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ABSTRACT
Objective To investigate psychological and behavioural 
responses to COVID-19 among the Chinese general 
population.
Design, setting and participants We conducted a 
population- based mobile phone survey between 1 
February and 10 February 2020 via random digit dialling. 
A total of 1011 adult residents in Wuhan (n=510), the 
epicentre and quarantined city, and Shanghai (n=501) 
were interviewed. Proportional quota sampling and 
poststratification weighting were used. Multivariable 
logistic regression models were used to investigate 
perception factors associated with the public responses.
Primary outcome measures We measured anxiety levels 
using the 7- item Generalised Anxiety Disorder Scale (GAD-
7) and asked respondents to report their precautionary 
behaviours before and during the outbreak.
Results The prevalence of moderate or severe anxiety 
was significantly higher (p<0.001) in Wuhan (32.8%) 
than Shanghai (20.5%). Around 79.6%–88.2% residents 
reported always wearing a face mask when they went 
out and washing hands immediately when they returned 
home, with no discernible difference across cities. Only 
35.5%–37.0% of residents reported a handwashing 
duration above 40 s as recommended by the WHO. The 
strongest predictor of moderate or severe anxiety was 
perceived harm of the disease (OR 1.8, 95% CI 1.5 to 2.1), 
followed by confusion about information reliability (OR 
1.7, 95% CI 1.5 to 1.9). None of the examined perception 
factors were associated with odds of handwashing 
duration above 40 s.
Conclusions Prevalence of moderate or severe anxiety 
and strict personal precautionary behaviours was generally 
high, regardless of the quarantine status. Our results 
support efforts for handwashing education programmes 
with a focus on hygiene procedures in China and timely 
dissemination of reliable information.

INTRODUCTION
In December 2019, COVID-19 caused by 
SARS- CoV-2 emerged in Wuhan city, China.1 
As of 19 April 2020, a total of 82 735 COVID-19 

cases with 4632 deaths had been reported 
in mainland China.2 The outbreak has now 
spread to 213 countries, areas or territories.3 
On 31 January 2020 (Beijing time), the WHO 
declared the coronavirus outbreak a Public 
Health Emergency of International Concern. 
During 23 January to 8 April 2020, the Chinese 
government shut down departure channels 
from Wuhan and nearby cities, hoping to stop 
the disease from spreading to other parts of 
the country. However, millions of people had 
left Wuhan before the lockdown because of 
the approaching Spring Festival holiday.

Containment measures in the COVID-19 
outbreak have focused on identifying, 
treating and isolating infected people, tracing 
and quarantining their close contacts, and 
promoting precautionary behaviours among 

Strengths and limitations of this study

 ► Demographically representative samples of res-
idents in Wuhan (the epicentre of the COVID-19 
outbreak in China) and Shanghai were obtained via 
random digit dialling with quota sampling during the 
early phase of the COVID-19 outbreak in China.

 ► A wide range of outcomes were collected, includ-
ing precautionary behaviours before and during the 
outbreak, and anxiety levels and unwarranted be-
haviours during the outbreak.

 ► Perception variables, personal characteristics, and 
level of information exposures associated with the 
psychological and behavioural outcomes were ex-
amined using multivariable logistic regression mod-
els with poststratification weighting.

 ► Although the response rate was not low compared 
with a telephone survey, participants were informed 
of the survey topic before consent had been ob-
tained, which may compromise the findings due 
to non- response bias on the basis of interest in the 
topic.
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the general public. Therefore, the psychological and 
behavioural responses of the general population would 
play an important role in the control of the outbreak. 
Previous studies have explored on this topic in various 
culture settings with severe acute respiratory syndrome 
(SARS),4–6 pandemic influenza A(H1N1)7–10 and influ-
enza A(H7N9).11–13 Cultural differences, government 
involvement, disease perceptions and the stage of the 
outbreak are associated with public responses, and these 
factors vary by diseases and settings.4 5 8 14–16

Recent studies have focused on mental health status 
among healthcare workers and patients during the 
COVID-19 outbreak.17–19 However, little is known about 
precautionary and psychological responses among the 
Chinese general population, which may be different from 
usual days or responses to previous disease outbreaks 
owing to two main reasons. First, the entire public was 
faced with highly inconsistent information, partly because 
knowledge of the newly emerging disease is evolving with 
the course of the outbreak. Second, government engage-
ment at all levels has been strong, for instance, running 
intense public message campaigns about social distancing 
and personal prevention practices, adopting strict 
closed- off community management (including setting up 
temperature checking points and issuing entry permits), 
and extending holidays and school closures.

In addition, identifying factors of precautionary 
behaviour and anxiety that can be intervened by policy is 
helpful for containing outbreaks and preventing public 
overreaction. Previous studies have shown that the two 
outcomes are associated with perceived efficacy of recom-
mended behaviours and risk perception of diseases.5 7 11 
In this study, we aimed to investigate anxiety levels and 
changes in precautionary behaviours among the general 
population during the early phase of the COVID-19 
outbreak in China. We also compared public responses 
across cities with different disease exposures and exam-
ined their associations with public perceptions.

METHODS
Cross-sectional telephone survey
A population- based mobile phone interview was carried 
out between 1 February and 10 February 2020. The cities, 
Wuhan and Shanghai, were selected to represent diverse 
exposures to the threat of SARS- CoV-2 infection. Wuhan 
is the hardest- hit city, and the earliest city put under 
quarantine in China; by contrast, Shanghai is one of the 
largest cities in the country, and was estimated to have 
received the largest number of infected travellers from 
Wuhan.20 21 Before our survey, Wuhan confirmed 3215 
cases,22 accounting for 27.3% of all cases across China;23 
Shanghai reported 153 cases, 68 (44.4%) of them from 
non- local residents.24 Figure 1 illustrates the timeline of 
the outbreak progression compared with our survey dates.

