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Abstract

The novel coronavirus (COVID-19) has infected more than 90,000 people in at
least 69 countries by Feb 29, 2020. Medical interest in COVID-19 has been
considerable. Mental health issues that coincide with the epidemics are rarely
examined. There is a strong need for public health officials to consider how psy-
chological effects vary at each phase of a crisis and how they relate to people to
better support them in these shifting states of mind. The present study exam-
ines temporal relationships among behavioral and emotional responses towards
COVID-19 and attitudinal responses to crisis management. 846 adults were
invited to complete a set of Internet-based questionnaires at two time points
with a range of 14 to 18 days’ intervals covered by the ascending phase of the
outbreak. At the baseline assessment 788 adults completed the questionnaires.
At the Wave 2 survey, 318 adults from Wave 1 were retained. Results from
cross-lagged models demonstrated reciprocal negative associations between anx-
iety and crisis management appraise. In addition, the higher evaluation of crisis
management in the initial period of outbreak predicted adoption of preventive
behaviors and susceptibility to emotional contagion to a greater extend in a
later period. Susceptibility to emotional contagion also positively predicted
preventive behaviors taken. Furthermore, multiple group structural equation
modeling revealed that evaluation of crisis management is more likely to af-
fect the susceptibility to emotional contagion of people on the frontline of the
outbreak (i.e., Wuhan) compared to people living in moderate risk areas (i.e.,
Outside of Hubei). These data provide experimental evidence regarding men-
tal health during the COVID-19 outbreak, and over the course of a pandemic,
which will direct governments and health authorities during disease outbreaks
through their attempts to communicate with the public.

chinarxiv.org/items/chinaxiv-202003.00005 Machine Translation


https://chinarxiv.org/items/chinaxiv-202003.00005
https://chinarxiv.org/items/chinaxiv-202003.00005

ChinaRxiv [$X]

Full Text

Psychological Responses to the Coronavirus Disease
(COVID-19) Outbreak

**Zheng JIN'*  Kaibin ZHAO!, Yanyu XIA',?2, Ruijun CHEN!, Huan YU!,
Timothy TAMUNANG TAMUTANA!, Jeffrey SHERMAN!3  Christina
BERMEITINGER!, , Pamela BAESS **

"Unternational Joint Laboratory of Behavior and Cognitive Science, Zhengzhou
Normal University, Zhengzhou, China

2University of Hildesheim, Hildesheim, Germany

3University of California, Davis, CA, USA

University of Hildesheim, Hildesheim, Germany

Corresponding author: Zheng JIN (E-mail: jinzheng@zznu.edu.cn; zhjinQucdavis. edu)

Abstract

Aims. The novel coronavirus (COVID-19) had infected more than 90,000 peo-
ple across at least 69 countries by February 29, 2020. While medical interest
in COVID-19 has been considerable, mental health issues coinciding with epi-
demics are rarely examined. Public health officials urgently need to understand
how psychological effects vary across crisis phases and how they relate to public
behavior to better support communities through these evolving challenges. The
present study examines temporal relationships among behavioral and emotional
responses toward COVID-19 and attitudinal responses to crisis management.

Methods. A total of 846 adults were invited to complete internet-based ques-
tionnaires at two time points, with intervals ranging from 14 to 18 days during
the ascending phase of the outbreak. At baseline, 788 adults completed the
questionnaires, and 318 of these were retained at Wave 2.

Results. Cross-lagged models demonstrated reciprocal negative associations
between anxiety and crisis management appraisal. Additionally, more positive
evaluation of crisis management during the initial outbreak period predicted
greater adoption of preventive behaviors and increased susceptibility to emo-
tional contagion at a later period. Susceptibility to emotional contagion also
positively predicted preventive behaviors. Furthermore, multiple-group struc-
tural equation modeling revealed that evaluation of crisis management more
strongly affected susceptibility to emotional contagion among people on the
frontline of the outbreak (i.e., Wuhan) compared to those living in moderate-
risk areas (i.e., outside Hubei).

