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ARTICLE INFO ABSTRACT

Keywords: Background: The outbreak of COVID-19 poses a challenge to psychological resilience. The aim of this study was
Anxiety to evaluate the prevalence of anxiety and identify risk and protective factors associated with the presence of
During the COVID-19 outbreak anxiety symptoms in the face of COVID-19 among adults.

iﬁ;’lﬂeme Methods: A cross-sectional online survey was conducted in adults from March 2nd to March 16th 2020. The
Beijing self-rating anxiety scale (SAS) was used to measure the status of anxiety. Unconditional multivariate logistic

regression was performed to identify the factors associated with anxiety.

Results: Among the 7144 respondents, 9.3% met the criteria for anxiety risk based on the SAS. Symptoms of anx-
iety were more prevalent among farmer (OR=1.43, 95%CI: 1.03-1.99), respondents lived in urban out of Beijing
during the COVID-19 outbreak (OR=1.73, 95%CI: 1.14-2.63), and slept less than six hours per day (OR=2.64,
95%CI: 1.96-3.57). Compared to participants who didn’t exercise, a lower risk of anxiety was observed in those
exercised 30-60 minutes/day (OR=0.62, 95%CI: 0.41-0.94) and more than 60 minutes/day (OR=0.57, 95%CI:
0.37-0.88). And compared with participants whose knowledge and perceptions of COVID-9 scores in lower quar-
tile, the OR (95%CI) for the second, third and upper quartile were 0.58 (0.46, 0.73), 0.48 (0.37, 0.61) and 0.42
(0.33, 0.52), respectively.

Limitations: No diagnostic interview for mental disorders was administered in the original studies limiting analysis
of sensitivity and specificity of the Swahili PHQ-9.

Conclusion: There was a high level of anxiety in the face of COVID-19 among adults. The results point to charac-
teristics of adults in particular need for attention to anxiety and suggest possible targets for intervention such as
strengthening of physical activity and knowledge and perceptions of COVID-19.

1. Introduction

In December 2019, a cluster of pneumonia patients were reported in
Wuhan city, Hubei province of China. On 7 January 2020, authorities
in China confirmed that they had identified a novel (new) coronavirus
as the cause of the pneumonia (Zhu et al., 2020), which is an infectious
disease named Coronavirus disease (COVID-19) (Epidemiology Working
Group for NCIP Epidemic Response, Chinese Center for Disease Control
and Prevention, 2020). The outbreak of COVID-19 was declared to be a
pandemic due to the speed and scale of transmission. As of 15 May 2020,
a total of 4,338,658 cases of 2019-nCov had been confirmed and caused
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297,119 deaths in the world reported by the World Health Organization
(WHO) (World Health Organization, 2020). The epidemic in China has
been effectively controlled thanks to a series of strategic measures and
the efforts of the whole society (Pan et al., 2020).

With the introducing measures to restrict movement as part of efforts
to reduce the number of people infected with COVID-19, more and more
of people are making huge changes to their daily routines. The new re-
alities are working at home, home-schooling of children, and lacking
of getting together with colleagues and friends. It might be challeng-
ing for most of the people in adapting the lifestyle changes, as well as
managing the fear of the virus can be transmitted from one individual
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to another and prolonged home isolation. Several studies have reported
the mental health problems of adolescents (Xiao et al., 2020; Zhou et al.,
2020), COVID-19 patients (Lei et al., 2020), people in Hubei province
(Ahmed et al., 2020), public and health care workers (Bao et al., 2020;
Huang and Zhao, 2020; Kang et al., 2020; Wang et al., 2020) during
the outbreak of COVID-19. Facing with a public health emergency, the
public usually presents varying degrees of psychological response to
the epidemic situation. If these reactions cannot be alleviated in time,
they might lead to further irrational behaviors, such as the panic buying
of materials during the outbreak of severe acute respiratory syndrome
(SARS), the rush for salt during the Fukushima nuclear leak, and more
serious violent behavior (Li et al., 2014).

Anxiety is one of the common negative reactions during the epi-
demics of infectious diseases (Steven S Coughlin, 2012; Peng et al.,
2010). However, little epidemiological data available for general adults
currently, and how best to respond to the challenges of mental health
care during the outbreak is unknown (Xiang et al., 2020). Therefore,
the aim of this study is to evaluate the prevalence of anxiety and iden-
tify risk and protective factors associated with the presence of anxiety
symptoms in the face of COVID-19 among Beijing adults. This may as-
sist healthcare professionals in safeguarding the psychological wellbeing
of the general population and provide a basis for carrying out relevant
health education to strengthen the prevention and control of diseases in
the future.

