Risk Management and Healthcare Policy

Dove

ORIGINAL RESEARCH

Relationship Between Risk Perception, Social
Support, and Mental Health Among General

Chinese Population During the COVID-19

Pandemic

Chengbin Liu'
Ning Huang'
Mingqi Fu®?
Hui Zhang'
Xing Lin Feng
Jing Guo®

3

'School of Sociology, Huazhong
University of Science and Technology,
Wouhan, People’s Republic of China;
2Center for Social Security Studies,
Wuhan University, Wuhan, People’s
Republic of China; 3Department of
Health Policy and Management, School of
Public Health, Peking University, Beijing,
People’s Republic of China

Correspondence: Jing Guo
Department of Health Policy and
Management, School of Public Health,
Peking University, 38 Xueyuan Road,
Beijing, 100191, People’s Republic of
China

Tel +86-18086471505

Email jing624218@163.com

Background: The Coronavirus Diseases (COVID-19) pandemic is a global public health
challenge and provides an opportunity to investigate the unclear relationship between risk
perception, social support, and mental health. This study aims to examine the association
between risk perception and mental health while taking social support as a moderator.
Methods: An online cross-sectional study recruiting 2993 participants was conducted
in China, from 1st to 10th, February 2020. The relationship between risk perception,
social support, and mental health was examined using multivariate linear regression
analyses.

Results: This study indicated that risk perception was associated with a higher level of
mental health symptoms. The subscale “Perceived uncontrollability” seemed to present
a stronger correlation with depressive symptoms (Beta=0.306) and post-traumatic stress
disorder (PTSD) symptoms (Beta=0.318) than the subscale “Perceived Severity” did.
Moreover, social support moderated the relationship between perceived uncontrollability
and mental health symptoms.

Conclusion: In the context of the COVID-19 pandemic, it is necessary to design mental
health strategies and programs from a risk perception perspective (more mental health
strategies should be delivered to build reasonable risk perception), while social support
from family and friends may be protective to against depressive symptoms and PTSD
symptoms. There is a demand for mental health intervention from a risk perception
perspective.

Keywords: risk perception, social support, depressive symptoms, PTSD symptoms, SARS-
CoV-2

Introduction

The novel coronavirus disease (COVID-19) has evolved into a global crisis since its
onset at the end of 2019. The highly infectious COVID-19 affects not only physical
health but also mental health among general populations.'* Among which, PTSD
and depressive symptoms were recognized as the most prevalent ones.” These
emerging mental health symptoms related to the COVID-19 could hinder the
prevention and control of the epidemic and may evolve into long-term health
problems.* Thus, it is critical to examine the mental health status in the general
population during the COVID-19 outbreak.’
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Risk Perception and Mental Health

Based on the cognitive appraisal theory,® perceived risks
of COVID-19 can be regarded as one form of threat
appraisal and thus a determinant of psychological health
responses. However, the relationship between risk percep-
tion and mental health has only been examined in few
studies and remains unclear.” For example, while some
studies suggesting a negative correlation of risk perception
with mental health,® another study claimed that this asso-
ciation was insignificant.’ Different conclusions could be
attributed to the variance in sample selection, methodolo-
gies, and social settings between studies. Moreover, given
the high infection risk and the acute threat of this pan-
demic, risk perception towards COVID-19, a negative
event with a higher likelihood, is somewhat different
from that towards risks of rare events like nuclear leaks,
other life-threatening diseases, and even SARS.'®!! Thus,
an empirical study is required to further elucidate the
relationship between risk perception and mental health
during the COVID-19 crisis.

Moreover, risk perception is a subjective-construction
process consisting of multiple dimensions, such as judg-
ments on the severity and controllability of risks.'?
According to the cognitive appraisal theory, when people
encounter a threat/risk, they will evaluate the characteristics
of threat/risk through two stages. In the first stage, people
assess the consequences of the threat, reflecting individuals’
perceived severity of COVID-19 risk. After people assess
the severity of a negative event, they consider how they
could control or avoid it in the second stage. It involves
assessment of controllability and knowledge of the threat,
mainly reflecting peoples’ perceived controllability of
COVID-19 risk.® Thus, risk perception towards COVID-
19 concerns not only the potential or actual consequences of
this pandemic (namely Perceived Severity later) but also the
controllability over these threats
Controllability later). Often, these two domains of risk
perception relate to different psychological patterns and

(namely Perceived

mental health responses.® Recently, a study found that the
perceived controllability was associated with mental health
stronger than perceived severity.'> However, results from
this study require further examination, as its coefficients
were not standardized and the crucial direct exposure vari-
able was not controlled. Thus, to better understand the
relationship between risk perception and mental health in
the COVID-19 pandemic context, this study tries to discuss
risk perception on controllability and severity, respectively.

