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Abstract
Before herd immunity is reached, preventive practices still play an important role in controlling the COVID-19 pandemic.
Adherence to preventive behaviors could be determined by individuals’ health beliefs, which would be influenced by antecedent
factors such as previous exposure to pandemic stressors. Applying the health belief model (HBM), this study aims to examine the
mediation association among COVID-19 stressors, HBM constructs, and preventive behaviors. Longitudinal data were collected
from 1225 Chinese college students using web-based surveys at wave 1 (w1; between January 31 and February 11, 2020) and
wave 2 (w2; between March 20 and April 3, 2020). Participants reported their COVID-19 stressors (w1), five HBM constructs
(w2), and preventive behaviors (w1 and w2). Paired t-tests suggested that social distancing and self-quarantine behaviors
decreased while precautionary behaviors increased from w1 to w2. Path analysis indicated that two HBM constructs
(perceived barriers and self-efficacy) mediated the association between COVID-19 stressors and precautionary behaviors.
These findings suggested that tailored prevention intervention for college students should attend to perceived barriers and self-
efficacy. Individuals who exposed to multiple pandemic stressors merit particular attention and intervention should account for
their early pandemic stress experiences.
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Introduction

Preventive Practices in Controlling the COVID-19
Pandemic in China

Since the first case was reported in December 2019, the world
has been suffering from the coronavirus disease 2019
(COVID-19) pandemic which has developed to a critical pub-
lic health crisis (International Society for Infectious Diseases,

2020). COVID-19 is caused by severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2), and individuals infected
by the virus would experience various symptoms, such as
fever, cough, fatigue, loss of taste or smell, and Diarrhea,
which could be acute or persistent (Carfì et al., 2020). As of
April 20, 2021, COVID-19 has led to global death tolls of
3,044,801 (Johns Hopkins University and Medicine, 2021),
and the global number of new COVID-19 cases has continued
to rise (World Health Organization, 2020). In addition to the
influences on physical health, the pandemic has had detrimen-
tal impacts on economy, such as massive medical costs and
high unemployment rates (Bartsch et al., 2020; Coibion et al.,
2020). In response to this emergent public health crisis,
Chinese government rapidly enforced numerous nationwide
restrictions (e.g., city lockdown, school closure, and controls
of cross-province travels) during January to February 2020
(China National Health Commission [CNHC], 2020a;
Xinhua, 2020). In the individual level, several preventive be-
haviors including quarantine (e.g., stay at home, avoid going
to public places), social distancing, and personal precaution-
ary behaviors (e.g., masks wearing and hand washing) were
strongly encouraged for controlling the COVID-19
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transmission in communities (CNHC, 2020b; Gan et al.,
2020). As the outbreak was initially suppressed after
March 2020 in China (Tian et al., 2020; Sun et al., 2020),
restriction policies have been gradually loosened and personal
preventive behaviors become essential measures in control-
ling COVID-19. However, data from both China and the
United States have shown an immediate increase of new
COVID-19 cases after national restrictions were loosened
(Beijing Municipal Health Commission, 2020; USA Today,
2021). Hence, adherence to preventive behaviors is critical in
coping with such a long-lasting pandemic. It is important to
understand factors contributing to preventive practices, espe-
cially when nationwide restrictions were being gradually
loosened.

Health Belief Model: A Theoretical Framework to
Understand Preventive Behaviors

Health belief model (HBM) provides a theoretical guid-
ance to understand psychological influences on preventive
behaviors in controlling the pandemic. This theory posits
that individuals’ health action can be determined by nu-
merous beliefs regarding illness or health behavior prac-
tice, including perceived susceptibility (i.e., a subjective
evaluation of developing an illness), perceived severity
(i.e., a subjective evaluation of the severity of the illness),
perceived benefits (i.e., positive consequences of health
behaviors), perceived barriers (i.e., costs of action), and
self-efficacy (i.e., perceived confidence on individual’s
ability to practice health behaviors). Previous review and
meta-analysis studies have revealed that higher levels in
perceived susceptibility, severity, benefits, and self-
efficacy are associated with more preventive behavior
practices, while a higher level in perceived barriers is
associated with less practices (Carpenter, 2010; Sim
et al., 2014).

