effect
Counselor support — Cognitive coping — Anxiety —.030 .014 .033 Partial
Counselor support — Emotional coping — Anxiety —.031 .021 136 Na
Counselor support — Behavioral coping — Anxiety .008 .011 .500 Na

N=2640. Pathway!1 is from the subjective support model, Pathway?2 is from the family support model, and Pathway3 is from the counselor sup-

port model

support was associated with lower anxiety (B=— 1.731,
p=0.000), and this effect was partially mediated through
cognitive coping (indirect effect p=— 0.067, p=0.024),
emotional coping (indirect effect f=— 0.073, p=0.023),
and behavioral coping (indirect effect § =0.284, p=0.000).
Therefore, cognitive coping, emotional coping and behav-
ioral coping acted as partial mediators of the relationship
between subjective support and anxiety, which supported
Hla, H1b, and Hlc, and the largest indirect effect of behav-
ioral coping indicated that behavioral coping had the largest
meditating effect between subjective support and anxiety.

In Pathway?2 from family support to anxiety, family sup-
port increased cognitive coping (f=0.141, p=0.000) and
behavioral coping (p=0.206, p=0.000), and decreased
emotional coping (=— 0.177, p=0.000). Given that the
direct effect of family support on anxiety in the model was
nonsignificant (§=— 0.195, p=0.408), cognitive coping,
emotional coping and behavioral coping fully significantly
mediated the relationship between family support and anxi-
ety (magnitude of indirect effect: f=— 0.072, p=0.024;
Bec=0.126, p=0.001; Pg-=0.234, p=0.000). This result
provided support for H2a, H2b, and H2c.

In Pathway3 from counselor support to anxiety, counselor
support increased cognitive coping (f=0.060, p =0.000),
but the effect of counselor support on the emotional coping

@ Springer

(p=0.044, p=0.128) and behavioral coping (p=0.007,
p=0.494) were not significant. Higher counselor sup-
port was also significantly associated with lower anxiety
(B=- 1.124, p=0.000), and this effect was significant
when adding cognitive coping (magnitude of indirect effect:
B=— 0.030, p=0.033), but not significant when adjusting
for scores on emotional coping (magnitude of indirect effect:
B=-0.031, p=0.136) and behavioral coping (magnitude of
indirect effect: =0.008, p=0.500). This result suggested
that cognitive coping partially significantly mediated the
effect of counselor support on anxiety, supporting H3a,
while there was no significant mediation effect observed in
emotional coping and behavioral coping, which did not sup-
port H3b and H3c.

Discussion

The foremost intention of the present study was to clarify the
associations between social support, coping strategies, and
anxiety. In response to the first research question, subjective
support, and counselor support were significantly and nega-
tively associated with anxiety, while family support did not
demonstrate substantive associations with anxiety. Regard-
ing the second research question, the further mediation
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analysis found mediating effects of cognitive coping, emo-
tional coping, and behavioral coping respectively on the
relationship between subjective support, family support, and
anxiety, while cognitive coping, but not emotional coping
and behavioral coping, played a partial intermediary role
in the relationship between counselor support and anxiety.

First, the current study indicated that the level of anxiety
during the COVID-19 outbreak was higher than the normal
period before the pandemic. However, it was much lower
than the Chinese medical staff (36.25+4.57 vs 46.1 +10.4)
(Zhu et al., 2020). In the same vein, the anxiety level of
the college students was lower than the suspected infectious
cases who were required to be self-isolated at home in the
Chinese epicenter (Xiao et al., 2020). These differences
could be attributed to the distinctions in the residence of the
respondents, confirming a previous finding that the psycho-
logical symptoms of individuals working in the epicenter
were higher than those working outside the epicenter (Lai
et al., 2020). The current study found that 4.09% of the stu-
dents experienced mild to moderate level of anxiety, with
0.27% having severe to extreme levels. Comparing to the
COVID-related studies using the Zung self-rating anxiety
scale, 35% of the students in Saudi Arabia experienced mod-
erate to extreme levels of anxiety (Khoshaim et al., 2020),
while 25.3% of the students in Pakistan exhibited mild to
moderate level of anxiety (Baloch et al., 2021). Looking at
students in China, Cao et al. (2020) argued approximate 24%
of college medical students experienced mild to moderate
level of anxiety, with 0.9% having severe anxiety during the
COVID-19 outbreak. In contrast, a study during the lock-
down reported a much higher anxiety level (34% for severe
anxiety and 28.5% for mild to moderate anxiety) among
Spanish students (Diaz-Jimenez et al., 2020). Likewise,
66.1% of the American counterparts revealed mild to severe
anxiety (Guo et al., 2021). These findings indicated that the
levels of anxiety among university students, regardless of
nation and major, were affected during the confinement. The
main reason for the comparative low levels of anxiety of
Chinese students could be the timely reactions of Chinese
government to restrict the spread of COVID-19 which con-
trolled the fatal influence of the pandemic.