Social Support as a Moderating Variable

More importantly, social support has the potential to mod-
erate the association between risk perception and mental
health, yet was relatively less considered by existing
studies.'® Social support means both psychological and

15 and was believed to

material resources to individuals,
be essential for mental health protection.'> According to
the stress-buffering model,'® social support may reduce
adverse psychological effects of negative life events on
individuals’ mental health.'” Yet, the buffering effect from
social support to post-traumatic stress disorder (PTSD)
doubted by

Interestingly, there was another study found that shows

symptoms ~ was some researchers.'®
excessive social support even detrimental to mental health,
as individuals with much external support are easier to
lose their ability to self-adjusting.'” Thus, whether and
how social support moderates the relationship between
risk perception and mental health remained unclear, and

more evidence should be provided.

Objectives and Hypothesis

To sum up, this study tries to examine the relationship
between risk perception and mental health symptoms
while taking social support as a moderator. Based on
a broad literature review, three hypotheses and one
explorative question were proposed in this study. First,
we posited a hypothesis that higher risk perception (per-
ceived uncontrollability and perceived severity) was
associated with higher levels of depressive symptoms
and PTSD symptoms during the COVID-19 pandemic.
Second, taking the adverse outcomes of the pandemic on
individuals into consideration, we raised an explorative
question to explore whether a stronger association was
found between perceived uncontrollability with mental
disorders than perceived severity with mental disorders.
It should be noted that we did aim to get descriptive
results of this question rather than its statistical signifi-
cance, because of its explorative nature. Lastly, we pro-
posed two competing hypotheses on the role of social
support in the relationship between risk perception and
mental health. Social support could buffer or enhance the
association from risk perception to mental health.

Materials and Methods
Study Design

This cross-sectional online questionnaire survey was con-
ducted during the early period of the COVID-19 outbreak
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in China (Between February 15— and February 10", 2020).
To avoid the spread of COVID-19 through respiratory
droplets and direct contact, we collected data through the
professional online survey platform “Survey Star”
(Changsha Ranxing Science and Technology, Shanghai,
China), and utilized the convenience and quota sampling
method that focused on recruiting the general population
living in mainland China. Due to the online survey that we
conducted in the COVID-19 pandemic, participants with
higher risk perception and limited time to access the inter-
net may be under-represented. Thus, in order to enhance
the sample’s representativeness, recruitment was targeted
to seven groups, namely medical workers, service staff,
social service workers, teachers and operators, students,
workers and farmers, and unemployed, and others. Among
these occupational groups, medical workers and relevant
fields with higher infection risks and work burden, who
might have more risk perception and less time to surf the
internet in the public health emergency; While workers,
farmers, and unemployed individuals with lower social
economic status, may also perceive higher risk towards
COVID-19 and have less access to the internet during the
COVID-19 crisis.

Our sample size was calculated using the following

2
Zz) xp(1-p)
formula:?® N = ( 2

~———— In the sample size calcula-
tion, Zz= the standard normal deviation at type 1 error of
5% (Zs is usually set at 1.96), p= the expected prevalence
rate of PTSD in China based on previous research (p is set
at 0.5, to make the value of p(1 —p) and sample size
largest), d = absolute error or precision (d is recommended
to set at 0.05 when 10%< p <90%).>' Therefore, the
sample size calculated for the study is 384. But since
there may be a refusal or non-response to participate in
our study, and unusable data caused by an extremely short
answer time and/or inconsistent answer patterns, we
decided to collect over 384 samples from 1% to 10™
February 2020, as a result, 2993 eligible samples were
entered the survey.