Inspired by HBM, a number of global COVID-19 research
has examined the role of health beliefs in prevention behaviors
(e.g., wearing a mask) and documented consistent results with
previous HBM research (Chen & Chen, 2020; Chen et al.,
2020; Dai et al., 2020; Pan et al., 2020; Yan et al., 2020;
Kim & Kim, 2020; Fathian-Dastgerdi et al., 2021).
However, it is noteworthy that most of these studies were
conducted at the early stage of the pandemic. The consider-
ation of the pandemic stages is important because heath be-
liefs (e.g., perceived susceptibility) may change as the inci-
dence of transmission has become lower (Leung et al., 2020),
and the change of health beliefs could influence individuals’
subsequent preventive practices. Accordingly, it is worth ex-
amining health beliefs and their associations with preventive
behaviors after the initial outbreak. Such an exploration would
enrich the knowledge about the role of health beliefs in differ-
ent phases of a pandemic.

COVID-19 Stressors as Antecedent Factors Affecting
Health Beliefs and Preventive Behaviors

In addition to health beliefs, HBM literature has also sug-
gested the distal influences from antecedent factors
(Abraham & Sheeran, 2005). In a pandemic context,
disease-related stressors (e.g., COVID-19 stressors) may be
one of such antecedent factors. Since the outbreak of the pan-
demic, Chinese residents have exposed to numerous stressors
such as daily disturbances, discussions about novel coronavi-
rus, uncertainty towards media, massive COVID-19 negative
news, and COVID-19-like symptoms in family or friends (Ye
et al., 2020; Lin et al., 2020), and these stressors have been
negatively influential to preventive behavior uptakes (Peng
et al., 2021). In addition, disease-related stressors may influ-
ence health beliefs, and such influences may vary among dif-
ferent health beliefs. Several HBM studies on medication reg-
imen or control of illness have shown that a higher level of
perceived stress was associated with a higher level of per-
ceived threat but lower levels of perceived benefits and self-
efficacy (Im & Huh, 2017; Morton & Duck, 2001;
Roddenberry & Renk, 2010). Accordingly, it is possible that
individuals who expose to more COVID-19 stressors (e.g.,
negative COVID-19 news) would develop higher perceived
threat (i.e., perceived susceptibility and severity) but establish
lower protective beliefs (e.g., perceived benefits and self-effi-
cacy) towards preventive behaviors.

Taken the stressors findings together with HBM, the mech-
anism of COVID-19 stressors on preventive behaviors may
occur through a mediation role of health beliefs. That is,
COVID-19 stressors, as antecedent factors, would be associ-
ated with health beliefs, and, in turn, health beliefs would be
associated with preventive behaviors. It is important to exam-
ine this mediation role as it can contribute to theoretical in-
sights of psychological influences on preventive behaviors
during the COVID-19 pandemic on the utility of health belief
model and potentially inform interventions to promote adher-
ence to preventive measures in face of the long-term pandem-
ic. However, scant COVID-19 studies have examined such a
mediation model.

The Purpose of Present Study

The purpose of the current study was to examine the underly-
ing mechanism among COVID-19 stressors, health beliefs
(i.e., perceived susceptibility, perceived severity, perceived
benefits, perceived barriers, and self-efficacy), and preventive
behaviors (i.e., social distancing, self-quarantine, and precau-
tionary behaviors) over time during the COVID-19 pandemic
in China. Guided by HBM, the current study postulated a
hypothesized mediation model. Specifically, we hypothesized
that (1) health beliefs would be associated with preventive
behaviors; (2) COVID-19 stressors would be associated with
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health beliefs and preventive behaviors; and (3) health beliefs
would mediate the association between COVID-19 stressors
and preventive behaviors.

Methods

Participants and Procedure

Two waves of longitudinal data were collected from 1225
college students via online survey using SO JUMP, a well-
known Chinese online survey platform similar to Amazon
Mechanical Turk (Wang et al., 2020). Wave 1 (w1) survey
was conducted between January 31st and February 11th,
2020, which was considered as the peak period of the
COVID-19 epidemic in China (CNHC, 2020c) and wave 2
(w2) survey was conducted between March 20th and April
4th, 2020, which was considered as the period in which the
COVID-19 outbreak has been initially suppressed in China
(CNHC, 2020d). College students were invited by email to
participate in the survey and participants who were willing to
participate in the follow up provided their email addresses
during the w1 survey.