The survey was conducted by well- trained interviewers 
with 1011 residents of Wuhan (n=510) and Shanghai 
(n=501) using a computerised random digit dialling 

system. The sample size provided us with a sample error 
of 5%. The system supported random generation of 
mobile numbers that were registered in the study cities, 
according to digit combination rules. Proportional quota 
sampling, based on age and sex distributions derived from 
the 2010 National Census of China, was used to ensure 
a demographically representative sample of the general 
population in each city. Calls were placed three times at 
different hours on the same day before being classified 
as invalid. Local residents aged 18 years and above who 
were currently living in the selected cities were eligible to 
participate. Verbal informed consent was obtained from 
all participants. Calls were monitored and reviewed to 
assure the interview quality. Participants were assigned 
an anonymous code based on their recruitment orders. 
Only members of the research team were authorised to 
access the data. All recorded audios will be confiden-
tially destroyed after the completion of this study. Online 
supplemental figure S1 presents the flow chart of partici-
pant recruitment.

Anxiety
Anxiety was assessed using the 7- item Generalised Anxiety 
Disorder Scale (GAD-7). The tool is a brief self- reported 
scale that has demonstrated good reliability and validity 
in the general population.25–28 Participants were asked to 
answer how frequently they had been bothered by various 
symptoms over the past 2 weeks. The scale accordingly 
produced summary GAD Scores ranging from 0 to 21. 
Respondents that scored 10 and above were identified as 
having moderate or severe anxiety.25

Precautionary behaviours
Participants were asked three sets of questions regarding 
their frequency of wearing a face mask when going out, 
frequency of immediate handwashing when returning 
home and average handwashing duration. In each set, the 
first question asked about behaviours in the usual days 
before 31 December 2019, when an unknown pneumonia 
outbreak related to later identified SARS- CoV-2 was first 
reported; the second question asked about behaviours 
in the past week. Response options for frequency ques-
tions were never (scored as 1), rarely (2), sometimes (3), 
usually (4), always (5) or did not go out. Respondents 
who did not always wear a face mask in the past week were 
required to provide a most possible reason. For hand-
washing duration questions, there were five response 
categories from short to long (scored as 1 to 5), for less 
than 10 s, 10–19 s, 20–39 s, 40–59 s or 60 s and above, 
respectively. Respondents whose answers for behaviours 
in the past week scored higher than those in the usual 
days were categorised as increased frequency or duration 
of the aforementioned behaviours.

Three questions regarding avoidance behaviours 
(avoided eating out, avoided taking public transporta-
tion, reduced visits to public places) and another three 
regarding recommended behaviours (rescheduling travel 
plans, increasing surface cleaning and maintaining better 
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indoor ventilation) in response to the outbreak were raised 
to the respondents. Possible responses were yes or no.

To capture possible overreaction of the public, a 
supplementary question was asked ‘In the past week, have 
you ever purchased or tried to purchase goggles for the 
purpose of protection against infection with SARS- CoV-2?’ 
with two possible responses, yes or no.

Perceptions
Two items (frequent handwashing, and wearing a face 
mask) were used to assess whether participants believed 
that certain measures would reduce their risk of catching 
COVID-19, with possible response options being inef-
fective (1), even (2) or effective (3). The confidence of 
the public was assessed by asking if they agreed with the 
statement ‘I believe that I can take measures to protect 
myself against COVID-19’ with five response options from 
strongly disagree (1) to strongly agree (5).

Four items assessed perceived threats of COVID-19. 
Participants were asked ‘how likely do you think you 

will contract COVID-19 over the next month’ with five 
responses from very unlikely (1) to very likely (5), and 
‘how serious do you think the infection would be if you 
contracted it’ with five options from very mild (1) to very 
serious (5). Participants were also required to report rela-
tive transmissibility and severity to SARS in 2003 with five 
response categories being much lower (1), lower (2), 
similar (3), higher (4) or much higher (5).

Three items assessed how well informed the public 
were. Participants were asked ‘whether you have received 
and read the information brochure about COVID-19 
from the government and medical experts’ with two 
response options (yes or no). They were then required 
to provide responses to the statement ‘information that I 
received about the COVID-19 outbreak is sufficient’ with 
five options from strongly disagree (1) to strongly agree 
(5). To assess the impact of mixed information during the 
outbreak, participants were asked to report the frequency 
of feeling confused or bothered about the reliability of 

Figure 1 The timeline of the COVID-19 outbreak compared with the survey dates is presented for Wuhan and other parts of 
China (Panel A) and Shanghai (Panel B). Note that different scales are used in the two panels. The vertical axis for Panel A is 
the number of reported cases and that for Panel B is the number of confirmed cases. Diagnostic criteria were changed in Hubei 
Province (Wuhan is the capital city of Hubei Province) on 12 February 2020. Since then confirmed cases are based on clinical 
diagnosis instead of laboratory testing in Hubei province. NHC, National Health Commission of China; PHEIC, Public Health 
Emergency of International Concern.
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the information that they received. Response options 
ranged from never (1) to always (5).