Measurements

Mental Health Status

Depressive symptoms were measured by the Center for
Epidemiologic Studies Depression Scale (CESD), which is
an extensively used and validated self-report inventory.**
This scale has 20 items rating symptom frequency on a 4-
point scale: from 0 (less than one day) to 3 (57 days). The

total score ranges from 0 to 60, with a higher score
indicating the more severe depressive symptoms. The
Cronbach’s alpha in this study was 0.93.

PTSD symptoms were assessed using a 20-item self-
report PCL-5 scale, which estimates the severity of DSM-
5-related PTSD symptoms during the past month.*’
Respondents answered the 20 items on a 4-point rating
scale from 0 (not at all) to 4 (extremely). The summation
of the score ranges from 0 to 80. The higher the score
indicates the higher level of PTSD symptoms. The
Cronbach’s alpha was 0.97 in this study.

Social Support

Social support was assessed by the multi-dimensional
scale of perceived social support (MSPSS).?* It includes
12 items, rating levels of social support from three source
types: family, friends, and others (colleagues or class-
mates). And each item along a 7-point Likert scale, with
(1) representing strongly disagree and (7) representing
strongly agree. Four items in each of the subscales are
summed to obtain scores for family support, friend sup-
port, and other social support, respectively. Its Cronbach’s
Alpha reliability of three types of social support was
0.918, 0.932, and 0.935, respectively.

Risk Perception

Risk perception was assessed and revised from a self-
report questionnaire designed by a previous researcher.”
This scale has seven items include the degree of worrying
about COVID-19 (not worried at all to very worried), the
impact of COVID-19 on individuals and society (very
small to very large), the consequences of COVID-19
(slowly appear to immediately emerge), controllability of
COVID-19 (uncontrollable to controllable), knowledge
about COVID-19 (unfamiliar to familiar) et al. Factor
analysis was used to get two dimensions: perceived sever-
ity and perceived uncontrollability and the KMO value of
>0.70 indicated better justifiability of factor analysis. More
details can be seen in Table 1.

Confounding Variables

Socio-demographic background characteristics included
gender (male, female), age (below 18, 18-25, 26-30,
31-40, 41-50, over 50), ethnicity (Han, else), religion
(yes, no), marriage (yes, no), the party (political status:
whether a member of the Communist Party of China or not
(yes, no)), education (Junior high school and below, High
school/Technical school, Junior College, Undergraduate,
Postgraduate and above), job (medical workers, service
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Table | Factor Analysis of Risk Perception Scale

Risk Perception Scale Component
Factorl | Factor2

I. The degree of worry about Covid-19 (not 0.111 0.783

worried at all - very worried)

2. The impact of COVID-19 on individuals 0.178 0.679

(small - large)

3. The impact of COVID-19 on society (small | —0.066 0.770

- large)

4. The consequences of COVID-19 (delayed - 0.181 0.567

immediate)

5. Perceived society’s control of COVID-19 0.675 0.036

(controllable - uncontrollable)

6. Perceived individuals’ control of COVID- 0.816 0.047

19 (controllable - uncontrollable)

7. The knowledge about COVID-19 (familiar- 0.563 —0.037

unfamiliar)

8. Perceived probability of infection with 0.687 0.241

COVID-19 among the general population

(small-large)

9. Perceived probability that | get infected 0.769 0.081

with COVID-19 (small - large)

Note: The bold numbers indicate the highest factor loading for each factor of risk
perception.

staffs, social service workers, teachers and operators, stu-
dents, workers and farmers, unemployed and others), and
income (poor, not poor). Exposure variables included
direct exposure, Wuhan exposure (yes, no), and media
exposure (very frequent, often, some, almost none).
Health status contained the recent state of physical health
(two-week illness: whether suffered headaches or fever in
the past two weeks (yes, no)) and previous state of mental
health (Previous trauma: an experience of a traumatic
event in the last year (yes, no)). These variables were

concluded according to previous related studies.®*%*’

Statistical Analysis

Several linear regression models were used to examine the
relationship between risk perception and mental health sta-
tus. Besides, we also tested how three sources of social
support associate with mental health, respectively. Finally,
we separately added interactive variables of risk perception
and social support to estimate the moderating effects of
each source of social support. Each model controlled the
same confounding variables: gender, age, ethnicity, marital
status, party, religion, education, job, income, prior, various
exposure, previous trauma, two-week illness. All analyses

were carried out using Stata version 16.0 (release 16MP,
Stata Corporation, College Station, TX, USA).