The inclusion criteria for participation were (1) currently
enrolled in an academic program in China (i.e., bachelor’s,
master’s, or doctoral); and (2) willing to provide online con-
sent. Respondents were excluded if they had been already
graduated or self-identified as prospective college students.
Online consent was obtained before the survey. Details about
data collection were presented in a previous study (Ye et al.,
2020). The study protocol was approved by the Institutional
Review Board of the Faculty of Psychology, Beijing Normal
University.

Measures

Demographics

Participants were asked to provide their demographic infor-
mation including gender, years of age, college years (e.g.,
freshmen or sophomore, junior or senior), major, and resi-
dence at w1. Given majority of participants were in health-
related majors (i.e., Medicine), major was dichotomized into
health-related (1) and non-health related (0). Considering that
Hubei province was the epicenter of COVID-19 in China
during the study, responses on w1 residence were categorized
into Hubei province (1) and other regions in mainland China
(0).

COVID-19 Stressors

Nine items from the SARS-related Stressors Scale (Main
et al., 2011) were adapted to assess the potential stressors

during the COVID-19 outbreak at w1. A checklist with two
response options (1 = yes, 0 = no) was used to indicate if par-
ticipants had been exposed to potential stressors related to
COVID-19 in the past month. Stressors included confirmed
or suspected infection among relatives or friends (e.g., “rela-
tives or friends were suspected or confirmed with coronavirus
infection”), the interruptions, inconvenience, and chaos in
their daily life (e.g., “schedules for daily life, work, or school
have been interrupted and messed up”), discussions on the
severity and infectability of the virus (“heard or read discus-
sions by others regarding the severity and infectability of the
novel coronavirus”), negative news from authorities (“heard
or read much negative news from the authoritative channels
regarding the epidemic”), family conflicts (“conflict with fam-
ily members due to the epidemic”), and information uncertain-
ty (e.g., “difficult to tell the authenticity of much online infor-
mation regarding the epidemic”). The responses to 9 items
were summed as a compose score (ranging from 0 to 9), with
a higher score indicating a higher level of exposure to
COVID-19 stressors . Cronbach ’s alpha was .57,
McDonald’s Omega (ω) was .59.

Preventive Behaviors in Controlling COVID-19

Participants reported their preventive behaviors at both w1
and w2 using three measures adapted from the pandemic-
related health behavior questionnaire developed by Lee-
Baggley et al. (2004).

Precautionary Behaviors Participants were asked to report
their frequencies of four personal preventive practices recom-
mended by governmental agencies in the previous two weeks,
including “wearing a mask and replace a new one regularly”,
“practicing hand hygiene”, “taking seriously care about per-
sonal cleanliness”, and “increasing indoor air circulation”.
Responses ranged from 1 (never) to 4 (always) for each item.
Responses to 4 items were summed as a composite score
(ranging from 4 to 16), with a higher score indicating a higher
level of daily precaution or taking preventive medications.
Cronbach’s alphas are .73 for w1 and .77 for w2,
McDonald’s Omegas (ω) were .77 for w1 and .79 for w2.

Self-Quarantine Participants responded to 10 dichotomous
questions (1 = yes, 0 =No) which asked whether they have
ever engaged in the behaviors to avoid specific places at risk
for COVID-19 infections, such as “avoid traveling to areas
affected by the COVID-19 outbreak” in the past two weeks.
The sum score (ranging from 0 to 10) was generated with
higher scores indicating better practices of self-quarantine.
Cronbach’s alphas for self-quarantine scale are .65 and
.74 at w1 and w2, McDonald’s Omegas (ω) were .75 for w1
and .78 for w2, respectively.
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Social Distancing Participants responded to 6 dichotomous
questions (1 = yes, 0 =No) which asked whether they have
ever engaged in social distancing behavior to avoid contacting
with people who were considered to have a high risk for
COVID-19 (e.g., “avoid shaking hands with others”) in the
previous two weeks. The sum score (ranging from 0 to 6) was
generated, with higher scores indicating better practices of
social distancing. Cronbach’s alphas of this scale were .75 at
w1 and .86 at w2, while McDonald’s Omegas (ω) were .86
for w1 and .89 for w2.

