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Abstract

In addition to being a public physical health emergency, Coronavirus disease 2019 (COVID-
19) affected global mental health, as evidenced by panic-buying worldwide as cases soared.
Little is known about changes in levels of psychological impact, stress, anxiety and depression
during this pandemic. This longitudinal study surveyed the general population twice - during
the initial outbreak, and the epidemic's peak four weeks later, surveying demographics,
symptoms, knowledge, concerns, and precautionary measures against COVID-19. There were
1738 respondents from 190 Chinese cities (1210 first-survey respondents, 861 second-survey
respondents; 333 respondents participated in both). Psychological impact and mental health
status were assessed by the Impact of Event Scale-Revised (IES-R) and the Depression,
Anxiety and Stress Scale (DASS-21), respectively. IES-R measures PTSD symptoms in
survivorship after an event. DASS -21 is based on tripartite model of psychopathology that
comprise a general distress construct with distinct characteristics. This study found that

there was a statistically significant longitudinal reduction in mean IES-R scores (from 32.98 to
30.76, p<0.01) after 4 weeks. Nevertheless, the mean IES-R score of the first- and second-
survey respondents were above the cut-off scores (>24) for PTSD symptoms, suggesting that
the reduction in scores was not clinically significant. During the initial evaluation, moderate-
to-severe stress, anxiety and depression were noted in 8.1%, 28.8% and 16.5%, respectively
and there were no significant longitudinal changes in stress, anxiety and depression levels
(p>0.05). Protective factors included high level of confidence in doctors, perceived survival
likelihood and low risk of contracting COVID-19, satisfaction with health information,
personal precautionary measures. As countries around the world brace for an escalation in cases,
Governments should focus on effective methods of disseminating unbiased COVID-19
knowledge, teaching correct containment methods, ensuring availability of essential

services/commodities, and providing sufficient financial support.



Keywords: anxiety; coronavirus; COVID-19; depression; epidemic; longitudinal; stress;

pandemic; precaution; post-traumatic stress disorder



1. Introduction

China was the first country that identified the novel coronavirus disease (COVID-19)
as the cause of the outbreak. On January 23, Chinese authorities imposed lockdown measures
on ten cities in an unprecedented effort to contain the COVID-19 outbreak. The World Health
Organization (WHO) declared the COVID-19 outbreak an international public health
emergency on January 30, 2020! and a pandemic on March 11, 2020.2 Subsequently, rapid
surge in the number of COVID-19 cases was observed during March 2020 in Iran, Italy, South
Korea, Europe and United States.>* Increasing menace of the epidemic led to a global
atmosphere of anxiety and depression due to disrupted travel plans, social isolation, media
information overload and panic buying of necessity goods.> A recent study in China found that
the vicarious traumatization scores of the general public were significantly higher than those
of the front-line nurses.® As a result, governments and public health authorities urgently need
guidance and actionable information on effective public health and psychological interventions
that can safeguard the mental health of the general public.” Recent mental health studies on
COVID-19 were cross-sectional®, focusing on health professionals®!! or a particular age
group'? and lack of in-depth analysis to identify risk or protective factors for mental health.!3
Currently, there is no known information about the longitudinal change of mental health status
throughout the COVID-19 epidemic and factors that would influence psychological impact and
mental health status with the implementation of public health measures of such unprecedented
magnitude. The novelty of this longitudinal study was to evaluate the temporal psychological
impact and adverse mental health status during the initial outbreak and peak of COVID-19

epidemic and identity risk and protective factors among the general population in China.

2. Methods

2.1 Study design and study population



This longitudinal study was conducted from January 31 to February 2 (first survey) and
February 28 to March 1, 2020 (second survey). Both surveys were conducted during weekends
to ensure maximum participation. Our snowball sampling strategy focused on recruiting the

general public living in mainland China during the COVID-19 outbreak.

2.2 Procedure

When the Chinese Government recommended the public to minimize face-to-face
interaction and isolate themselves, information about this study was posted on the university
website. In addition to their own participation, a respondent was encouraged to invite new
respondents from his or her contacts. A questionnaire was completed through an online survey
platform (‘SurveyStar’, Changsha Ranxing Science and Technology, Shanghai, China). Ethics
approval was obtained from the Institutional Review Board of the Huaibei Normal University

(HBU-IRB-2020-001). All respondents provided informed consent.