Results
Table 2
Approximately 47% of the sample were male, and almost

shows the description of the sample.

Table 2 Descriptive Analysis of Samples Characteristics

N/Mean %ISD
Gender (Female) 1586 53.0
Male 1407 47.0
Age
Below 18 135 4.5
18-25 691 23.1
26-30 645 21.6
31-40 891 29.8
41-50 400 13.4
Over 50 231 7.7
Ethnicity (else) 124 4.1
Marriage (No) 1271 42.5
Party (No) 2264 75.6
Religion (No) 2706 90.4
Education
Junior high school and below 367 12.3
High school/Technical school 419 14.0
Junior College 488 16.3
Undergraduate 1261 42.1
Postgraduate and above 458 15.3
Job
Medical workers 421 14.1
Service staffs 260 8.7
Social service workers 231 77
Teachers and operators 648 21.7
Students 552 18.4
Workers and farmers 388 13.0
Unemployed and others 493 16.5
Income (Not poor) 2649 88.5
Wuhan exposure (No) 2551 85.2
Media exposure (Frequently)
Very frequent 1655 55.3
Often 794 26.5
Some 281 9.4
Almost none 263 8.8
Previous trauma (No) 2484 83.0
Two weeks illness (No) 2785 93.1
(Continued)
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Table 2 (Continued).

N/Mean %ISD
Depressive symptoms 14.54 11.74
PTSD symptoms 17.08 17.59
Family support 19.51 5.85
Friend support 19.27 5.59
Other social support 18.50 5.62
Perceived uncontrollability 345 1.20
Perceived severity 5.51 1.12
Direct exposure 0.36 0.79

Abbreviation: SD, standard deviation.

8% of the subjects were over 50 years old. Most of the
subjects belonged to the Han ethnicity (95.9%) and over
90% did not have a religion or a belief. About 42.5% of
the respondents were not married, and more than 57% of
subjects had a bachelor degree or above, with only 24.4%
of them belonging to Party groups. In addition, workers
and farmers accounted for 13.0% of the sample, while the
proportion of unemployed and other occupations is 16.5%.
And only 11.5% of subjects identified themselves as poor
(low-income). More details of subjects can be seen in
Table 2.

Table 3 displays the results of the linear regression
analysis for mental health symptoms. Model 1 indicated
that family and friend support strongly were associated
with a lower level of depressive symptoms, but significant
other support had a positive association with depressive
symptoms (B= 1.637, 95% CI: 0.683, 2.592). In Model 2,
risk perception strongly correlated with the high level of
depressive symptoms, and the perceived uncontrollability
(Beta= 0.306) seemed to have a higher correlation with
depressive than  perceived  severity
(Beta=0.049). Model 3 indicated that social support was
significantly associated with PTSD symptoms. However,

symptoms

the degree and direction of correlations with PTSD symp-
toms differed, family support seemed to have a higher
negative correlation with PTSD symptoms than friend
support, and other support was positively associated with
the level of PTSD symptoms (B=3.434 95% CI:
1.970,4.898). Model 4 showed that risk perception had
significant and positive correlations with PTSD symptoms,
but the strength of the association varied. Perceived
uncontrollability appeared to be stronger correlated with

PTSD symptoms (Beta=0.318) than perceived severity
(Beta=0.092).

Table 4 shows the results of the interaction of social
support with risk perception on depressive symptoms. In
Model 1, family support (B=0.517, 95% CI: 0.172, 0.862),
friend support (B=0.509, 95% CI: 0.171, 0.847), and other
social support (B=0.553, 95% CI: 0.216, 0.891) had
a significant interaction effect on the association between
perceived uncontrollability and depressive symptoms,
indicating a high level of social support would enhance
the effects of perceived perception on the depressive
symptoms (Figure 1). But we found no significant mod-
eration effect of each source of social support on the
association between perceived severity and depressive
symptoms.