Health Beliefs

Perceived Susceptibility and Perceived Severity Perceived
susceptibility and severity about COVID-19 were measured
at wave 2 using a 6-item scale adapted from a perceived threat
measure for SARS (Lee-Baggley et al., 2004). Participants
were asked to evaluate the extent to which they agreed with
statements describing threats of COVID-19 to their health in
the previous two weeks. Response options ranged from 1
(totally disagree) to 4 (totally agree). Three items assessed
perceived susceptibility (e.g., “I think it is possible to get in-
fected with COVID-19 even if going out without a mask only
once”) and the other three items assessed perceived severity
(e.g., “I think COVID-19 could threaten my health”). Mean
scores for two subscales were generated, with a higher score
indicating a higher level of perceived susceptibility or per-
ceived severity. Cronbach’s alphas were .67 for perceived
susceptibility subscale and .90 for perceived severity subscale.
McDonald’s Omegas (ω) were .68 and .90 for the two scales,
respectively.

Perceived Benefits and Perceived Barriers Perceived benefits
and perceived barriers of practicing preventive behaviors were
measured at w2 using a 6-item scale adapted from a measure
for SARS (Cheng & Ng, 2006). Participants were asked to
rate the extent to which they agreed with statements describ-
ing the potential consequences of adopting preventive behav-
iors in response to the COVID-19 pandemic in the previous
two weeks. Response options ranged from 1 (totally disagree)
to 4 (totally agree). Perceived benefits were assessed by three
items (e.g., “If I adopt the preventive measures, I will be less
vulnerable to COVID-19 infection”). Perceived barriers were
measured by other three items (e.g., “Preventive measures will
cause inconvenience to me”). Mean scores for two subscales
were generated, with a higher score indicating a higher level
of perceived benefits or perceived barriers. Cronbach’s alphas
and McDonald’s Omegas (ω) were .93 and .93 for perceived
benefits subscale and .80 and .81 for perceived barriers
subscale.

Self-Efficacy The 7-item scale of self-efficacy associated with
COVID-19 was adapted from a 5-item self-efficacy measure

which was developed for Ebola and influenza A (Cahyanto
et al., 2016; Lee et al., 2012). Five items in the original scale
were modified to assess participants’ beliefs in their capabili-
ties to exercise preventive behaviors related to COVID-19
(e.g., “I am confident that I am able to take action to prevent
contracting coronavirus”) and to control over the influences
of the COVID-19 outbreak (e.g., “I know what to do if I
suspect that I have been exposed to coronavirus”). Two new
items were added to the scale “I am confident that I have
enough resources (e.g., masks) to prevent coronavirus
infection” and “I am confident that I will be taken good care
of if I’m infected by coronavirus”. Participants rated items on a
4-point scale ranging from 1 (not at all) to 4 (a great deal). A
total score from nine items was generated, with a higher score
representing a greater level of self-efficacy (α = .91,
McDonald’s Omega [ω] = .90).

Data Analysis

Multiple statistical analysis approaches were employed in the
present study using SPSS version 22 and Mplus version 7.1.
First, paired sample t test was conducted for examining the
differences in preventive behaviors (precautionary behaviors,
self-quarantine, and social distancing) between w1 and w2.
Second, Spearman’s correlation was conducted to examine
the bivariate associations among study variables, including
COVID-19 stressors (w1), preventive behaviors (w2), and
health beliefs (i.e., perceived benefits, perceived barriers, per-
ceived susceptibility, perceived severity, and self-efficacy)
(w2). Third, path analysis was employed to examine the hy-
pothesized mediation model controlling for demographic var-
iables and the baseline preventive behaviors. Several
goodness-of-fit indices including the root mean square of ap-
proximation (RMSEA), the comparative fit index (CFI), and
standardized root mean square of residual (SRMR) were used
to evaluate the model fit, with RMSEA and SRMR below .08,
and CFI above .90 indicating a good model fit (Hu & Bentler,
1999). The indirect effects were examined using the
bootstrapping with 2000 samples (Muthen & Muthen,
2017). A significant mediating effect would be identified if
the 95% confidence interval (CI) from bootstrap examination
does not include zero.

To examine structural validity, all study scales (i.e.,
COVID-19 stressors, five HBM constructs, and three preven-
tive behaviors) were tested using confirmatory factor analysis
(CFA). Items in one scale (e.g., perceived benefits scale) were
set to load into one latent factor (e.g., perceived benefits).
Results revealed that factor loadings of items in each scale
were all statistically significant (βs = .41–.92, ps < .001) and
the CFA models showed good fits to data (CFIs = .94–.99,
TLIs = .90–.99, RMSEAs = .03–.06, SRMRs = .01–.04), sug-
gesting that study scales had generally good structural
validity.
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Results

Descriptive Statistics and Paired Sample T-Test of
Preventive Behaviors

The demographic characteristics were shown in Table 1.
Participants were mostly women (70.69%). The average age
was 20.22 years (Standard Deviation [SD] = 2.02). Freshman
accounted for the largest proportion (43.02%) among the sam-
ple. Over one in three (33.96%) of participants studied in
health-related majors. About 2% of participants stayed in
Hubei province during the outbreak of COVID-19.