2.3 Outcomes

This study used the National University of Singapore COVID-19 questionnaire, which
evaluated its psychometric properties in the initial phase of the COVID-19 epidemic.® The
National University of Singapore COVID-19 questionnaire consisted of questions related to
(1) demographic data; (2) physical symptoms during past 14 days; (3) contact history with a
COVID-19 patient in past 14 days; (4) knowledge and concerns about COVID-19 and (5)
precautionary measures against COVID-19 in the past 14 days. The psychological impact of
COVID-19 was measured using the Impact of Event Scale-Revised (IES-R).'* IES-R measures
PTSD symptoms in survivorship after an event.!> The mental health status of respondents was
measured using the Depression, Anxiety and Stress Scale (DASS-21)'°. DASS -21 is based on

tripartite model of psychopathology that comprise a general distress construct with distinct



characteristics.!” IES-R and DASS were previously used in research related to the COVID-19

epidemic 8101819

2.4 Statistical analysis

To analyze the differences in psychological impact, levels of depression, anxiety and
stress, the independent sample t-test was used to compare the mean score between the first and
second survey. Percentages of response to other questions were calculated according to the
number of respondents per response to the number of total responses of a question and
presented as categorical variables. The chi-squared test was used to analyze the differences in
categorical variables between the first and second surveys. We used linear regressions to
calculate the univariate associations between independent variables and dependent variables
for the first and second survey separately. All tests were two-tailed, with a significance level

of p <0-05. Statistical analysis was performed on SPSS Statistic 21.0.

3. Results

3.1 Development of the COVID-19 epidemic in China during the two recruitment

periods

Figure 1 shows the evolution of the COVID-19 epidemic in China from January 7 to
March 1, 2020. The first survey conducted between January 31 and February 2, when China
was going through a phase of rapid increase in the number of newly diagnosed COVID-19
cases and related deaths. After February 8, 2020, there was a rapid decline in the number of
new and suspected cases and the downward trend continued thereafter. Simultaneously, the
number of recovered patients showed a substantial increase during this period. The second

survey was conducted from February 28 to March 1, 2020.
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Figure 1. National epidemic trend of 2019 coronavirus disease (COVID-19) outbreak in

China from January 7 to March 1, 2020

3.2 Comparison of respondents and mental health status between the first and second

survey

Of the 1406 invited participants from 194 cities in China, 1304 (92.7%) completed the
questionnaire during the first survey. Although there were 865 participants from 159 cities
during the second survey, only 861 (99.5%) questionnaires were complete, which were
included in the study. Importantly, 333 respondents during the second survey (27-5% of the
first-survey respondents and 38-7% of the second-survey respondents) had also participated in
the first survey. Therefore, a total of 1738 individual respondents participated in this

longitudinal study.



Figure 2 compares the mean scores of DASS-stress, anxiety and depression subscales
and IES-R scores between the first- and second-survey respondents. The mean score (standard
deviation, SD) for DASS-stress subscale was 7-76 (7-74) for the first-survey respondents and
7-86 (7-93) for the second-survey respondents (t=-0-30, p>0-05, 95% CI -0-79 to 0-58). Similar
non-significant differences were noted between the two surveys for the DASS-anxiety subscale
[6-16 (6:57) versus 6-15 (6-94); t=0-36, p>0-05, 95% CI -0-58 to 0-60] and DASS-depression
subscale [6.25 (7.16) versus 6-38 (7.39); t=-0-41, p>0-05, 95% CI -0-77 to 0-50)] mean scores.
However, the mean IES-R score of the second-survey respondents [30:76 (16-34)] was
significantly lower than the first-survey respondents [32-98 (15-42); t=3-125, p<0-01, 95% CI
0-83 to 3:62]. Most importantly, the overall mean IES-R scores for respondents in both surveys
were more than 24 points, indicating the presence of PTSD symptoms and the reduction in IES-

R scores was not clinically significant.
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Figure 2. Comparison of the mean scores of DASS-stress, anxiety and depression

subscales as well as IES-R scores between the first (T1) and second (T2) survey.