Conclusions. These data provide empirical evidence regarding mental health
during the COVID-19 outbreak and across pandemic progression, offering guid-
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ance for governments and health authorities in their public communication ef-
forts during disease outbreaks.

Keywords: COVID-19; emotion; anxiety; preventive measures; management;
epidemic; mental health

Introduction

A novel coronavirus (COVID-19, also called SARS-CoV-2 or 2019-nCoV) was re-
cently detected in Wuhan, China, triggering a global outbreak. Chinese health
officials reported tens of thousands of infections and thousands of deaths na-
tionwide. Despite China’ s considerable efforts and sacrifices to control the
epidemic, additional cases continue to emerge in an increasing number of in-
ternational locations. The World Health Organization declared the outbreak
a Global Health Emergency on January 30, 2020, thereby activating enhanced
capacity for Public Health Emergency Management (PHEM) at the global level.

Viral disease outbreaks typically spread through ordinary person-to-person con-
tact and can trigger severe public panic. Novel and exotic threats tend to
elevate anxiety levels more than familiar threats do (e.g., Wong, 2007 on SARS;
see Coughlin, 2012 for review). Moreover, individuals’ emotional states become
extremely vulnerable during public health emergencies, and fear of a vague, ter-
rifying new illness can spiral into dangerous skepticism. In 2018, researchers
predicted that the next major outbreak might be driven not by a lack of pre-
ventive technologies but by emotional contagion, which could erode trust in
government and cause serious economic and social disruption (Larson, 2018).
The international threat posed by COVID-19 necessitates pooling international
data in both medical and mental health domains.

While medical interest in COVID-19 has been substantial (e.g., Zou et al., 2020),
mental health issues coinciding with emerging epidemics—and the appropriate
behaviors needed to avoid infection—are rarely examined. During a crisis, af-
fected individuals receive, process, and act on information differently than dur-
ing non-crisis periods. Effective, timely, and credible PHEM is essential for
containing fear and public threat while promoting preventive behaviors (Bao et
al., 2020). Conversely, psychological traits may bias individuals against local
PHEM systems. Governments face the difficult challenge of explaining dangers
and advising appropriate actions without raising undue alarm. For example,
individuals with higher anxiety levels may overreact to policies, while those
susceptible to negative emotional contagion may more readily adopt societal be-
liefs that conflict with government guidance, thereby jeopardizing public health
measures (e.g., Aral & Walker, 2012; Ferrara & Yang, 2015). It remains un-
clear whether preventive behaviors increase as a coping mechanism for negative
emotions (e.g., Qian et al., 2005) or through disclosure of epidemic information
(e.g., Xue & Zeng, 2019).
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Thus, public health authorities urgently need to monitor mental health during
pandemics. The uncertain relationship between crisis management and psy-
chological response requires investigation. To improve understanding of public
reactions to epidemic outbreaks, the present study examined temporal relation-
ships among behavioral and emotional responses toward COVID-19 and atti-
tudinal responses to crisis management using a two-wave longitudinal design.
We hypothesized that adoption of preventive behaviors, anxiety levels, and sus-
ceptibility to emotional contagion would be associated with crisis management
appraisal as the pandemic developed. This study aims to increase awareness of
psychiatric events and support rapid, effective decision-making to reduce public
panic.

Methods
Sampling and Data Collection

Nine investigators affiliated with the International Joint Laboratory of Behavior
and Cognitive Science, three research assistants, and five residential community
staff members participated in survey distribution. They invited community res-
idents to participate through their social networks. Invitations containing links
to the internet-based survey and Quick Response (QR) codes were distributed to
local communities in Wuhan City and outside Hubei Province via social media,
moment postings, and messenger apps for convenience sampling. We attempted
to maintain objectivity by giving all community members equal opportunity to
complete the questionnaires.