Personal characteristics
Personal characteristics were collected in the following 
dimensions: sex, age, working status, perceived house-
hold income level, whether experienced symptoms 
(cough and fever) during the past 2 weeks, whether has 
friends or relatives with symptoms in the past 2 weeks, and 
whether there had been confirmed or suspected cases of 
COVID-19 in their neighbourhoods.

Analyses
Online supplemental figure S2 summarises all variables 
collected in this study and presents hypothetical links among 
psychological and behavioural outcomes, perception vari-
ables, and personal characteristics. Descriptive analysis was 
performed to report the counts of each response option 
of the aforementioned questions. Differences across cities 
were examined using χ2 or Fisher’s exact tests (when appli-
cable). Prevalence of anxiety, precautionary behaviours 
and perceptions at the population level was obtained using 
poststratification weighting, based on age and sex distribu-
tion from the 2010 National Census of China. The primary 
outcomes were moderate or severe anxiety (GAD-7 Score 
≥10), always wearing a face mask when going out, always 
washing hands immediately when returning home, hand-
washing duration over 40 s as recommended by WHO,29 and 
engaged in all recommended and avoidance behaviours. 
Multivariable logistic regression models were first used to 
estimate associations between personal characteristics and 
primary outcomes. These models adjusted for personal 
characteristics were then used to investigate perception 
factors (in the form of continuous scores) associated with 
the primary outcomes. Analyses were carried out using 
Stata V.14 for Windows.

Patient and public involvement
The public was involved in this study as participants of the 
telephone survey. This research was done without patient 
involvement. Patients were not involved in the develop-
ment of the research questions and outcome measures, 
or design, recruitment, conduct and writing of the study.

RESULTS
Sample characteristics
Overall, 18 576 randomly generated digit numbers were 
selected and placed. Of these, 7341 calls were answered; of 
these, 5650 declined the participation invitation, 505 were 
ineligible, 185 dropped before completion, leaving 1011 
respondents that successfully completed the interview. 
The response rate was 13.8% (1011/7341) (see online 
supplemental figure S1). Residents in Wuhan (34.5%) 
reported a much higher rate of living in neighbourhoods 

with confirmed or suspected COVID-19 cases than those 
in Shanghai (6.4%) (table 1).

Psychological and behavioural outcomes
Around 32.8% of Wuhan residents and 20.5% of Shanghai 
residents were identified with moderate or severe anxiety. 
The prevalence was significantly higher in Wuhan 
(p<0.001) (Panel A of table 2).

In both cities, the majority (86.2%–88.2%) of resi-
dents reported increased frequency of wearing a face 
mask and always wearing a face mask when they went 
out; there was no discernible differences across cities. 
Around 79.6% of Wuhan residents and 86.2% of 
Shanghai residents reported they always washed hands 
immediately when they returned home. The proportion 
was significantly higher in Shanghai (p=0.010). A signifi-
cantly higher proportion (p<0.001) of Wuhan residents 
(51.0%) than their Shanghai counterparts (40.2%) 
reported longer handwashing duration. However, only 
35.5% (Shanghai)−37.0% (Wuhan) residents followed 
the WHO recommendation, with no statistically signifi-
cant differences across cities (Panel B of table 2).

About 78.7% of Wuhan residents and 64.3% of 
Shanghai residents engaged in all six recommended and 
avoidance behaviours due to the COVID-19 outbreak 
(Panel B of table 2). A close inspection on each behaviour 
showed a high compliance rate of above 90%, except for 
increased surface cleaning, which was driving the signifi-
cant differences in this outcome across cities (see online 
supplemental table S1). Moreover, a significantly higher 
proportion (p<0.01) of Wuhan than Shanghai residents 
reported never went out last week (22.4% vs 13.6%) and 
purchased or tried to purchase goggles for prevention 
purpose (28.8% vs 20.8%).

Perceptions
Overall, above 80% of residents perceived wearing a face 
mask and frequent handwashing as effective precau-
tionary measures, with no statistical significant differences 
across cities. Generally, Wuhan residents reported signifi-
cantly higher self- perceived risk (p=0.033) of contracting 
the disease than their counterparts in Shanghai; however, 
their perceived severity and relative transmissibility to 
SARS were significantly lower (p<0.001). No differences 
were found between the two cities in terms of perceived 
harm to body compared with SARS. Moreover, respon-
dents aged 40 years and above, who presumably have 
clearer memory of SARS, reported higher (p<0.001) 
perceived relative severity than other age groups in 
Shanghai; similar results were not found in Wuhan (see 
online supplemental table S2). The majority of the resi-
dents agreed or strongly agreed with having confidence 
on taking measures to protect themselves. We detected 
no statistically significant differences across cities in this 
domain (Panel C of table 2).

Around 95.6% of Wuhan residents had read the infor-
mation brochures of COVID-19 from the government 

 on F
ebruary 3, 2021 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2020-040910 on 8 O

ctober 2020. D
ow

nloaded from
 

https://dx.doi.org/10.1136/bmjopen-2020-040910
https://dx.doi.org/10.1136/bmjopen-2020-040910
https://dx.doi.org/10.1136/bmjopen-2020-040910
https://dx.doi.org/10.1136/bmjopen-2020-040910
https://dx.doi.org/10.1136/bmjopen-2020-040910
https://dx.doi.org/10.1136/bmjopen-2020-040910
http://bmjopen.bmj.com/