3.3 Demographic characteristics and their association with psychological impact and

adverse mental health status

Majority of first-survey respondents were women (67:3%), of younger age group of
21-4 to 30-8 years (53-1%), married (76-4%), having a household size of 3-5 people (80-7%),
having children (67-4%), being students (52:8%) and well educated (87-9% with at least a
bachelor degree). Similarly, the majority of second-survey respondents were women (75%),
of young adulthood with age 21-4 to 30-8 years (46-5%), married (83-5%), having a household
size of 3-5 people (80:-4%), having children (68-6%), students (62:8%) and well educated
(87:6%=> bachelor degree). The differences in the association between demographic
characteristics and IES-R scores are represented in Table 1. Briefly, the second survey
respondents aged 12 to 21-4 years demonstrated significantly higher score of IES-R as
compared to respondents aged 49-6-59 years (B = 0-77, t = 2-:28, p <0-05). Similarly, the
second-survey respondents staying in a household with 3-5 people (B =1:32, t=2-04, p<0-05)
and more than 6 people (B = 1-44, t=2-20, p<0-05) had significantly higher score of IES-R as
compared to respondents who stayed alone. Interestingly, these findings were not observed

among the first survey respondents.
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Table 1: Association between demographic variables and the psychological impact as well as adverse mental health status during the first and
second surveys (n = 1738).

The first survey (January 31 — February 2, 2020) (N =

The second survey (February 28 — March 1, 2020) (N =

1210) 861)
Demographic variables  Impact of Stress Anxiety Depression Impact of Stress Anxiety Depression
event event
B T B t B t B T B T B T B t B t
Gender
- 2.64% A 2.89%
Male -0.20 7 56 0.10 2.33* 0.19 * 0.12 2.13* -0.26 2.61* 0.08 138 0.18 190 0.22 *
. %
Female Reference Reference Reference Reference Reference Reference Reference Reference
Age range
12-21.4 years 021 1.00 008 065 0.10 051 006 0.39 0.77 2.28* -0.03 -0.16 029 0.92 -0.02 -0.07
21.4-30.8 years 0.09 045 0.12 1.01 007 036 0.18 1.15 059 175 0.02 0.08 036 1.17 0.10 0.36
30.8-40.2 years -0.17 -0.73 -0.07 -0.52 -0.16 -0.72 -0.06 -0.36 0.63 1.62 0.03* -0.15 029 0.80 0.03 0.12
40.2-49.6 years -0.16 -0.69 -0.12 -0.82 -0.23 -1.05 -0.16 -0.89 026 0.70 -0.15 -0.70 -0.02 -0.05 -0.18 -0.63
49.6-59 years Reference Reference Reference Reference Reference Reference Reference Reference
Status as a parent
Hasa Chél;éfv YEUSOT 004 043 -0.02 -037 008 08 005 070 012 094 003 034 0.1 087 009 088
Has a Clhél;ie‘;ﬁer than 506 078 007 -150 -0.08 -1.10 -0.06 -1.03 0.10 096 0003 006 -0.03 -034 -0.02 -0.29
No children Reference Reference Reference Reference Reference Reference Reference Reference
Marital status
Single -0.04 -0.05 0.02 0.05 0.71 1.06 045 084 1.06 1.41 041 094 060 0.87 048 0.84
Married 009 0.12 0.12 029 080 120 056 1.03 1.27 1.71 046 106 080 1.17 0.58 1.02
Divorced/separated 0.11 0.13 <Oi00 <Oi00 044 058 044 0.72 1.27 135 060 1.10 1.00 1.16 060 0.84
Widowed Reference Reference Reference Reference Reference Reference Reference Reference
Household size
6 people or more 038 097 -023 -099 -0.17 -046 -0.19 -0.67 1.44 220% 050 132 084 140 0.12 0.24
3-5 people 025 0.65 -020 -0.88 -0.12 -0.35 0.09 -0.31 1.32 2.04* 045 1.19 0.77 129 006 0.13

k
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2 people 041 099 -033 -135 -0.18 -046 -0.21 -0.69 1.19 176 044 1.12 0.61 099 -0.16 -0.31
Stay alone Reference Reference Reference Reference Reference Reference Reference Reference

Education Level
2.64*

None -0.07 -0.08 0.76 140 1.02 1.19 1.81 " -1.00 -1.17 -033 -0.67 -0.33 -042 -0.56 -0.86
Preschool 0.67 078 -033 -0.67 -0.33 -042 -0.56 -0.86
Primary school -1.07 ) (;7* -0.11  -0.37 -0.10 -0.21 -0.07 -0.17 -0.75 -097 0.17 037 0.67 094 044 0.76