The descriptive statistics of preventive behaviors at w1 and
w2 were both shown in Table 2. Paired sample t tests were
conducted for comparing preventive behaviors between w1
and w2. The results showed that precautionary behaviors in-
creased fromw1 to w2 (t = −3.46, df = 1224, p = .001, 95% CI
[−.28–.08]). Self-quarantine (t = 2.28, df = 1224, p = .020,
95% CI [.02 .15]) and social distancing (t = 9.04, df = 1224,
p = .001, 95% CI [.42 .63]) decreased from w1 to w2.

Bivariate Analyses

Results of bivariate analyses among various study variables
were shown in Table 3. COVID-19 stressors was negatively
correlated with precautionary behaviors (r = −.07, p = .014)
and positively correlated with social distancing (r = .11,
p < .001). Perceived benefits was positively correlated with
precautionary behaviors (r = .19, p < .001), quarantine

(r = .06, p = .027), and social distancing (r = .10, p = .001).
Perceived barriers was negatively correlated with precaution-
ary behaviors (r = −.14, p < .001). Perceived susceptibility
was positively correlated with precautionary behaviors
(r = .14, p < .001), self-quarantine (r = .13, p < .001), and so-
cial distancing (r = .22, p < .001). Perceived severity was neg-
atively correlated with precautionary behaviors (r = −.09,
p = .002) and positively correlated with social distancing
(r = .07, p = .012). Self-efficacy was positively correlated with
precautionary behaviors (r = .39, p < .001), self-quarantine
(r = .08, p = .006), and social distancing (r = .10, p < .001).

Path Analysis of the Hypothesized Model

Results of path analysis on the mediation model among
COVID-19 stressors, HBM constructs, and preventive behav-
iors were shown in Fig. 1. The model showed an overall good
model fit to data (χ2 = 137.11, df = 36, RMSEA = .05,
RMSEA 90% CI [.04, .06], CFI = .94, SRMR= .04). The di-
rect effect of COVID-19 stressors on social distancing was
statistically significant (β = .09, p < .001). In addition,
COVID-19 stressors was negatively associated with perceived
benefits (β = −.07, p = .013) and self-efficacy (β = −.06,
p = .020), and positively associated with perceived barriers
(β = .08, p = .002) and perceived severity (β = .12, p < .001).
Moreover, perceived barriers (β = −.07, p = .003) was nega-
tively associated with precautionary behaviors. Perceived sus-
ceptibility (β = .06, p = .025) and self-efficacy (β = .23,
p < .001) were positively associated with precautionary be-
haviors. Perceived susceptibility was positively associated
with self-quarantine (β = .11, p < .001) and social distancing
(β = .16, p < .001).

Indirect Effects

As shown in Table 4, the indirect effects of perceived barriers
(β = −.01, p = .033) and self-efficacy (β = −.02, p = .024) in
the relationship between COVID-19 stressors and precaution-
ary behaviors were statistically significant. Results of
bootstrapping suggested that perceived barriers (95% CI =
−.011 to −.001) and self-efficacy (95% CI = −.027 to −.002)
mediated the associations of COVID-19 stressors with precau-
tionary behaviors.

Discussion

The current study used longitudinal data from a sample of
college students and examined the association among
COVID-19 stressors, health beliefs (i.e., perceived benefits,
perceived barriers, perceived susceptibility, perceived severi-
ty, and self-efficacy), and preventive behaviors (i.e., precau-
tionary behaviors, self-quarantine, social distancing) in

Table 1 Demographics characteristics of the study sample (n = 1225)

Demographics Mean (SD) or n (%)

Age, mean (SD) 20.22 (2.02)

Gender, n (%)

Female 866(70.69%)

Male 359 (29.31%)
aMajor, n (%)

Health related 416 (33.96%)

Non health related 809(66.04%)

School year, n (%)

Freshman 527 (43.02%)

Sophomore 343 (28.00%)

Junior 165(13.47%)

Senior 190 (15.51%)
bCurrent residence, n (%)