5Qian M, et al. BMJ Open 2020;10:e040910. doi:10.1136/bmjopen-2020-040910

Open access

Ta
b

le
 1

 
P

er
so

na
l c

ha
ra

ct
er

is
tic

s 
an

d
 a

ss
oc

ia
tio

ns
 w

ith
 p

sy
ch

ol
og

ic
al

 a
nd

 b
eh

av
io

ur
al

 r
es

p
on

se
s

W
uh

an
S

ha
ng

ha
i

M
o

d
er

at
e 

o
r 

se
ve

re
 

an
xi

et
y

In
 t

he
 p

as
t 

w
ee

k…

A
lw

ay
s 

w
o

re
 a

 f
ac

e 
m

as
k 

w
he

n 
th

ey
 

w
en

t 
o

ut

A
lw

ay
s 

w
as

he
d

 
ha

nd
s 

im
m

ed
ia

te
ly

 
w

he
n 

th
ey

 r
et

ur
ne

d
H

an
d

w
as

hi
ng

 
d

ur
at

io
n 

ab
ov

e 
40

 s

Fo
llo

w
ed

 a
ll 

re
co

m
m

en
d

ed
 a

nd
 

av
o

id
an

ce
 b

eh
av

io
ur

s

N
 (%

)
N

 (%
)

O
R

 (9
5%

 C
I)

O
R

 (9
5%

 C
I)

O
R

 (9
5%

 C
I)

O
R

 (9
5%

 C
I)

O
R

 (9
5%

 C
I)

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

M
al

e
25

5 
(5

0.
0)

25
5 

(4
8.

7)
1.

0 
(0

.7
 t

o 
1.

3)
0.

6*
 (0

.4
 t

o 
0.

9)
0.

5†
 (0

.4
 t

o 
0.

8)
0.

7†
 (0

.5
 t

o 
0.

9)
0.

8 
(0

.6
 t

o 
1.

0)

A
ge

 g
ro

up
, y

ea
rs

 
 18

–2
4

89
 (2

1.
6)

75
 (1

3.
9)

R
ef

er
en

ce
R

ef
er

en
ce

R
ef

er
en

ce
R

ef
er

en
ce

R
ef

er
en

ce

 
 25

–3
9

16
1 

(2
8.

1)
17

6 
(3

3.
3)

0.
6 

(0
.3

 t
o 

1.
1)

1.
6 

(0
.7

 t
o 

3.
9)

0.
7 

(0
.3

 t
o 

1.
5)

0.
9 

(0
.5

 t
o 

1.
5)

0.
6 

(0
.3

 t
o 

1.
1)

 
 40

–5
9

19
7 

(3
5.

4)
16

5 
(3

3.
7)

1.
0 

(0
.6

 t
o 

1.
9)

1.
6 

(0
.6

 t
o 

3.
9)

0.
8 

(0
.4

 t
o 

1.
9)

1.
1 

(0
.6

 t
o 

1.
8)

0.
7 

(0
.4

 t
o 

1.
3)

 
 60

+
63

 (1
5.

0)
85

 (1
9.

1)
1.

0 
(0

.5
 t

o 
2.

1)
3.

1*
 (1

.1
 t

o 
8.

9)
0.

8 
(0

.3
 t

o 
2.

0)
1.

7 
(0

.9
 t

o 
3.

3)
0.

6 
(0

.3
 t

o 
1.

2)

E
d

uc
at

io
na

l a
tt

ai
nm

en
t

 
 Ju

ni
or

 s
ch

oo
l a

nd
 b

el
ow

27
 (6

.1
)

38
 (1

1.
4)

R
ef

er
en

ce
R

ef
er

en
ce

R
ef

er
en

ce
R

ef
er

en
ce

R
ef

er
en

ce

 
 H

ig
h 

sc
ho

ol
 e

q
ui

va
le

nt
11

0 
(2

0.
9)

72
 (1

5.
0)

1.
0 

(0
.5

 t
o 

2.
0)

0.
7 

(0
.3

 t
o 

1.
8)

0.
3*

 (0
.1

 t
o 

0.
8)

1.
1 

(0
.6

 t
o 

2.
1)

1.
6 

(0
.8

 t
o 

3.
1)

 
 C

ol
le

ge
 e

q
ui

va
le

nt
35

5 
(6

8.
9)

33
7 

(6
6.

2)
1.

0 
(0

.5
 t

o 
1.

8)
1.

0 
(0

.4
 t

o 
2.

3)
0.

4 
(0

.2
 t

o 
1.

1)
1.

3 
(0

.7
 t

o 
2.

3)
0.

9 
(0

.5
 t

o 
1.

7)

 
 G

ra
d

ua
te

 a
nd

 a
b

ov
e

18
 (4

.1
)

54
 (7

.4
)

0.
5 

(0
.2

 t
o 

1.
4)

6.
4 

(0
.7

 t
o 

56
.1

)
0.

8 
(0

.2
 t

o 
3.

1)
1.

2 
(0

.5
 t

o 
2.

7)
0.

8 
(0

.4
 t

o 
2.

0)

 
 E

m
p

lo
ye

d
36

2 
(6

6.
1)

35
9 

(7
0.

3)
1.

0 
(0

.6
 t

o 
1.

5)
1.

2 
(0

.7
 t

o 
2.

2)
1.

1 
(0

.6
 t

o 
2.

1)
1.

1 
(0

.8
 t

o 
1.

7)
0.

9 
(0

.6
 t

o 
1.

4)

 
 M

ar
rie

d
38

3 
(7

1.
2)

34
4 

(7
0.

4)
0.

8 
(0

.5
 t

o 
1.

2)
1.

2 
(0

.7
 t

o 
2.

2)
1.