Lower secondary school 0.21 0.66 020 1.05 038 127 041 1.72 043 093 008 029 041 097 0.01 0.04
Upper secondary school 0.01 0.03 0.16 087 036 128 034 1.50 024 051 023 085 060 140 0.14 0.39
University — Bachelor  0.19 0.67 021 128 032 125 035 1.70 063 146 0.11 042 040 1.00 -0.03 -0.08
University — Master 0.14 049 0.18 1.09 024 090 033 1.55 058 1.30 0.19 0.73 065 158 0.13 0.39
University — Doctorate Reference Reference Reference Reference Reference Reference Reference Reference

tThere were 333 respondents who participated in both the first and second surveys.
*p<0-05, **p<0-01, ***p<0-001
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3.4 Physical symptoms, health status and its association with psychological impact and

adverse mental health status

Physical symptoms and health status findings of the participants during the two surveys
is shown in Table A.1. Briefly, significantly lower proportion of the second-survey respondents
reported chills, headache, cough, dizziness, coryza and sore throat. Similarly, significantly
lower consultations with a doctor occurred among the second survey participants. In contrast,
significantly higher proportion of the second-survey respondents underwent home quarantined
as compared to the first-survey respondents. There were no significant differences in recent
testing of COVID-19 and medical insurance coverage between the first- and second-survey

respondents.

In both surveys, physical symptoms, very poor self-rating of health status, and history
of chronic illness were significantly associated with higher IES-R scores, DASS stress, anxiety
or depression subscale scores (Table 2). In the second survey, the presence of symptoms such
as fever with cough or breathing difficulty and recent quarantine were significantly associated
with DASS stress, anxiety and depression scores, which was not observed among the first
survey participants. Interestingly, gastrointestinal symptoms were significantly associated with

DASS stress, anxiety and depression scores during the second survey.

13



Table 2. Association between physical health status and the psychological impact as well as adverse mental health status during the first
and second survey (n =1738)

The first survey (January 31 — February 2, The second survey (February 28 — March 1
2020) (N =1210) 2020) (N =861) 1
Impact of Impact of
Physical symptoms and health status event Stress Anxiety Depression  event Stress Anxiety Depression
B t B t B t B T B t B t B t B t

Persistent fever
4.81* 2.75%* 3.56*

Yes -0.23 -0.44 0.40 1.34 1.23 2.60* 0.98 2.57* 1.43 1.11 3.55 ", 3.24 7 3.44
No Reference Reference Reference Reference Reference Reference Reference Reference
Chills
% * * * %
Yes 0.46 2.34* 0.44 353 0.60 3'11 0.41 2'23:4 0.69 1.84 0.90 4;5 0.83 2.42* (.87 3'28
No Reference Reference Reference Reference Reference Reference Reference Reference
Headache
* * % * * *
Yes 0.37 3'27 0.12 1.65 0.36 3%:0 0.23 2.52* 0.59 3'22 0.46 42: 0.76 43*6 0.51 3'15
No Reference Reference Reference Reference Reference Reference Reference Reference
Myalgia
* % %k k * k * *
Yes 0.63 77" 0.43 3007 g9 301% 50 308% 50 2837 45 #13% 59 3677 55 442
No Reference Reference Reference Reference Reference Reference Reference Reference
Cough
%k % * * k % *
Yes 0.33 3'2*3 0.19 3'1} 0.29 2'27 0.21 2'29 0.48 195 0.61 433 0.69 3'23 0.68 353

14



No
Breathing difficulty

Yes

No
Dizziness

Yes

No
Coryza

Yes

No
Sore throat

Yes

No
Persistent fever and cough or difficulty
breathing

Yes

No
Gastrointestinal symptoms such as nausea,
vomiting, diarrhea

Yes

No
Consultation with a doctor in the clinic in
the past 14 days
Yes
No

Reference

0.88 1.58

Reference

0.54 30

Reference

411*

0.39

Reference

034 29"

Reference

-0.23 -0.36

Reference

NA

-0.06 -0.31
Reference

Reference

0.57 1.74

Reference

0.33 409

Reference
%
0.25 4. 46

Reference

0.16 2.45*

Reference

0.32 0.87

Reference

NA

0.17 147
Reference

Reference

163315

Reference

0.63 497

Reference

%
0.46 518

Reference
%
0.35 > 35

Reference

0.98 1.68

Reference

NA

0.38 2.08*
Reference

Reference

108 308

Reference

042413

Reference
*
033 4, 70

Reference

0.17 2.08*

Reference

0.22 0.48

Reference

NA

0.22 1.48
Reference

Reference

0.77 1.46

Reference

0.98 420

Reference

%
066340

Reference

0.35 1.50

Reference

143 1.11

Reference

0.72 1.48

Reference

0.44 1.21
Reference

Reference

106347

Reference

0.80 600

Reference

%
0.33 290

Reference

060453

Reference

%
355481

Reference

127454

Reference

025 1.17
Reference

0.95 4

Reference

1.08 2.23*

Reference

42

Reference

%
052294

Reference

0.80 377"