2. Methods
2.1. Subjects

This was a cross-sectional online survey conducted on Wenjuanxing
platform (https://www.wjx.cn) to assess mental health problems among
adults in the face of COVID-19. From March 2nd to March 16th 2020,
7191 respondents aged 18 and over filled out and submitted the online
questionnaire. A total of 47 questionnaires with data missing on the
anxiety scale were deleted. Finally, 7144 participants were included in
the following analysis. All the respondents provided online informed
consent to participate in this study.

2.2. Patient and public involvement statement

All the respondents were recruited online. This study conformed to
the requirements of medical ethics, and the questionnaire didn’t involve
any personal information such as name, which conforms to the require-
ments of relevant laws and regulations and competent authorities.

2.3. Measures

Data was collected using a self-made questionnaire consisting of
three parts. The first part was socio-demographic information, includ-
ing gender, living place when the outbreak occurred, census register,
birthdate, occupation, education, exercise and sleeping time. The sec-
ond part included knowledge and perceptions of COVID-19, attitudes
and behaviors to COVID-19. The questions about the etiology of COVID-
19, epidemiology information, prevention and control measures against
COVID-19 were asked to evaluate the respondents’ knowledge and per-
ceptions of COVID-19. It was composed of 13 single choices and 10 mul-
tiple choice questions, one point was awarded for each correct answer
on each choice, and the total score was 83 points. The third part was
screening instruments for anxiety and depression.

Self-rating anxiety scale (SAS) (Zung, 1971), consisting of 20 items,
was used to evaluate the anxiety symptoms for participants. The Cron-
bach’s alpha of SAS is 0.834 in our study and we think there’s good
internal consistency reliabilities. A 4-point response scale consisting of
“none or only a little of the time” (coded as 1), “some of the time” (coded
as 2), “good part of the time” (coded as 3), and “most or all of the time”
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(coded as 4) was used. Items 5, 9, 13, 17 and 19 were reversed scored.
The time frame was “during the last two weeks”. Scale scores were cal-
culated by summary items and then transformed into a standard score
(multiplied by 1.25) range from 25 to 100, with higher scores indicating
severer levels of anxiety (Olatunji et al., 2006). Here, the cutoff values
of anxiety are as follows: normal range “<50”, mild level “50-59”, mod-
erate anxiety level “60-69”, severe anxiety level “>70”.

2.4. Statistical analyses

Scores of knowledge and perceptions of COVID-19 were calculated
by summary the right answers of the question. A high score represents
a high level of knowledge. Means and standard deviations (SD), though
the distributions of the scores were skewed, had been presented in order
to compare with other published data.

All statistical analyses were performed using the Statistical Analysis
System (Version 9.4). The characteristics of participants were presented
as percentages for categorical variables and mean+SD for continuous
variables. Spearman correlation analysis was used to identify the corre-
lation between anxiety scores and knowledge and perceptions of COVID-
19 scores. The multivariate logistic regression was applied to calculate
the odds ratio (OR) and 95% confidence interval (95%CI) to evaluate
the factors that were related to the risk of anxiety or not. Statistical in-
ferences were two-sided and P value less than 0.05 were considered as
statistically significant.

2.5. Quality control

To ensure quality, the same IP address can only be answered once.
The answering time of each questionnaire was automatically monitored
in the background of the network questionnaire. If the answering time
of the survey was less than 200 s, it would be regarded as invalid.

3. Results
3.1. Characteristics of the participants

As shown in Table 1, among the 7144 participants, 69.4% were fe-
male. The mean age of participants was 41.23+5.67 years (range 19-72)
and the majority of participants were in the age of 30 to 45 (75%). Over
60% of participants had a college degree or higher. The vast majority
of participants (68.1%) were living in urban of Beijing and 27.0% were
living in rural of Beijing during the COVID-19 outbreak. Nearly 65% of
participants exercised at least 30 min per day, and 57.0% of participants
slept six to eight hours per day. The mean+SD score for knowledge and
perceptions of COVID-19 was 73.6 + 6.4.