Model 2 in Table 4 indicated that the relationship
between perceived uncontrollability and PTSD symptoms
were significantly moderated by family support (B=0.634,
95% CI 0.109, 1.158), friend support (B=0.543, 95% CI:
0.029, 1.057), and other social support (B=0.692, 95% CI:
0.178, 1.206), respectively. As shown in Figure 2, indivi-
duals who reported higher levels of perceived uncontroll-
ability and social support from three sources would have
a higher level of PTSD symptoms. Again, there was no
moderating effect of social support and perceived severity
on PTSD symptoms.

Discussion

Our study set out to assess the relationship between risk
perception and mental health symptoms, and further exam-
ine the moderating effect of social support over this rela-
tionship. Results indicate that risk perception, especially
perceived uncontrollability, significantly associates with
greater depressive symptoms among Chinese populations
during the COVID-19 outbreak. Besides, we find that three
types of social support have different moderating effects
on the association between perceived risk and mental
health symptoms, which shed light on mental health pro-
tection in the future.

Our results of this study support the first hypothesis
that risk perception associates with greater depressive
symptoms and PTSD symptoms. As explained by the
previous study, risk perception could induce greater mental
health symptoms through the mediating effect of corona-
virus fear.”® The more anxious people being towards the
virus, the greater the psychological burden they would
bear throughout the pandemic. Furthermore, the descrip-
tive results of our exploratory question indicate that risk
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Table 4 Multiple Linear Regression for the Relationship Between Interactions (Risk Perception x Social Support) and Mental Health

Model | — Depressive Symptoms Model 2 - PTSD Symptoms

B (95% ClI) B (95% ClI)
Family support x Perceived uncontrollability 0.517* (0.172,0.862) 0.634* (0.109,1.158)
Friend support x Perceived uncontrollability 0.509** (0.171,0.847) 0.543* (0.029,1.057)
Other social support x Perceived uncontrollability 0.553** (0.216,0.891) 0.692** (0.178,1.206)
Family support % Perceived severity 0.197 (—0.140,0.534) 0.413 (—0.099,0.925)
Friend support x Perceived severity 0.060 (—0.274,0.395) 0.163 (—0.346,0.672)
Other social support x Perceived severity 0.021 (—0.318,0.359) 0.100 (—0.415,0.615)

Notes: * p < 0.05, ** p < 0.0l. B represent Non- standardized coefficients. 95% confidence intervals are given in parentheses. In Model | and Model 2, each of the
interaction variables was included separately to estimate their association with dependent variables. All modes adjust for the same confounding variables (gender, age,
ethnicity, marital status, party, religion, education, job, income, prior, various exposure, previous trauma, two-week illness).

primarily seek support from family and friend, which is
correspondent with the Chinese traditional Confucian
culture.*? Also, our result showed that perceived support
from family and friends is much higher than that from
others. Therefore, support from family and friends are
potential resources for general populations to against men-
tal disorders during the pandemic.

More importantly, our results indicate that social sup-
port moderates the relationship between perceived risk
controllability and mental health symptoms. Association
between risk uncontrollability perception and mental
health symptoms would be enhanced if family and friend
support is strong. The interaction pattern is in accordance

A B

251 _o_ 251 o

Low family suppport
—e— ——

High family support

20

Depressive symptoms
Depressive symptoms

Low friend suppport

High friend support

with the “reverse buffering effect”, social support strength-
ens rather than weakens the positive association between
stressors and negative outcomes.*® Firstly, it could be
explained by the over-reciprocating supportive exchanges
(high level of support received may exceed support given),
it may be harmful to self-image (resulting from a state of
dependency and incompetence) and sense of control over
the risk.** Secondly, excessive social support strengthened
the sense of loss of control over COVID-19 risk, since
individuals with high social support may have more
friends or family members to worry about. Thirdly, exces-
sive social support may reduce self-efficacy in coping with

trauma and increase the sense of powerlessness,*’ leading

Cc

251 _o_

Low other social suppport
——

High other social support

Depressive symptoms

T T T
Low High Low
Perceived uncontrollability

Perceived uncontrollability

T T T
High Low High
Perceived uncontrollability
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symptoms.