Hubei province 24 (1.96%)

Other regions in mainland China 1201 (98.04%)

a Medicine was categorized as the health-related major, and others were
categorized as the non-health-related major. b Current residence was
dichotomized into Hubei province and other regions in mainland China
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response to COVID-19 in China. Guided byHBM, the current
study identified factors contributing to preventive behaviors
over time during the COVID-19 pandemic. In particular, our
findings suggested a serial stress-cognition-behavior associa-
tion, revealing that the exposure to COVID-19 stressors at the
beginning of the pandemic can influence preventive behavior
uptakes, even at the phase when outbreak has been sup-
pressed, and such influences occurred through health beliefs.
To the best of our knowledge, the current study was one of the
first attempts to examine COVID-19 stressors impacts on
HBM constructs and preventive behaviors using longitudinal
data during the pandemic.

Our findings suggested that preventive behaviors changed
significantly after the initial outbreak of the pandemic. In par-
ticular, self-quarantine and social distancing significantly de-
creased. This may be related to the changes of national policy
responses to COVID-19 pandemic. At the peak of the
COVID-19 pandemic, Chinese government enforced various
harsh restrictions in order to limit interpersonal contracts, such
as stay-at-home and shelter-in-place orders. As the pandemic
initially suppressed, these restrictions were loosened in many
Chinese regions, allowing some activities to resume (e.g., re-
turn to work and dinning in a restaurant) (Gan et al., 2020).
This would result in reductions of social distancing and self-

quarantine practices. However, our data revealed that precau-
tionary behaviors significantly increased even when the out-
break was suppressed. This is congruent with the longitudinal
data (from February to March 2020) from a recent study in
China (Peng et al., 2021). This seems to suggest that Chinese
people’s prevention practices in the early phase of the pan-
demic have transformed to a personal habit, and such a habit
was maintained in a later phase of the pandemic. The in-
creased precautionary behavior uptakes may be also related
to the increase of interpersonal contacts (e.g., school reopen)
at wave 2, leading to more practices of wearing masks and
personal hygiene. Such changes in personal precautionary be-
haviors have also been documented in an international study,
revealing a significant increase of precautionary behaviors
after the national governmental intervention among Western
and Northern Europeans (Varga et al., 2021).

Our findings revealed that preventive behaviors were influ-
enced by three health beliefs, including perceived susceptibil-
ity, self-efficacy, and perceived barriers. This implied that,
when the outbreak of the COVID-19 pandemic has initially
suppressed, Chinese college students’ health action decision
making relied upon three cognitive appraisal processes. First,
the influence of perceived susceptibility suggested that indi-
viduals who appraised their current situations to have high risk

Table 2 Descriptive statistics of
preventive behaviors at w1 and
w2 (n = 1225)

Precautionary behaviors Self-quarantine Social distancing

Mean (SD) at w1 14.08 (1.91) 9.65 (0.89) 4.64 (1.54)

Mean (SD) at w2 14.26 (1.85) 9.57 (1.10) 4.11 (2.03)

t (df=1224) −3.46 2.28 9.04

p .001 .020 .001

95%CI −.28 -.08 .02 .15 .42 .63

SD Standard Deviation

Table 3 Correlation among COVID-19 stressors, health beliefs, preventive behaviors, and demographics (n = 1225)