3.2. Proportion of participants with anxiety

The mean+SD anxiety score on SAS was 38.0 + 8.7 and the overall
proportion of participants with anxiety was 9.3%. According to the rec-
ommended cutoffs for the SAS, 7.5%, 1.4% and 0.4% of the participants
had mild, moderate and severe anxiety symptoms, respectively. Partic-
ipants with the age over 60 were almost two times more likely than
participants with the age of 30 to 44 (18.5% versus 8.8%) to report anx-
iety. The proportion of participants lived in rural of other province with
anxiety were twice than participants lived in urban of Beijing during
the COVID-19 outbreak (17.7% versus 8.3%). The farmer had a much
higher proportion of anxiety (17.1%) than those of other professionals.
Participants who did not exercise were twice more likely to suffer from
anxiety than those exercised at least 30 min a day (15.2% versus 7.7%).
The proportion of respondents - who slept less than six hours a day re-
ported anxiety was 21.7% (Table 2).
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Table 1
Characteristics of the participants (N = 7144), n (%).

Variables Urban (n = 5057) Rural (n = 2087) Total P

Sex 0.017
Male 1505 (29.8%) 681 (32.6%) 2186 (30.6%)
Female 3552 (70.2%) 1406 (67.4%) 4958 (69.4%)

Age group 0.024
18-29 108 (2.1%) 1 (2.9%) 169 (2.4%)
30-44 3766 (74.5%) 1594 (76.4%) 5630 (75.0%)
45-59 1164 (23.0%) 424 (20.3%) 1588 (22.2%)
60- 19 (0.4%) 8 (0.4%) 7 (0.4%)

Area 0.003
Beijing 4387 (86.7%) 1864 (89.3%) 6251 (87.5%)
Other 670 (13.3%) 223 (10.7%) 893 (12.5%)

Education <0.001
Primary 21 (0.4%) 3 (2.5%) 4 (1.0%)
Junior 424 (8.4%) 659 (31.6%) 1083 (15.2%)
Senior 925 (18.3%) 618 (29.6%) 1543 (21.6%)
College 3448 (68.2%) 722 (34.6%) 4170 (58.4%)
Postgraduate 239 (4.7%) 5 (1.7%) 274 (3.8%)

Occupation <0.001
Medicine 252 (5.0%) 8 (1.8%) 290 (4.1%)
Staff 3140 (62.1%) 789 (37.8%) 3929 (55.0%)
Self-employment/ Employee 661 (13.1%) 400 (19.2%) 1061 (14.9%)
Farmer 3 (1.8%) 404 (19.4%) 497 (7.0%)
Other 911 (18.0%) 456 (21.9%) 1367 (19.1%)

Excise 0.002
No 162 (3.2%) 5 (2.6%) 217 (3.0%)
< 30 min 1671 (33.0%) 654 (31.3%) 2325 (32.5%)
30-60 min 2191 (43.3%) 869 (41.6%) 3060 (42.8%)
> 60 min 1033 (20.4%) 509 (24.4%) 1542 (21.6%)

Sleeping time <0.001
<6h 237 (4.7%) 6 (3.6%) 313 (4.4%)
6-8 h 2940 (58.1%) 1133 (54.3%) 4073 (57.0%)
8-10 h 1770 (35.0%) 801 (38.4%) 2571 (36.0%)
>10h 110 (2.2%) 7 (3.7%) 187 (2.6%)

Knowledge <0.001
Quartile 1 1024 (20.3%) 741 (35.5%) 1765 (24.7%)
Quartile 2 972 (19.2%) 447 (21.4%) 1419 (19.9%)
Quartile 3 1056 (20.9%) 392 (27.1%) 1448 (20.3%)
Quartile 4 2005 (39.7%) 507 (24.3%) 2512 (35.2%)

Anxiety 0.004
Normal 4620 (91.4%) 1857 (89.0%) 6477 (90.7%)
Mild 359 (7.1%) 176 (8.4%) 535 (7.5%)
Moderate 9 (1.2%) 2 (2.0%) 101 (1.4%)
Severe 9 (0.4%) 2 (0.6%) 1 (0.4%)

3.3. Correlations between scores of anxiety and perceptions of COVID-19

The mean+SD anxiety score on SAS was 38.0 + 8.8 for male and
38.0 + 8.7 for female. There was a significant negative correlation be-
tween the SAS scores and the knowledge and perceptions of COVID-19
scores (r = —0.23, P<0.001). As the score of knowledge and percep-
tions of COVID-9 increased, the anxiety scores decreased. We divided
the score of knowledge and perceptions of COVID-19 into four groups
according to the quartile, and found that the results were similar for re-
spondents lived in urban and rural when the outbreak occurred (Fig. 1).