As a response to H1, Hla, H1b, and Hlc, subjective
support had a negative direct and indirect impacts on anxi-
ety. Consistent with H1, the finding of a strong negative
effect of subjective support on anxiety in the direct path
did not mirror the path analysis on sample of Indonesian
students which revealed that greater perceived satisfac-
tory support explained higher levels of anxiety (Pramukti
et al., 2020). The considerably difference in the result
may be attributed to the cultural variety. Further, cogni-
tive coping, family coping, and behavioral coping were
partial mediators between subjective support and anxiety,
which indicated that other potential mediating variables

existed in the path through subjective support and anxiety.
In addition, this finding supported the position that subjec-
tive support can be understood as an overarching coping
style distinguished from established conceptualizations
of coping (Dawson & Golijani-Moghaddam, 2020). The
finding of Thai students, stating that the lack of resource
(including sufficiency of psychological support) and the
low confidence in pandemic control may explain the high
level of anxiety, could possibly explain the mediating role
of cognitive coping between subjective support and anxi-
ety (Pramukti et al., 2020). This finding suggested that
cognitive coping strengthened the positive effect of sub-
jective support on anxiety. In the first half of the path,
subjective support functioned as the positive predictor of
all the three coping strategies, indicating that individuals
who experienced more subjective support tended to utilize
more cognitive coping, emotional coping, and behavioral
coping.

Considering H2, H2a, H2b, and H2c, family support had
an indirect effect on anxiety, but not a direct effect. The
unexpected finding of the insignificant effect of family sup-
port on anxiety contradicted many early studies emphasizing
the prevailing role of family support on anxiety. A study of
Spanish student majoring in social work argued that higher
perceived social support from families significantly reduced
the moderate to severe levels of anxiety symptoms during
the COVID-19 lockdown (Diaz-Jimenez et al., 2020). In par-
allel, living with parents was found to be a favorable factor
for decreasing anxiety among university students in Bang-
ladesh (Dhar et al., 2020). On the contrary, Thai students
reported that receiving more information from family sig-
nificantly explained higher levels of anxiety (Pramukti et al.,
2020). Specifically in the indirect path, cognitive coping,
emotional coping, and behavioral coping were full mediators
between family support and anxiety. Their full mediating
roles suggested that living with families was possibly not
a significant factor to reduce anxiety, but only by applying
proper coping strategies can the conductive effect of family
support be stimulated, which subsequently abated anxiety.
In the first half of the path, family support was significantly
positively associated with cognitive coping and behavioral
coping. Interestingly, this study found family support was
negatively related to emotional coping which denoted mod-
erate emotional reactions towards the pandemic threat. In
other words, the more family support individuals received,
the greater excessive emotional response, such as worries
and fear, they might reveal. This can be interpreted that
sharing pandemic information repeatedly in a small social
network, such as the family may result in increased anxiety
(Pramukti et al., 2020). Further, the echo chamber effects
may amplify the dissemination of information, wherein
individuals with close relationship showed more trust in the
information shared (Chou et al. 2018). Thus, the extreme
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information shared within families may subsequently lead
to excessive emotional response.

Regarding H3, H3a, H3b, and H3c, counselor support
significantly negatively predicted anxiety, with an indirect
effect through cognitive coping. A systematic review of
mobile app-based college counseling services found prelimi-
nary evidence of efficacy of cognitive behavioral therapy on
anxiety (Oliveira et al., 2021). Similarly, an Italian study of
53 subjects verified the versatility and usefulness of a single
online counseling session in reducing state anxiety during
the lockdown (Carbone et al., 2021). These findings are in
line with the effect of counselor support on anxiety found in
the present study. Support from online counselor or social
media group should be advocated to alleviate the anxiety
of the students (Feng et al., 2021). The indirect effects of
counselor support on anxiety were significant through cogni-
tive coping, which supported H3a, indicating that counseling
interventions that enhanced cognitive coping may therefore
mitigate anxiety. Moreover, the finding that the mediating
impact of emotional coping and behavioral coping did not
exist in counselor support and anxiety, which contradicted
H3b and H3c, could be interpreted in light of the fact that
emotional coping and behavioral coping did not play a domi-
nant role in the mechanism between counselor support and
anxiety. There may be other potential intermediating vari-
ables to be identified in the future study. The partial mediat-
ing role of cognitive coping between counselor support and
anxiety may be explained by the characteristics of the exist-
ing counseling approach. Most interventions are delivered
via verbal means and thus the pandemic-related cognitive
appraise of the students may be effectively changed, while
less impact can be expected on the emotional and behavioral
components of coping, giving a partial explanation of why
emotional and behavioral coping did not mediate the effect
of counselor support on anxiety. Hence, interventions other
than cognitive approach may be taken into consideration.
Given the variety of the students’ demographic background,
school counselors should avail themselves of the optimal
interventions to empower students. At this point, technique
such as dialectical behavior therapy (DDT) which involves
more mindfulness self-regulation or emotion regulation may
be more suitable for adolescents (Karaman et al., 2021).