3 
(0

.7
 t

o 
2.

3)
0.

9 
(0

.6
 t

o 
1.

3)
1.

1 
(0

.7
 t

o 
1.

8)

In
co

m
e

 
 B

el
ow

 m
ed

ia
n

11
6 

(2
4.

1)
97

 (1
9.

3)
R

ef
er

en
ce

R
ef

er
en

ce
R

ef
er

en
ce

R
ef

er
en

ce
R

ef
er

en
ce

 
 M

ed
ia

n
32

9 
(6

3.
4)

30
6 

(6
1.

4)
0.

7 
(0

.5
 t

o 
1.

0)
1.

2 
(0

.7
 t

o 
2.

1)
1.

2 
(0

.8
 t

o 
2.

0)
1.

2 
(0

.8
 t

o 
1.

7)
1.

2 
(0

.9
 t

o 
1.

8)

 
 A

b
ov

e 
m

ed
ia

n
65

 (1
2.

5)
98

 (1
9.

3)
0.

7 
(0

.4
 t

o 
1.

2)
1.

0 
(0

.5
 t

o 
2.

1)
1.

4 
(0

.7
 t

o 
2.

8)
1.

3 
(0

.8
 t

o 
2.

0)
0.

8 
(0

.5
 t

o 
1.

3)

 
 E

xp
er

ie
nc

ed
 s

ym
p

to
m

s
63

 (1
1.

8)
51

 (1
0.

0)
1.

2 
(0

.7
 t

o 
1.

9)
0.

8 
(0

.4
 t

o 
1.

6)
1.

0 
(0

.5
 t

o 
1.

9)
1.

3 
(0

.8
 t

o 
2.

0)
0.

6*
 (0

.4
 t

o 
1.

0)

Fr
ie

nd
s 

w
ith

 s
ym

p
to

m
s

 
 N

o
43

7 
(8

6.
5)

46
4 

(9
2.

8)
R

ef
er

en
ce

R
ef

er
en

ce
R

ef
er

en
ce

R
ef

er
en

ce
R

ef
er

en
ce

 
 Ye

s
63

 (1
1.

7)
36

 (7
.1

)
0.

7 
(0

.4
 t

o 
1.

2)
4.

0*
 (1

.3
 t

o 
12

.3
)

1.
4 

(0
.6

 t
o 

3.
1)

0.
9 

(0
.6

 t
o 

1.
5)

0.
8 

(0
.5

 t
o 

1.
3)

 
 D

on
’t 

kn
ow

10
 (1

.8
)

1 
(0

.2
)

0.
3 

(0
.1

 t
o 

2.
1)

0.
3 

(0
.1

 t
o 

2.
0)

1.
1 

(0
.1

 t
o 

14
.3

)
0.

4 
(0

.1
 t

o 
1.

9)
1.

3 
(0

.3
 t

o 
4.

8)

S
us

p
ec

te
d

 c
as

es
 in

 n
ei

gh
b

ou
rh

oo
d

 
 N

o
26

1 
(5

1.
6)

41
3 

(8
2.

8)
R

ef
er

en
ce

R
ef

er
en

ce
R

ef
er

en
ce

R
ef

er
en

ce
R

ef
er

en
ce

 
 Ye

s
17

6 
(3

2.
5)

32
 (6

.3
)

1.
7†

 (1
.2

 t
o 

2.
6)

1.
1 

(0
.6

 t
o 

2.
1)

0.
9 

(0
.5

 t
o 

1.
6)

0.
8 

(0
.5

 t
o 

1.
2)

0.
6*

 (0
.4

 t
o 

0.
9)

 
 D

on
’t 

kn
ow

73
 (1

6.
0)

56
 (1

1.
0)

1.
5 

(0
.9

 t
o 

2.
4)

1.
7 

(0
.8

 t
o 

3.
7)

1.
6 

(0
.8

 t
o 

3.
3)

0.
8 

(0
.5

 t
o 

1.
3)

1.
0 

(0
.6

 t
o 

1.
6)

C
ity

 
 W

uh
an

-
-

R
ef

er
en

ce
R

ef
er

en
ce

R
ef

er
en

ce
R

ef
er

en
ce

R
ef

er
en

ce

 
 S

ha
ng

ha
i

-
-

0.
6†

 (0
.5

 t
o 

0.
9)

1.
1 

(0
.7

 t
o 

1.
7)

1.
5 

(1
.0

 t
o 

2.
3)

0.
8 

(0
.6

 t
o 

1.
1)

0.
4†

 (0
.3

 t
o 

0.
6)

C
ol

um
ns

 (1
) a

nd
 (2

) r
ep

or
t 

co
un

ts
 a

nd
 fr

eq
ue

nc
ie

s 
of

 e
ac

h 
va

ria
b

le
 v

al
ue

. C
ol

um
ns

 (3
)-

(7
) p

re
se

nt
 m

ul
tiv

ar
ia

b
le

 r
eg

re
ss

io
n 

re
su

lts
. P

os
ts

tr
at

ifi
ca

tio
n 

w
ei

gh
ts

 w
er

e 
us

ed
 in

 p
re

va
le

nc
e 

ca
lc

ul
at

io
n 

an
d

 r
eg

re
ss

io
ns

.
*F

or
 s

ig
ni

fic
an

ce
 a

t 
th

e 
5%

 le
ve

l.
†F

or
 s

ig
ni

fic
an

ce
 a

t 
th

e 
1%

 le
ve

l.