3.4. Factors associated with anxiety symptoms

Table 3 presents a number of potential factors which were included
in the univariate and multivariate logistic regression analysis for anx-
iety symptoms of participants. Participants in age groups of 30-44
(OR=0.57, 95%CI: 0.36-0.89) and 45-59 (OR=0.61, 95%CI: 0.38-0.98)
had a lower likelihood of experiencing anxiety symptoms than those in
the age of 18 to 29. Those slept less than six hours per day were 2.6
times more likely to report anxiety symptoms than participants who
slept six to eight hours per day (OR=2.64, 95%CI: 1.96-3.57). There
was a little higher likelihood of anxiety symptoms in farmer (OR=1.43,
95%CI: 1.03-1.99), and participants who were living in urban out of Bei-
jing during the COVID-19 outbreak (OR=1.73, 95%CI: 1.14-2.63). Com-
pared to participants who did not exercise, a lower likelihood of anxiety

symptoms was observed in those exercised 30-60 min/day (OR=0.62,
95%CI: 0.41-0.94) and more than 60 min/day (OR=0.57, 95%CI: 0.37-
0.88). Besides, compared with participants whose knowledge and per-
ceptions of COVID-9 scores in the lower quartile, a lower likelihood of
anxiety symptoms was observed in participants with scores in the second
quartile (OR=0.58, 95%CI: 0.46-0.73), third quartile (OR=0.48, 95%CI:
0.37-0.61) and upper quartile (OR=0.42, 95%CI: 0.33-0.52).