Variable 1 2 3 4 5 6 7 8 9

1 COVID-19 Stressors (w1) 1

2 Perceived benefits (w2) −.07* 1

3 Perceived barriers (w2) .12*** .03 1

4 Perceived susceptibility (w2) .03 .10** .08** 1

5 Perceived severity (w2) .16*** −.13*** .33*** .29*** 1

6 Self-efficacy (w2) −.08*** .43*** −.13*** .20*** −.16*** 1

7 Precautionary behaviors (w2) −.07* .19*** −.14*** .14*** −.09** .39*** 1

8 Quarantine (w2) −.01 .06* −.06 .13*** .01 .08** .10** 1

9 Social Distancing (w2) .11*** .10** .04 .22*** .07* .10*** .14*** .18*** 1

Mean 4.47 3.19 2.32 2.82 2.39 3.25 3.52 9.57 4.11

SD 1.76 0.76 0.69 0.75 0.62 0.50 0.48 1.10 2.03

* p < .05, ** p < .01, *** p < .001. SD Standard Deviation
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for COVID-19 infection exhibited strong adherence to numer-
ous preventive behaviors, including social distancing, self-
quarantine, and precautionary behaviors. The critical role of
risk perception has been documented in health behavior liter-
ature, indicating that perceived susceptibility became particu-
larly salient in the context of pandemic prevention (Bish &
Michie, 2010; Dror et al., 2020; Graffigna et al., 2020; Janz &
Becker, 1984). A recent COVID-19 study in China has also
documented a similar finding (Peng et al., 2021). This could
be explained by the transactional model of stress and coping,
which depicts a stress response mechanism through two (pri-
mary and secondary) cognitive appraisal processes (Folkman
et al., 1986). In particular, perceived susceptibility is associat-
ed with the primary appraisal, which states that individuals are
strongly motivated to exhibit coping behaviors (e.g., preven-
tive practices) if the current situation is evaluated as threatful.
Second, the influence of self-efficacy revealed that precau-
tionary behavior uptakes would be dependent on individuals’
assessments on their personal competencies or psychological
assets associated with the behaviors. That is, individuals who
perceived higher confidence or better control of behaviors
would exhibit greater adherence to personal prevention prac-
tices. A systematic review on HBM research has documented
a congruent finding, revealing that self-efficacy was a strong
predictor specifically for influenza-related precautionary prac-
tices including hygiene behaviors, hand washing, and respira-
tory hygiene (Bish & Michie, 2010). The favorable influence
of self-efficacy supports the secondary appraisal in the trans-
actional model of stress and coping (Folkman et al., 1986),

suggesting that individuals likely adopt proactive coping (e.g.,
precautionary behaviors) when they perceive sufficient psy-
chological resources (e.g., self-efficacy). Third, the effects of
perceived barriers suggested that adherence to preventive
practices would be challenged by perceived negative conse-
quences of the behaviors. Although HBM posits that per-
ceived benefits and barriers jointly contribute to health behav-
ior uptakes, perceived barriers were the stronger predictor
when behavior outcomes were preventive behaviors
(Carpenter, 2010; Janz & Becker, 1984). This may be due to
the fact that some barriers are not addressable (e.g., preventive
measures cause inconvenience), and that the persistent percep-
tion on negative consequences may induce cognition disso-
nance (Festinger, 1957), undermining self-control on adher-
ence to preventive behaviors. Taken all together, our finding
revealed that Chinese residents’ preventive behaviors uptakes
were influenced by the cognitive appraisals on their contextual
situations, personal competencies, and negative consequences
of the behaviors during the COVID-19 phase when national
restrictions were loosened.

One of important findings in the current study is that health
beliefs can be influenced by previous COVID-19 stressor ex-
posure (e.g., daily life interruptions, negative news about the
pandemic, and uncertainty of information), suggesting stress
experiences at the beginning of the COVID-19 pandemic
could shape health beliefs and impact behaviors in a long-
term manner. Our path analysis revealed two mediation asso-
ciations, indicating that more stressors exposure was associat-
ed with lower self-efficacy but higher perceived barriers,

Fig. 1 Mediating model among
COVID-19 stressors, health
beliefs, and preventive behaviors
(n = 1225). Note. * p < .05, **

p < .01, *** p < .001.
Demographics (e.g., major and
current residence) were controlled
in the model

Table 4 Indirect effects of
perceived barriers and self-
efficacy in the relationship
between COVID-19 stressors and
preventive behaviors

Paths Indirect effect estimates: β Bootstrapping 95%CI

COVID-19 stressors > Perceived barriers >
Precautionary behaviors

−.01* [−.011, −.001]

COVID-19 stressors > Self-efficacy >
Precautionary behaviors

−.02* [−.027, −.002]

*p < .05. 95%CI = 95% confidence interval
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resulting in weaker adherence to precautionary behaviors.
Such findings may be related to emotional burdens. Existing
literature showed that individuals who exposed to a great
amount of negative information or misinformation about the
pandemic could induce high levels of anxiety (Banerjee &
Rao, 2020; Lee et al., 2020). Individuals who suffered from
anxiety would overestimate potential risk of the behaviors but
underestimate the benefits (Bliss & Morrison, 2020; Dube
et al., 2014; Karafillakis et al., 2017; Larson, 2018). Also,
emotional burdens related to the pandemic would be associat-
ed with a lower perception on personal competencies, devas-
tating self-efficacy. Indeed, previous research at the early
phase of the COVID-19 pandemic has revealed that more
COVID-19 stressor exposure was associated with greater
levels of psychiatric symptoms (i.e., acute stress disorder)
and lower levels of perception of personal competencies
(e.g., psychological resilience) (Ye et al., 2020). These
stress-induced detrimental impacts on health beliefs would
be due to an information-processing bias for threatening in-
formation when individuals experience distress (Puleo et al.,
2011). Given its longitudinal influences on cognitions and
behaviors, stress experiences in early pandemic meritshigh
attention.