 on F
ebruary 3, 2021 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2020-040910 on 8 O

ctober 2020. D
ow

nloaded from
 

http://bmjopen.bmj.com/


6 Qian M, et al. BMJ Open 2020;10:e040910. doi:10.1136/bmjopen-2020-040910

Open access 

or medical experts. The proportion was significantly 
lower (p<0.001) but still very high in Shanghai (89.4%). 
The majority of the respondents in both cities thought 
that the information that they received was sufficient, 
without discernible differences. In addition, Wuhan 
residents were significantly more often confused about 

Table 2 Anxiety, behavioural responses and perceptions 
during the novel coronavirus outbreak in Wuhan and 
Shanghai

Wuhan 
(n=510)

Shanghai 
(n=501)

P valueN (%) N (%)

(1) (2) (3)

Panel A: Anxiety levels

  Moderate or severe anxiety 
(GAD-7 Score ≥10)

167 (32.8) 102 (20.5) <0.001

Panel B: Behavioural responses

  Always wore a face mask 
when they went out*

329 (86.7) 381 (88.2) 0.212

  Always washed hands 
immediately when they 
returned*

306 (79.6) 372 (86.2) 0.01

  Handwashing duration 
above 40 s

192 (37.0) 176 (35.5) 0.406

  More often wore a face 
mask when they went out*

355 (86.2) 373 (86.7) 0.853

  More often washed hands 
immediately when they 
returned*

164 (41.7) 157 (36.4) 0.073

  Longer handwashing 
duration

260 (51.0) 200 (40.2) <0.001

  Followed all recommended 
and avoidance behaviours

401 (78.7) 320 (64.3) <0.001

  Never went out last week 124 (22.4) 69 (13.6) <0.001

  Purchased goggles for 
prevention

143 (28.8) 105 (20.8) 0.009

Panel C: Perception variables

Perceived efficacy of wearing 
a face mask

0.233

  Ineffective 7 (0.6) 4 (0.8)

  Even 35 (6.5) 47 (9.4)

  Effective 472 (93.0) 450 (89.8)

Perceived efficacy of washing 
hands frequently

0.269

  Ineffective 3 (0.8) 7 (1.4)

  Even 71 (13.7) 80 (15.8)

  Effective 436 (85.5) 414 (82.8)

Self- perceived risk† 0.033

  Very unlikely 85 (17.1) 93 (19.7)

  Unlikely 190 (42.2) 230 (48.7)

  Even 105 (22.0) 91 (19.0)

  Likely 72 (15.4) 49 (10.4)

  Very likely 15 (3.2) 10 (2.2)

Self- perceived severity if 
contracted‡

<0.001

  Very mild 158 (39.5) 104 (25.9)

  Mild 142 (33.7) 166 (40.9)

  Moderate 50 (14.0) 53 (12.9)

  Serious 32 (7.8) 60 (15.1)

  Very serious 16 (4.9) 20 (5.1)

Transmissibility compared 
with SARS

<0.001

Continued

Wuhan 
(n=510)

Shanghai 
(n=501)

P valueN (%) N (%)

(1) (2) (3)

  Much lower 13 (2.7) 1 (0.2)

  Lower 17 (3.6) 8 (1.6)

  Even 59 (12.6) 39 (7.6)

  Higher 170 (33.8) 172 (34.4)

  Much higher 251 (47.3) 281 (56.3)

Severity compared with 
SARS

0.37

  Much lower 13 (2.5) 12 (2.4)

  Lower 66 (13.6) 75 (14.7)

  Even 131 (27.5) 136 (26.8)

  Higher 158 (30.6) 127 (25.7)

  Much higher 142 (25.9) 151 (30.5)

Confidence on taking 
measures to protect myself

0.302

  Strongly disagree 2 (0.4) 3 (0.7)

  Disagree 13 (2.3) 14 (2.8)

  Even 47 (9.3) 49 (9.7)

  Agree 253 (48.1) 276 (54.9)

  Strongly agree 195 (39.9) 159 (31.9)

  Received and read 
information brochures

490 (95.6) 446 (89.4) <0.001

Sufficient information 0.937

  Strongly disagree 4 (0.6) 7 (1.3)

  Disagree 23 (4.7) 23 (5.8)

  Even 65 (13.0) 65 (10.0)

  Agree 221 (43.2) 221 (50.0)

  Strongly agree 197 (38.5) 197 (32.9)

Confused about information 
reliability

0.003

  Never 158 (31.7) 215 (43.2)

  Rare 150 (29.0) 121 (24.2)

  Sometimes 124 (24.4) 102 (20.0)

  Usually 46 (9.1) 41 (8.2)

  Always 32 (5.8) 22 (4.4)

*The total number of respondents was 386 in the Wuhan sample and 432 in 
the Shanghai sample because 124 and 69 participants reported ‘never went 
out last week’, respectively, in the above samples.
†The total number of respondents was 457 in the Wuhan sample and 473 
in the Shanghai sample because 43 Wuhan participants and 28 Shanghai 
participants refused to answer.
‡The total number of respondents was 398 in the Wuhan sample and 403 
in the Shanghai sample because 112 Wuhan participants and 98 Shanghai 
participants refused to answer.
GAD-7, 7- item generalised anxiety disorder scale.

Table 2 Continued
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the reliability of the information that they received 
(p=0.003). Only 31.7% of Wuhan residents never 
felt bothered about this issue. In contrast, the corre-
sponding figure in Shanghai was 43.2% (Panel C of 
table 2).