4. Discussion

The prevalence of anxiety (9.3%) and mean standard SAS score
(38.0 + 8.7) among our study participants was close to that reported
in previous study that applied SAS to assess anxiety symptoms among
people affected by versus people unaffected by quarantine during the
COVID-9 epidemic in southwestern china (8.3%, 36.47+9.15) (Lei et al.,
2020), and among the general population which sample size was 600
(6.33%, 36.92+7.33) (Wang et al., 2020). However, the prevalence was
higher than that reported in studies of other time. The prevalence rates
of anxiety in participants older than 60 years was 18.5% in this study,
which is nearly threefold than the elderly in Xicheng district (6.3%) re-
ported by Xiao, et al. (2014)). It shows that people’s anxiety symptoms
increased during the outbreak. On the contrary, the prevalence rates
in our study were significantly lower than the results of Wang, et al.,
which reported that the prevalence of moderate to severe anxiety symp-
toms was 28.8% (Wang et al., 2020). Our results may differ owing to
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Table 2
Distribution of anxiety according to demographic characteristics of the participants.
Demographics Score (mean+sd) Normal N (%) Mild N (%) Moderate N (%) Severe N (%)
Sex
Male 38.0 + 8.8 1989 (91.0%) 154 (7.0%) 34 (1.6%) 9 (0.4%)
Female 38.0 + 8.7 4488 (90.5%) 381 (7.7%) 67 (1.4%) 22 (0.4%)
Age group
18-29 38.5 + 109 142 (84.0%) 1(12.4%) 3 (1.8%) 3(1.8%)
30-44 38.0 + 8.6 4887 (91.2%) 381 (7.1%) 71 (1.3%) 21 (0.4%)
45-59 38.0 + 8.8 1426 (89.8%) 130 (8.2%) 25 (1.6%) 7 (0.4%)
60- 41.5 + 10.7 2 (81.5%) 3(11.1%) 2 (2.0%) 0 (0.0%)
Area
Urban-Beijing 375 + 85 4460 (91.7%) 337 (6.9%) 53 (1.1%) 16 (0.3%)
Rural-Beijing 39.0 + 8.7 1727 (89.5%) 158 (8.2%) 34 (1.8%) 10 (0.5%)
Urban-other 39.7 + 10.6 160 (83.8%) 2 (11.5%) 6 (3.1%) 3 (1.6%)
Rural-other 41.0 + 11.0 130 (82.3%) 8 (11.4%) 8 (5.1%) 2 (1.3%)
Education
Primary 41.2 + 109 0 (81.1%) 10 (13.5%) 3 (4.1%) 1 (1.4%)
Junior 40.7 + 9.2 933 (86.2%) 107 (9.9%) 32 (3.0%) 11 (1.0%)
Senior 38,5 + 8.6 1408 (91.3%) 106 (6.9%) 22 (1.4%) 7 (0.5%)
College 372 + 83 3833 (91.9%) 291 (7.0%) 38 (0.9%) 8 (0.2%)
Postgraduate 36.8 + 10.6 243 (88.7%) 21 (7.7%) 6 (2.2%) 4 (1.5%)
Occupation
Medicine 373+ 78 270 (93.1%) 18 (6.2%) 2 (0.7%) 0 (0.0%)
Staff 37.7 + 8.6 3588 (91.3%) 274 (7.0%) 50 (1.3%) 17 (0.4%)
self-employment 38.8 + 8.7 966 (91.1%) 77 (7.3%) 14 (1.3%) 4 (0.4%)
Farmer 40.6 + 9.8 412 (82.9%) 60 (12.1%) 20 (4.0%) 5 (1.0%)
Other 385 + 8.4 1241 (90.8%) 106 (7.8%) 15 (1.1%) 5 (0.4%)
Excise
No 40.6 + 9.4 184 (84.8%) 5 (11.5%) 7 (3.2%) 1 (0.5%)
< 30 min 392 + 9.0 2047 (88.0%) 227 (9.8%) 41 (1.8%) 10 (0.4%)
30-60 min 374 + 85 2819 (92.1%) 191 (6.2%) 36 (1.2%) 14 (0.5%)
> 60 min 37.1 + 8.4 1427 (92.5%) 2 (6.0%) 17 (1.1%) 6 (0.4%)
Sleeping time
<6h 430 + 9.4 245 (78.3%) 1(16.3%) 14 (4.5%) 3 (1.0%)
6-8 h 379 + 8.7 3712 (91.1%) 294 (7.2%) 46 (1.1%) 21 (0.5%)
8-10 h 375 + 8.4 2353 (91.5%) 176 (6.9%) 36 (1.4%) 6 (0.2%)
>10 h 39.6 + 9.3 167 (89.3%) 4 (7.5%) 5(2.7%) 1 (0.5%)
44 Fig. 1. Distribution of anxiety score according
to the quartile of knowledge and perceptions
of COVID-19.
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the different periods, their data were collected from 31 January to 2
February 2020, which WHO just declared the public health emergency
of international concern and two weeks into the outbreak of COVID-19,
while to March the outbreak had been take a turn for the better after
the government taking quick and strong measures to ensure the safety
of citizens and updating timely information of COVID-19, timely shar-
ing information is an effective way to reduce public panic (Song and
Karako, 2020); additionally the variation might be due to differences
in the measurement, they use the anxiety and stress scale (DASS-21) to

measure anxiety symptoms and we use SAS. Dunstan et al. reported that
the cut-off point in the SAS used for classifying anxiety (raw scores of
50 and above) having a much lower sensitivity (31%) than the diagnos-
tic sensitivity of DASS (74% for mild anxiety) (Dunstan et al., 2017).
In spite of the existed variation, the status of anxiety symptoms among
adults during the outbreak of COVID-19 were significantly higher than
usual.

Compared with other health emergencies, the overall prevalence of
anxiety symptoms in this study was relatively lower. For example, the
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Table 3
Factors associated with anxiety: univariate and multivariable analyses.