Data were collected from January 26, 2020 (when 30 Chinese provinces
had launched first-level responses to major public health emergencies,
with 56 deaths and 2,014 confirmed cases worldwide) through February
17, 2020 (with 1,775 deaths and 71,429 confirmed cases worldwide) (ex-
tracted from Coronavirus Disease 2019 (COVID-19) Situation Report -28 at
https://www.who.int/emergencies/diseases /novel-coronavirus-2019 /situation-
reports). The mean test-retest interval was 16 days (SD = 0.82), ranging from
14 to 18 days. Data collection covered the ascending phase of the outbreak.

As is common in longitudinal studies, observations across waves were missing
for various reasons, and attrition rates for web-based surveys are especially high
(e.g., Hochheimer et al., 2016). Comparisons between participants who com-
pleted only Wave 1 and those who completed both waves revealed significant
age differences (p < 0.01). Higher age predicted withdrawal, likely due to less
frequent internet usage (e.g., Burnett et al., 2011; cf. Adams, Stubbs, & Woods,
2005). Nonresponse analysis via independent t-tests also revealed that partici-
pants who completed both time points had slightly lower anxiety levels at Wave
1 (p < 0.05). However, this effect was small (Cohen’ s d = 0.17) and unlikely
to seriously bias the results.
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Measures

Adoption of Preventive Behaviors (APB). We developed eight questions
based on China Center for Disease Control and Prevention (CDC) guidelines.
A sample item included: “Did you wash your hands after sneezing, coughing, or
cleaning your nose in the past three days?” All eight behavior items were rated
on a 4-point scale from 1 ( “Not at all” ) to 4 ( “Always” ). Total APB frequency
was calculated by summing all eight items.

Evaluation of Crisis Management (ECM). We used a 6-item scale to as-
sess PHEM appraisal, designed to reflect opinions on information distribution
and transparency (Quah & Lee, 2004). Items were scored on a 7-point scale,
with higher scores indicating more positive appraisal. The questionnaire demon-
strated acceptable validity and high internal consistency, with Cronbach’ s =
0.87 for both waves.

Anxiety Level. Anxiety was assessed using the Zung Self-Rating Anxiety Scale
(SAS; Zung, 1971), which comprises 20 items. Items 1-5 represent emotional
anxiety symptoms, while items 6-20 represent physical symptoms. Responses
range from 1 to 4, with higher scores indicating greater anxiety. This study
focused on emotional anxiety symptoms. Reliability coeflicients were good for
both Wave 1 (Cronbach’ s = 0.82) and Wave 2 (Cronbach’ s = 0.83) samples.

Susceptibility to Emotional Contagion (SEC). The Emotional Contagion
Scale for Public Emergency (ECS-PE; Song et al., 2017) is a self-report measure
assessing susceptibility to catching emotions, particularly those generated dur-
ing public emergencies. This revised version of the Emotional Contagion Scale
(ECS; Doherty, 1997) contains 15 items rated on a 5-point scale, with scores
calculated by summing item responses. Cronbach’ s values were 0.90 and 0.91
for Wave 1 and Wave 2, respectively.

Results
Descriptive Statistics and Bivariate Correlations

Inspection of Mahalanobis d2? values identified six outliers. Results were iden-
tical whether outliers were included or excluded. Repeated-measures ANOVA
revealed significant main effects of time on APB, F(1, 316) = 48.67, p < .001,

2 = .13, and region on APB, F(1, 316) = 10.83, p < .01, 2= .03, and anxiety
level, F(1, 316) = 31.94, p < .001, 2 = .10. A significant Region x Time
interaction on SEC emerged, F(1, 316) = 7.26, p < .01, 2 = .02. Simple ef-
fects analyses revealed that SEC decreased significantly for participants outside
Hubei, F(1, 317) = 4.34, p < .05, 2 = .02, but remained unchanged for Wuhan
participants as the epidemic progressed.

Table 1 presents bivariate correlations among Wave 1 and Wave 2 variables, in-
dicating considerable stability in autoregressive correlations and revealing cross-
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lagged relations between ECM and anxiety. Cross-sectional intercorrelations
were similar across both waves.