Personal variables associated with psychological and 
behavioural responses
Regarding moderate or severe anxiety, Shanghai residents 
had significantly lower odds (OR 0.6, 95% CI 0.5 to 0.9); 
living in neighbourhoods with confirmed or suspected 
cases was the strongest positive predictor (OR 1.7, 95% CI 
1.2 to 2.6); no other individual characteristics were found 
to be associated with the outcome.

The odds of always wearing a face mask, always washing 
hands immediately and handwashing duration above 40 s 
were significantly lower among men. We found no consis-
tent evidence that age, educational attainment, working 
status and marital status were closely associated with the 
aforementioned precautionary behaviours. Individuals 
aged 60 years and above and those who had friends with 
symptoms had higher odds of always wearing a face mask 
when they went out; however, similar results were not 
found for handwashing outcomes.

Perception factors associated with psychological and 
behavioural responses
We found that higher perceived risk and severity of 
contracting COVID-19, higher perceived relative trans-
missibility and harm to SARS, and more confusion about 

information reliability were all significantly and positively 
associated with higher odds of moderate or severe anxiety 
(table 3); among them, perceived relative harm to SARS 
and confusion about information reliability exerted the 
largest impact. In contrast, stronger self- confidence and 
perceived efficacy of wearing a face mask were signifi-
cantly associated with lower odds.

Perceived efficacy of the corresponding precautionary 
behaviour was the strongest positive predictor of always 
wearing a face mask, but it was not associated with the 
odds of always washing hands immediately. Perceived rela-
tive transmissibility compared to SARS was a significant 
predictor of both outcomes. We found no perception 
factors examined in this study associated with the odds of 
handwashing duration above 40 s. Perceived relative harm 
to SARS was associated with higher odds of following all 
recommended and avoidance behaviours. Individuals 
who received and read information brochures were more 
likely to increase their frequency of immediate hand-
washing when back home (table 3). Higher perceived 
relative harm to SARS was the only factor with significant 
explanatory power for goggles purchase behaviour (see 
online supplemental table S3).

DISCUSSION
Our study provided new evidence on anxiety and precau-
tionary behaviours in response to disease outbreaks by 
conducting a population- based mobile phone survey in 

Table 3 Perception factors associated with anxiety and behavioural responses

Perception factors

Moderate or 
severe anxiety

Always wore a 
face mask when 
they went out

Always washed 
hands immediately 
when they 
returned

Handwashing 
duration above 40 s

Followed all 
recommended 
and avoidance 
behaviours

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

(1) (2) (3) (4) (5)

Efficacy of washing hands frequently 0.8 (0.5 to 1.1) - 1.3 (0.8 to 2.0) 1.4 (1.0 to 2.0) -

Efficacy of wearing a face mask 0.6* (0.4 to 0.9) 2.4* (1.4 to 4.4) - - -

Perceived risk 1.6* (1.3 to 1.9) 0.8† (0.6 to 1.0) 0.8 (0.7 to 1.0) 1.0 (0.9 to 1.2) 0.8† (0.7 to 1.0)

Perceived severity if contacted 1.3* (1.1 to 1.5) 1.0 (0.8 to 1.3) 0.9 (0.8 to 1.1) 0.9 (0.8 to 1.0) 1.1 (1.0 to 1.3)

Transmissibility compared with 
SARS (in 2003)

1.6† (1.3 to 2.0) 1.3* (1.1 to 1.7) 1.5* (1.2 to 1.8) 1.1 (0.9 to 1.3) 0.9 (0.7 to 1.1)

Harm to body compared with SARS 
(in 2003)

1.8* (1.5 to 2.1) 0.9 (0.7 to 1.0) 1.0 (0.9 to 1.2) 1.1 (0.9 to 1.2) 1.2† (1.0 to 1.4)

Self- confidence 0.6† (0.6 to 0.7) 1.1 (0.8 to 1.5) 1.1 (0.8 to 1.4) 1.0 (0.8 to 1.2) 1.1 (0.9 to 1.3)

Received and read information 
brochure

1.2 (0.6 to 2.2) 0.7 (0.3 to 1.6) 1.2 (0.6 to 2.3) 1.5 (0.8 to 2.7) 1.0 (0.6 to 1.7)

Sufficient information 0.9 (0.7 to 1.0) 1.1 (0.9 to 1.5) 1.2 (0.9 to 1.5) 1.0 (0.9 to 1.2) 1.0 (0.9 to 1.2)

Confused about information 
reliability

1.7† (1.5 to 1.9) 1.0 (0.8 to 1.2) 1.0 (0.8 to 1.2) 1.0 (0.9 to 1.2) 1.0 (0.9 to 1.2)

Each column of each row presents a separate multivariable logistic regression result. In all specifications, personal variables as listed in table 1 are 
controlled for.
*For significance at the 1% level.
†For significance at the 5% level.
SARS, severe acute respiratory syndrome.
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China during the early phase of the COVID-19 outbreak 
and comparing results from two cities with various exposures 
to the disease. We found that a significantly higher propor-
tion of Wuhan residents than their Shanghai counterparts 
reported moderate or severe anxiety and followed all recom-
mended and avoidance behaviours. Around 79.6%–88.2% 
of residents reported always wearing a face mask when they 
went out and always washing hands immediately when they 
returned home during the past week; generally, Wuhan resi-
dents were not more responsive to the outbreak in terms of 
changes in the above two dimensions.