Variables Crude OR (95% CI) Adjusted OR (95% CI)
Sex
Male 1 1
Female 1.06 (0.89, 1.26) 1.13 (0.94, 1.35)
Age group
18-29 1 1
30-44 0.51 (0.33, 0.78)* 0.57 (0.36, 0.89)*
45-59 0.60 (0.38, 0.93)" 0.61 (0.38, 0.98)*
60- 1.20 (0.42, 3.43) 0.88 (0.29, 2.67)
Area
Urban-Beijing 1 1
Rural-Beijing 1.29 (1.08, 1.54)* 1.02 (0.83, 1.25)
Urban-other 2.13 (1.43, 3.17)** 1.73 (1.14, 2.63)*
Rural-other 2.37 (1.55, 3.60)* 1.50 (0.95, 2.36)
Education
Primary 1 1
Junior 0.69 (0.38, 1.26) 0.94 (0.50, 1.78)
Senior 0.41 (0.22, 0.76)* 0.77 (0.40, 1.47)
College 0.38 (0.21, 0.68)* 0.79 (0.41, 1.50)
Postgraduate 0.55 (0.27, 1.09) 0.91 (0.43, 1.92)
Occupation
Medicine 0.78 (0.49, 1.24) 0.88 (0.54, 1.41)
Staff 1 1
Self-employment/employee 1.04 (0.82, 1.31) 0.89 (0.68, 1.16)
Farmer 2.17 (1.68, 2.81)** 1.43 (1.03, 1.99)*
Other 1.07 (0.86, 1.32) 0.90 (0.71, 1.15)
Excise
No 1 1
< 30 min 0.76 (0.51, 1.12) 0.90 (0.60, 1.36)
30-60 min 0.48 (0.32, 0.71)** 0.62 (0.41, 0.94)*
> 60 min 0.45 (0.30, 0.68)** 0.57 (0.37, 0.88)*
Sleeping time
<6h 2.86 (2.14, 3.82)*  2.64 (1.96, 3.57)**
6-8 h 1 1
8-10 h 0.95 (0.80, 1.14) 0.93 (0.78, 1.11)
> 10 h 1.23 (0.77, 1.98) 1.05 (0.64, 1.72)
Knowledge
Quartile 1 1 1
Quartile 2 0.51 (0.41, 0.64)** 0.58 (0.46, 0.73)**
Quartile 3 0.42 (0.33, 0.53)** 0.48 (0.37, 0.61)**
Quartile 4 0.38 (0.31, 0.47)** 0.42 (0.33, 0.52)**
**P<0.001.
*P <0.05.

prevalence rates of anxiety symptoms were 48% in general public af-
ter over one year of Ebola outbreak (Jalloh et al., 2018), 16% of the
public felt anxiety during the influenza A outbreak (Bults et al., 2011),
57% of the general population reported irritability and 73% reported
low mood during the outbreak of SARS (Lee et al., 2005), and 39% of
residents reported anxiety symptoms about avian influenza in France
(Saadatian-Elahi et al., 2010). Possible reasons for this difference might
be as follows. First, anxiety was measured by different tools, for the
study of SARS (Lee et al., 2005) and influenza A (Bults et al., 2011)
outbreak, anxiety was evaluated by the respondents’ subjective feel-
ing, and in the study of Ebola, Patient Health Questionnaire-4 (PHQ-
4) was used to measure the symptoms of anxiety (Jalloh et al., 2018),
while SAS was used in our study. Second, the Chinese government had
swift response efforts, and taking quick and strong strategy and mea-
sures to ensure the safety of citizens, such as early identification and
isolation of suspected and confirmed cases, establishment of isolation
units and hospitals, contact tracing and monitoring, collection of bio-
logical samples from patients, timely provision of medical supplies and
external expert teams to Hubei province. (Wang et al., 2020; Wang Xi-
aoyu, 2020) and updating timely information of COVID-19 played an
important role. Third, the participants had a higher knowledge and per-
ceptions of COVID-19 in our study, with the mean score of 73.6 + 6.4
(the total score is 83), and the main channels for participants to ac-
quire COVID-19 information were the news media (91.5%) and govern-
ment agencies and professional authorities (89.8%). The knowledge of

Journal of Affective Disorders Reports 1 (2020) 100014

diseases in general public plays an important role in responses to an
epidemic crisis ((Hong and Collins, 2006; Saadatian-Elahi et al., 2010),
therefore, the timely release of professional, authoritative information
on the epidemic by the government and the media had played an impor-
tant role in the prevention and control of COVID-19. Lastly, the National
Health Commission of China issued the notification of basic principles
on the emergency psychological crisis intervention for the COVID-19 on
Jan 26, 2020 (Disease Control and Prevention, 2020). And the psycho-
logical assistance system was quickly established, which might be an
effective way to alleviate the public’s negative emotions.