Table 1. Bivariate Correlations Between Measured Variables

Variable 1 2 3 4 5 6 7
1. TIAPB —
2. TIECM 3T5FF

3. T1Anxiety - - —
298%*  246%*

4. TISEC .264%* - 683*FF
215%*
5. T2APB B67HFF 3TIRR 269%*  —
267**
6. T2ECM .354**  675*F - .394%* 371k —
.288**
7. T2Anxiety - - 683** - - - -
286%*  278** 223%*F  306%*  .289%*
8. T2SEC J180%* - - 269%% 394%*% BT75**
.246%*%  215** 167F*

Note. T1 = Wave 1; T2 = Wave 2.

Longitudinal Cross-Lag Model

We tested temporal relationships among adoption of preventive behaviors
(APB), anxiety, susceptibility to emotional contagion (SEC), and evaluation
of crisis management (ECM) using structural equation modeling with robust
maximum likelihood estimation. The full cross-lagged model demonstrated
acceptable fit: 2/df = 3.59, p < .01; CFI = 0.97, TLI = 0.90, RMSEA (90%
CI) = 0.09 (0.06-0.13), SRMR = 0.05. All autoregressive paths from Wave 1
to Wave 2 were significant: APB, = 0.58, SE = 0.06, p < .01; ECM, = 0.65,
SE = 0.05, p < .01; anxiety, = 0.65, SE = 0.04, p < .01; and SEC, = 0.81,
SE = 0.02, p < .01.

After controlling for demographic variables, we identified two positive cascade
pathways (from ECM to later APB and from Wave 1 SEC to Wave 2 APB) and
one negative path (from Wave 1 ECM to Wave 2 SEC). Reciprocal associations
between ECM and anxiety also emerged. We therefore removed nonsignificant
paths and retested the model. The final model demonstrated excellent fit: 2/df
= 1.29, p = .25; CFI = 1.00, TLI = 0.99, RMSEA (90% CI) = 0.03 (0.00-
0.079), SRMR = 0.03. Standardized path coefficients for the final model appear
in Figure 2 [Figure 2: see original paper]. The model accounted for 47.2%,
47.1%, 47.7%, and 67.1% of total variance in Wave 2 APB, anxiety, ECM, and
SEC, respectively.
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Multiple-Group Structural Equation Modeling

We used multiple-group SEM to assess whether cross-lagged associations varied
by region. A significant chi-square difference indicated non-equivalence across
groups, A 2 = 40.92, p < .05. Wald tests examining differences among the five
cross-lagged paths revealed that the coefficient for the path from Wave 1 ECM
to Wave 2 SEC was significantly higher for Wuhan than for areas outside Hubei,
Wald(1) = 5.32, p < .05. ECM significantly predicted SEC for Wuhan, =
-0.20, but not for areas outside Hubei, = -0.03.

Discussion

This study captured a snapshot of attitudinal and behavioral responses during
the early COVID-19 epidemic. As expected, respondents adopted more pre-
ventive measures as the epidemic developed, and individuals in high-risk areas
adopted such measures to a greater extent. Unexpectedly, however, evaluation
of crisis management did not change over time. In the epidemic’ s early stages,
public health officials faced numerous challenges, including limited treatment
technologies, poor understanding of the virus, and inability to adequately ad-
dress public concerns. Although management quality gradually improved, the
rapid outbreak deterioration may have undermined public confidence in these
enhanced capabilities. Repeated-measures ANOVA also showed that anxiety
levels were significantly higher in high-risk than moderate-risk areas. Factors
such as virus accessibility, lockdown controls, and living condition disruptions
likely contributed to short-term mental health problems in epidemic areas.