Our results suggested a high level of anxiety and preva-
lence of strict precautionary behaviours, regardless of the 
quarantine status of the city. The prevalence of moderate or 
severe anxiety has been four to five times of its normal level 
in urban China.27 28 The majority of the residents in both 
cities changed their face mask wearing and handwashing 
behaviours and practised all recommended and avoidance 
behaviours. These results contradict findings in UK during 
the influenza A(H1N1)pdm09 pandemic,7 but are much 
sizeable than those in Hong Kong during SARS and influ-
enza A (H1N1).4 8 10

Consistent with a previous study, our results showed that 
perceived harm and information reliability were significantly 
associated with higher anxiety levels.7 Perceived transmissi-
bility was a positive predictor of taking strict personal precau-
tionary measures. However, our findings further showed that 
in the case of the COVID-19 outbreak in China, information 
reliability was not significantly associated with precautionary 
behaviours and only perceived efficacy of wearing a face mask 
was significantly associated with the corresponding behaviour. 
We did not observe a similar association for handwashing.

Moreover, we also found evidence for unwarranted precau-
tionary behaviour in coping with a novel disease, which was 
less documented in the literature.5 According to the National 
Health Commission experts, goggles are an unnecessary 
protective equipment for people other than medical staff on 
the front line of the COVID-19 outbreak. However, 20.8%–
28.8% of residents purchased or tried to purchase goggles for 
protection purposes after they learnt from social media that 
a doctor suspected that lack of eye protection might have led 
to his infection.

Discrepancies in the findings may be attributable to two 
main reasons. First, compared with studies regarding other 
diseases, we documented higher perceived susceptibility 
and severity in the case of COVID-19. We translated our 
results into comparable scales and found that the perceived 
chance of infection (12.5%–18.6%) was greater than that 
during H7N9 in urban China (1.0%–2.6%),11 and SARS 
in Hong Kong (3.9%–14.3%);4 and the perceived relative 
severity to SARS was four times higher than that of H7N9 
in urban China (8.9%–11.4%).11 Higher perceived risk and 
harm of COVID-19 were positively associated with favour-
able responses in behaviours, and led to significantly higher 
anxiety levels and possible overreaction among the general 
public.

Second, strong involvement from the Chinese government 
at all levels had fuelled high compliance with avoidance 

behaviours. Measures such as temporary closing down of 
public transportation in Wuhan and adopting strict closed- off 
community management in both cities largely reduced 
unnecessary travel. These measures are also responsible for 
the limited observed heterogeneity in uptake and changes 
of precautionary behaviours across cities and individuals. In 
contrast, corresponding findings documented in the litera-
ture were mainly driven by voluntary actions,5 9 30 31 which may 
also explain the discrepancies in the size of public responses.

Our findings also yielded several important public implica-
tions. First, residents in China might have placed face mask 
wearing in a more important position than handwashing. 
Perceived efficacy of face mask wearing was associated with 
lower odds of moderate or severe anxiety, however, perceived 
efficacy of frequent handwashing was not. Although the 
majority of the residents reported always washing hands 
immediately when they returned home, only 40.2%–51.0% 
residents reported longer handwashing duration. Moreover, 
the proportion of handwashing duration over 40 s as recom-
mended by WHO was relatively low at 35.5%–37.0%. These 
results suggested that awareness of hand hygiene in China 
has been low, which calls for more education in the commu-
nity. Fortunately, our results also showed that having received 
and read information brochures was positively associated 
with odds of longer handwashing duration, suggesting that 
education programmes with a focus on hand hygiene proce-
dures could be effective for addressing this issue.

Second, providing the public with timely and accurate 
information is crucial for addressing the psychological effects 
of contagious disease outbreaks. Public confusion about the 
reliability of information that they received was the strongest 
predictor of moderate or severe anxiety. Besides, around 
56.8%–68.3% of individuals were ever bothered by this 
issue, and the prevalence of this issue was significantly more 
common among people subject to quarantine in Wuhan, 
suggesting stronger desire for facts.32

Our study has a number of limitations. First, in order to 
investigate public response rates in the immediate aftermath 
of the major public health crisis, we shortened our survey 
questionnaire and chose to use random digit dialling with 
quota sampling to obtain demographically representative 
samples for both selected cities. We deliberately did not select 
times of handwashing as a key behaviour measure. That is 
becuase people having largely reduced going out during the 
extended national holidays while embracing remote work, 
resulting in less times of handwashing than in usual days, 
makes this measure less valid. Second, we asked respondents 
to recall some of their behaviours during the usual days 
before December 2019. Their answers might suffer recall 
bias. Third, although our response rate was not low compared 
with a telephone survey, non- response bias on the basis of 
interest in the topic may compromise our findings. Fourth, 
our sample spanned a period where number of COVID-19 
cases increased drastically, which may lead to an underesti-
mation bias in the prevalence of anxiety and precautionary 
behaviours. We conducted robustness checks by including 
linear time trend in the regressions and found that results 
were qualitatively similar (results available on request).
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CONCLUSIONS
In conclusion, during the early phase of the COVID-19 
outbreak, prevalence of moderate or severe anxiety was 
four to five times of its normal level in urban China. The 
majority of residents followed all recommended and avoid-
ance behaviours, reported always wearing a face mask when 
they went out and always washing hands immediately when 
they returned home, regardless of the quarantine status 
of their living cities. Perceived harm of the disease was the 
strongest predictor of moderate or severe anxiety, followed 
by confusion about information reliability. Public awareness 
of hand hygiene was less optimal. Our results support efforts 
for timely dissemination of accurate and reliable information 
and programmes with a focus on handwashing education.
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