Given that effective COVID-19 vaccines are not likely to be
widely distributed until late 2021 (Hobson & Hagan, 2020),
prevention practices, especially personal precautionary behav-
iors, would still play an essential role in coping with the
COVID-19 pandemic. Our findings provide several implica-
tions for interventions and policy-making for promoting pre-
vention behaviors. First, our results in terms of health beliefs
imply that health communications should be tailored to these
health beliefs. Existing intervention research has shown suc-
cesses in adopting health-belief-framedmessages for promoting
influenza disease prevention (Payaprom et al., 2011). In the
context of COVID-19, health messages could be framed to
highlight the vulnerability and severe consequences of the pan-
demic (e.g., ‘We are all possible to be infected by COVID-19
and it may put you in a severe situation and strongly affect your
health”). Messages based on autonomy motivations (e.g.,
supporting the sense of choices of the ways in practicing pre-
vention behaviors) and exemplification (e.g., messages present-
ed with an exemplar) would be helpful to promote self-efficacy
of prevention behaviors (Valle et al., 2018). Prosocial-framed
messages could shift attention from the barriers against preven-
tion practices to prosocial benefits (e.g., the protection of sig-
nificant others) (Chou & Budenz, 2020; Jordan et al., 2020).
Second, our findings regarding the influences of COVID-19
stressors imply that preventive behavior promotion interven-
tions should also attend to pandemic stress management. Such
interventions may benefit from including cognitive behavioral
strategies, such as mindfulness-based intervention, which have
been effective in fostering adaptive coping skills (e.g., emotion
regulation) and enhancing psycho-behavioral health (e.g.,

reducing depression and promoting self-care behaviors)
(Garland et al., 2009; Gu et al., 2015; Soriano-Ayala et al.,
2020). To address pandemic stressors such as media informa-
tion uncertainty, government should develop policy to enhance
media censorship in terms of misinformation. The accessibility
to psycho-behavioral resources (e.g., mental health services and
personal protective equipment) should be enhanced for individ-
uals who have exposed to multiple COVID-19 stressors.

The present study has several methodological limitations.
First, data were collected by online surveys and may be sub-
ject to the self-reporting bias (e.g., social desirability) and self-
selection bias (only a small proportion of w1 participants com-
pleted the w2 survey). Second, the data were collected from a
convenience sample of college students and our findings may
not be generalized to all Chinese residents. Third, some mea-
sures (i.e., self-quarantine, and perceived susceptibility) were
adapted from previous studies and showed low internal con-
sistency (e.g., COVID-19 stressors). These measures needed
further validation. Fourth, given that health beliefs were only
measured at w2, the association between health beliefs and
preventive behaviors cannot draw conclusions about causali-
ty. Fifth, the model was examined in a generally healthy pop-
ulation (college students). Compared to healthy population,
individuals with medical conditions (e.g., chronic diseases)
would be more vulnerable to the COVID-19 pandemic (e.g.,
more exposure to stressors) and preventive behaviors is par-
ticularly essential to protect their health. Hence, it is worth
examining the model among people with medical conditions.
Future research will benefit from using a random sampling
approach, utilizing a multiple-wave longitudinal design, vali-
dating self-developed measures, and expanding study popula-
tion to people with medical conditions.

Conclusions

In summary, our findings showed that prevention behavior up-
takes among Chinese residents changed after the initial outbreak
of the pandemic. The current study adds to HBM literature,
finding that several health beliefs, including perceived suscepti-
bility, self-efficacy, and perceived barriers, were associated with
COVID-19-related preventive behaviors, such as personal pre-
cautionary behaviors. COVID-19 stressor exposure at the early
phase of the pandemic can influence precautionary behaviors
over time through self-efficacy and perceived barriers. Given
that the pandemic seems to continue for a considerable period
of time, preventive behavior promotion interventions are war-
ranted, and such interventions would benefit from attending to
health beliefs and being tailored for COVID-19 stressors.
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