to more negative emotions. Another possible explanation
may be that the poorer mental health is, the lower is the
“buffer effect” of family and friend support. Thus, exces-
sive social support from family and friends could enhance
the positive correlation between perceived uncontrollabil-
ity and mental health symptoms. Also, individuals could
perceive greater uncontrollability with worse mental health
when they perceived more support from others like col-
leagues. This is because other people as a kind of weak tie
often convey negative information support that may not be
obtained from the strong tie, and it may elevate the risk
perception, based on the weak tie theory.’” And this expla-
nation may be consistent with the previous study sug-
gested that advice from weak ties could be more likely
to make people perceived potential risks of an event,
which could result in more mental health symptoms,**
rather than potential benefits.*® Also, the reverse direction
of associations from risk perception and social support to
mental health is possible. Specifically, more depressive
and PTSD symptoms could be the reason (instead of the
result) for seeking more support or for having a higher
perceived uncontrollability. Therefore, high support from
others (the weak tie network members such as classmates
or colleagues) that comes with more negative informa-
tional support may enhance the negative association
between risk perception and psychological health.

Limitations and Implications

Some limitations should be discussed. First, this study is
a cross-sectional data study design. More strong evi-
dence from the longitudinal or experimental study
should be employed further. Second, data were collected
by a web-based survey, causing the sampling of our
study was voluntary. Thus, there could be a selection
bias. Third, convenience and quota sampling used in this
study is a non-probability sampling technique, which
could lead to selective biases. For example, the targeted
recruitment of medical workers and relevant fields in the
non-probability sampling process might make the cur-
rent study biased. Therefore, we should be cautious to
generalize the study findings to the overall population of
China. Fourth, since our data was collected at the early
phases of the COVID-19 outbreak, the findings could
exit time-sensitive. Future studies can continue to moni-
tor whether the moderating effects of social support
have a long-term effect after the pandemic. Besides,
due to the lack of data before the pandemic, it is
difficult to judge whether the mental health symptoms
estimated in this study, are a “reaction” to the pandemic
or a pre-existing condition. Lastly, due to the geographic
constraints, our results may be only applicable to the
Chinese population. A recent study found that risk
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perception differed across countries due to socio-cultural
differences across nations, so future research can focus
on different countries’ risk perception and its relation
with mental health.*’

Despite its limitations, this study tells us some signifi-
cant implications. On one hand, the perceived uncontroll-
ability of risk seems to have a stronger correlation with
depressive symptoms and PTSD symptoms than perceived
severity. Therefore, politicians must adopt effective risk
communication and mental health interventions. For
example, the government could establish an emergency
risk communication management system to help people
to avoid or mitigate the negative impact of COVID-19
on their mental health by controlling risk perception
levels, especially perceived controllability of risk.*® As to
building reasonable risk perception, it is important to
provide the public with authentic and accurate information
and control the contagious disease outbreaks as soon as
possible.**° On the other hand, social support should be
paid more attention to when conducting psychological
interventions. Providing appropriate social support from
family and friends will help improve their mental health.
It may provide individuals with a supportive environment,
wherein individuals could alleviate or avoid mental health
symptoms by sharing their feelings and emotions.”!
Besides, the negative role of other support may suggest
that the support from colleges or classmates could be
negative informational support. Therefore, policy efforts
could provide the public with more valid information sup-
port about COVID-19. Furthermore, according to the mod-
eration effect of social support, although family and friend
support is beneficial to mental health, excessive social
support from family and friends may not buffer the
adverse effect of risk perception on mental health symp-
toms. It could be accompanied by a sense of
powerlessness.*> Based on this finding, it is imperative to
control the quality and quantity of family and friend sup-
port in mental health intervention.’? Lastly, since people
with higher support from weak tie relationship may
receive more negative information about COVID-19, espe-
cially rumors, that could increase the risk perception and
mental health symptoms, it is necessary for governments
to notice the interpersonal communication in networks
with a lot of weak ties, to enhance the public’s ability to
identify the authenticity of crisis information and to pro-
vide real information to mitigate rumors that disseminate

through the weak ties in particular.*’

Conclusions

This study shows that perceived uncontrollability of
COVID-19 risk appears to be more strongly associated
with mental health symptoms, followed by perceived
severity. Family and friends’ support negatively associates
with the degree of depressive symptoms and PTSD symp-
toms, whereas other social support not. Moreover, high
family and other social support could enhance the effects
of perceived uncontrollability on mental health symptoms.
These findings may have implications for risk communi-
cation and mental health promotion programs in future
potential pandemics.
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