In the second half of the mediation path, cognitive cop-
ing and emotional coping were found to be conductive to
reducing anxiety, while behavioral coping had a large posi-
tive association with anxiety. As for the impact of cognitive
coping on anxiety, it is reasonable that the more students
kept in pace with the relevant psychological and physical
information from medias, the more comprehensions they
acquired about the pandemic, which in turn buffered the
anxious symptoms. The finding that cognitive coping was
moderately and negatively correlated with the level of anxi-
ety also concurs with the findings from a Chinese survey
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stating that regular updating the latest information about
the pandemic was significantly associated with lower anxi-
ety score (Wang et al., 2020a). This might be explained
by the perception that more availability of the information
may enhance individuals’ confidence in fighting against
COVID-19 which has been found to be associated with more
adaptive psychological responses in face of the pandemic
(Li et al., 2020a, 2020b; Lin & Cheng, 2020). However,
this finding was not similar to that of another study on the
Thai students, which found that higher anxiety levels were
highly affected by receiving COVID-19 information from
the internet (Pramukti et al., 2020). This different result may
be resulted from the accuracy and quality of the pandemic-
related information. For instance, a study on a sample of
Iranian students found that the use of problematic social
media was significantly positively associated with psycho-
logical distress regarding anxiety and depression (Lin et al.,
2020). Hence, one cognitive coping to decrease anxiety was
to seek accurate information, but not to constantly update
the latest information regardless of the quality. Additionally,
emotional coping which indicated adaptive and moderate
COVID-19 specific emotional reactions was found to be
negatively associated with anxiety in the current study. This
is consistent with the previous findings that fear of infec-
tion and COVID-19 related worry were prone to result in
anxiety in the pandemic (Dhar et al., 2020; Teshome et al.,
2020). An interesting result to emerge from this study was
that behavioral coping was highly positively associated with
higher levels of anxiety, which is inconsistent with most of
the earlier studies. To our common knowledge, appropriate
implementation of precaution measures, such as washing
hands immediately after coughing, avoiding the sharing of
utensils, high frequency of wearing masks regardless of the
presence or absence of symptoms, predicted lower scores in
anxiety (Wang et al., 2020a). In contrast, a study on Austral-
ian undergraduate paramedicine students found a positive
and significant correlation between behavioural disengage-
ment and anxiety (Brett et al., 2021). While the proactive
behaviors are reckoned to positively impact mental health,
the potential destructive impact of maladaptive coping
behaviors such as disengagement and excessive engagement
might be overlooked. Given that appropriate engagement in
preventive behaviors is recommended, the curvilinear asso-
ciation of behavioral coping with anxiety leaves room for
future research.

Limitations

However, there are some limitations in the present study.
First, the generalizability of the findings is restricted in the
consideration that students in China tend to be more dis-
ciplined regarding to the restrictive measures decreed by
the authorities, so more diverse samples, especially Western
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populations, should be investigated concerning these rela-
tionships. Second, since the cross-sectional study has the
limitation of providing the causal relationships among
variables, more relative longitudinal studies are needed
to confirm the associations in between. Nevertheless, this
short interval study, which was conducted shortly after the
COVID-19 outbreak, was reckoned to be the optimal method
by the authors in order to reflect the immediate psychologi-
cal response of the students. Going forward, evidence from
Chinese quarantined students showed that the prevalence of
anxiety raised from 19% in February 2020 to 36.7% in April
2020 (Chen et al., 2021), suggesting the needs for longitu-
dinal further testing of these relationships over time. Third,
the current measures were designed to apply to the novel
situation of the pandemic and more research is needed to
refine measures of this sort. For example, to disentangle the
contribution of emotional reactions and emotion regulation
strategies in emotional coping. Finally, the general biases of
the self-report method, such as social desirability and per-
functory reports, could influence the veracity of the result.

Conclusion

This study proposed a model to investigate the relationships
of social support, coping strategy, and anxiety of university
students who were quarantined at home for more than one
month in the peak of the COVID-19 pandemic in China from
January to February 2020, exploring the mediating roles of
coping strategies between various social support sources and
anxiety particularly. These findings provided new perspec-
tives for social support and coping strategies on alleviating
anxiety in the COVID-19 pandemic.

This empirical study will shed light on the mental support
of the current global crisis for two core reasons. First, this
study detected the facilitating effect of subjective support
and counselor support on decreasing anxiety in quarantine.
Second, the specific mediating power of cognitive coping,
emotional coping, and behavioral coping between social
support (especially for subjective support and family sup-
port) and anxiety should arouse attention of the students
and school administrators in the lockdown period. Given
the insights detected from this study, it is recommended to
provide students with COVID-19-specific social support and
detailed advice on how to cope with emergency, and thus
manage anxiety in the quarantine.
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