Information scarcity leads to speculation and gap-filling, which increases suscep-
tibility to emotional contagion—a catalyst that accelerates rumor spread (Na,
Garrett, & Slater, 2018). The significant reduction in susceptibility in low-risk
areas suggests that emergency-induced susceptibility may diminish over time as
information is gradually disclosed, although high-risk area participants showed
no change. Cross-lagged panel analysis further confirmed this: initial man-
agement appraisal predicted later susceptibility to emotional contagion, with
stronger effects among frontline populations (i.e., Wuhan). Numerous studies
have noted that effective management can mitigate susceptibility and relieve
public anxiety (e.g., Liu et al., 2019). However, this study demonstrated recip-
rocal prediction between anxiety and management evaluation, suggesting that
anxiety may also lead to mistrust and dissatisfaction with crisis management.

Previous research on respiratory infectious disease epidemics (RIDEs) has iden-
tified factors motivating preventive measures. For example, Lee-Baggley et
al. (2004) found that individuals high in empathic responding (e.g., listening
to others’ feelings about SARS) were more likely to adopt health precautions.
Consistent with these cross-sectional findings, individuals with greater suscep-
tibility to emotional contagion at Wave 1 were more likely to adopt preventive
behaviors at Wave 2. However, not all mood states predict behavior. Unlike
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susceptibility, initial anxiety did not predict later preventive behavior adoption.
A possible explanation is that during early epidemic stages when threats are
highly uncertain, cognitive risk responses may optimally drive behavior as the
epidemic evolves (Liao et al., 2014). Anxiety generally involves less intense cog-
nitive components than emotional contagion susceptibility and therefore is less
likely to predict behavioral change. Respondents’ crisis management appraisal
predicted their preventive behavior engagement, indicating that preventive mea-
sures are closely linked to effective and timely dissemination of epidemic and
virus-related information. Additionally, we found no support for a causal rela-
tionship between anxiety and susceptibility to emotional contagion. Although
mixed evidence suggests anxious individuals tend to catch negative emotions
from others (e.g., Dijk et al., 2018), our findings indicate anxiety was unre-
lated to emotional contagion susceptibility, possibly because our bipolar scale
measured reactions to both positive and negative emotions.

Several limitations warrant consideration. First, our preventive behavior ques-
tions may not have captured all infection prevention measures. Additionally,
we extracted emotional anxiety symptoms from the general Zung Self-Rating
Anxiety Scale (SAS) for anxiety screening, which differs from the State-Trait
Anxiety Inventory (STAI) used in some previous epidemic research (e.g., Cowl-
ing et al., 2010). Consistent with those studies, anxiety levels remained low
throughout the pandemic, suggesting low anxiety has minimal effect on behav-
ioral and emotional responses to COVID-19. Second, generalizability may be
limited by our sample’ s lack of diversity, as most participants were middle-aged
and healthy, with females slightly overrepresented. Nevertheless, to our knowl-
edge, these data provide some of the first empirical evidence regarding mental
health during the COVID-19 outbreak across pandemic progression.

Conclusion

The Ministry of Science and Technology of China recently suggested that
epidemic-related research should target epidemic situations directly (The State
Council of the People’ s Republic of China, 2020, January 26). As noted,
mental health concerns raised by COVID-19 are critical. During public health
emergencies, people experience diverse emotions, and psychological barriers
may impede public cooperation and response. Government agencies should
anticipate these patterns and recognize their influence on communication. For
empirical psychological research, a major contribution to epidemic response
is understanding psychological responses and their dynamic changes—the pre-
requisites for psychological intervention, emergency management improvement,
and relief of public anxiety and fear.

At this study’ s completion, China showed new success in controlling the coron-
avirus outbreak, with declining infection rates. However, this progress was over-
shadowed by unbridled pandemic spread in Japan, South Korea, Iran, Europe,
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the United States, and other regions, underscoring the risk of a global pandemic
spiraling out of control. We emphasize the need to strengthen global public
health management and the importance of information campaigns encouraging
appropriate countermeasures against virus outbreaks in both psychological and
medical domains.

Officials who withhold information or over-reassure the public to avoid chaos
cause more harm than rational public action during crises. Pre-crisis preparation
must establish open and honest information flow.
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