Similar to some previous studies, our results indicated that age,
sleeping time, exercise, occupation, knowledge and perceptions of
COVID-19 are associated with anxiety symptoms. Consistent with the
previous results that people with sleeping problems were predisposed to
anxiety (Cox et al., 2018; Difrancesco et al., 2019; Van Mill et al., 2010;
Xiao et al., 2020), we found that participants slept less than six hours
per day were 2.6 times more likely to report anxiety symptoms than par-
ticipants who slept six to eight hours per day (OR=2.64, 95%CI: 1.96—
3.57). Anxiety affects sleep quality also, the combination of anxiety and
sleep disorders make it more difficult to fall asleep (Alvaro et al., 2013;
Johnson et al., 2006). Additionally, physical exercise was also proved
as an important risk factor for anxiety (Gong et al., 2014), approxi-
mately 35% of participants in our study did not exercise or exercised
less than 30 min per day, compared to those, a lower likelihood of anx-
iety was observed in participant exercised 30-60 min/day (OR=0.62,
95%CI: 0.41-0.94) and more than 60 min/day (OR=0.57, 95%CI: 0.37-
0.88). Therefore, we suggest that people can alleviate anxiety through
exercise activities.

Moreover, we found that participants who lived in urban out of Bei-
jing during the COVID-19 outbreak had a significantly higher likeli-
hood of anxiety than those lived in Beijing urban (OR=1.73, 95%CI:
1.14-2.63), which is consistent with precious study (Zhou et al., 2020).
However, due to the number of participants lived in urban out of Bei-
jing during the outbreak were much smaller than those lived in Beijing
urban, the results may need to be further verified. Additionally, our
results showed that farmer had a higher likelihood of anxiety symp-
toms than staff (OR=1.43, 95%CIL: 1.03-1.99), which might be closely
related to their poor economic situation. Different from the results that
the female had suffered from greater anxiety disorder (Liu et al., 2015),
there was no difference in prevalence of anxiety between male and fe-
male in this study. Furthermore, our results indicated that the level of
knowledge and perceptions of COVID-19 was a protective factor in the
face of outbreak, compared with participants whose knowledge and per-
ceptions of COVID-9 scores in lower quartile, a lower risk of anxiety
symptoms was observed in participants with scores in second quartile
(OR=0.58, 95%CI: 0.46-0.73), third quartile (OR=0.48, 95%CL: 0.37—
0.61) and upper quartile (OR=0.42, 95%CI: 0.33-0.52), which means
that strengthening the public’s knowledge of COVID-19 can reduce the
anxiety symptoms. This is consistent with the results of (Zhou et al. 2020
and Wang et al. 2020). However, false reports and false information can
also aggravate anxiety and depressive symptoms in the general popula-
tion. Therefore, government and authorities need to provide accurate
health information to reduce the impact of the rumors during the epi-
demic (Rubin and Wessely, 2020).

4.1. Limitation

This study has several limitations. First, since this was a cross-
sectional online survey conducted on Wenjuanxing platform, there was
existing selection bias and the results was less generalizable to all the
adults. There was study showed that during the outbreak, young peo-
ple would have a higher risk of anxiety than older people (Wang et al.,
2020), and with the development of society, more and more people will
have a higher education. Our results would provide a basis for carrying
out relevant health education to strengthen the prevention and control
of diseases for population with similar characteristics in the future. It
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would be better to cover as wide population as possible to get more
accurate results in the future. Second, the anxiety symptoms were mea-
sured by self-reported which may not be aligned with the assessment
by mental health professionals. Last, we did not consider other factors
which may confound the outcomes, such as the social support of family
and friends, marital status, personal/family monthly income, diseases,
and some other lifestyle factors like smoking and drinking, which were
commonly considered to be associated with anxiety. Since majority of
the participants’ age was under 45 which were lower risk in prevalence
of illness, we think that there might little difference in the results with-
out the illness status. Further studies of those issues are needed in the
future. However, the strength of this study is its large number of re-
spondents and its scientific importance for the healthcare professionals
in safeguarding the psychological wellbeing of the general population.

5. Conclusion

This study aimed to evaluate the prevalence of anxiety and identify
risk and protective factors associated with the presence of anxiety symp-
toms among Beijing adults in the face of COVID-19. The results showed
that the prevalence of anxiety was increased during the outbreak of
COVID-19, and the main factors associated with anxiety included age,
area, occupation, excise, sleeping time, knowledge and perceptions of
COVID-19. The next step in preventing and controlling the COVID-19
should be focused on public’s mental health.
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