Reference

304 275

Reference

3.11*

%

1.39

Reference

0.39 1.20
Reference

Reference

1.45 366

Reference

066372

Reference

%
053 364

Reference

*
0.75 431

Reference

3.44 336

Reference

3.56*

kK

1.31

Reference

0.29 1.07
Reference
15



Recent testing for COVID-19 in the past 14

days
Yes -0.18 -0.48 -0.07 -0.31 0.22 0.64 0.02 0.06 -0.32 -0.50 -0.20 -0.54 -0.02 -0.03 -0.06 -0.12
No Reference Reference Reference Reference Reference Reference Reference Reference
Recent quarantine in the past 14 days
*
Yes 0.32 1.30 -0.01 -0.06 0.03 0.13 -0.11 -0.59 0.35 1.73 0.25 2.14* 0.55 2'24 0.39 2.52%
No Reference Reference Reference Reference Reference Reference Reference Reference

Current self-rating health status
5.03* 2.94%* 3.88*

Very poor 1.39 1.13 3.63 ~,, 335 7, 3.56 ", -044-091 0.64 2.29* 0.82 1.86 0.73 2.01*

k * * E

Poor 0.69 1.77 0.13 0.57 0.65 1.81 036 1.23 1.56 3'?;3 1.21 433 1.68 35,: 1.30 333

k * * % k % % k

Average 037 ¥73% 0.10 *28% .41 2707 026 #037 037 3797 023 4217 .4p A0V 39 204
Good/Very good Reference Reference Reference Reference Reference Reference Reference Reference

Chronic illness

* % *
Yes 0.29 2.02* 0.24 2'17 0.48 335 0.38 3;} 0.45 2.25*% 0.24 2.02* 0.25 1.34 0.27 1.76
No Reference Reference Reference Reference Reference Reference Reference Reference
Medical insurance coverage
Yes 0.09 0.67 0.003 -0.04 -0.04 -0.32 0.02 0.20 0.02 0.13 -0.17 -1.89 -0.34 2 43% -0.21 -1.79
No Reference Reference Reference Reference Reference Reference Reference Reference

tThere were 333 respondents who participated in both the first and second surveys.
* p<0-05, **p<0-01, ***p<0-001

16



3.5 Knowledge and concerns about COVID-19 and its association with psychological

impact and adverse mental health status

Compared to the first-survey respondents, significantly higher proportion of the
second-survey respondents were uncertain about the transmission of COVID-19 by droplets
but their views on transmission of the virus by being airborne or through the contacts with a
contaminated object were not different (Table A.2). Importantly, significantly higher
proportion of the second-survey respondents expressed very high level of confidence in their
doctors’ ability to diagnose or recognize COVID-19), more likely to survive COVID-19 and
satisfaction with health information on COVID-19 as compared to the first-survey respondents.
Unfortunately, about one-third of the second-survey respondents felt that the Chinese had been
discriminated in other countries during the COVID-19 pandemic. More than half (58.4%)
experienced a shortage of necessity goods (except face masks), about one-third (31-4%) spent
more than 2 hours per day viewing information about COVID-19 on media and a quarter
(26:4%) reported a significant reduction in household income.- These four questions were

asked from only second-survey participants.

Knowledge about COVID-19 transmission is represented in Table 3. Among the first-
survey respondents, the belief that COVID-19 transmission occurs via droplet was significantly
associated with DASS depression scores. During both surveys, participants’ confidence in their
doctor’s ability to diagnose or recognize COVID-19, very low perceived likelihood of
contracting COVID-19, very high likelihood of survival and high satisfaction with health
information were significantly associated with lower IES-R, DASS stress, anxiety or
depression scores. The dissemination of health information on COVID-19 via radio was

associated with higher DASS anxiety and depression scores among participants of both surveys.

17



Table 3. Association of knowledge and concerns related to COVID-19 and the psychological impact as well as adverse mental health
status during the first and second survey (n = 1738)

The first survey (January 31— February 2, 2020) (N =

The second survey (February 28 — March 1 2020)

Knowledge and concerns Tmpact of 1210) ¥ Impact of (N=861) 7
related to COVID-19 p Stress Anxiety  Depression P Stress Anxiety  Depression
event event
B t B t B t B t B t B t B t B t
Route of transmission
Droplets
0.1 0.2 " 0.0 - - i - - -
Agree 0.21 149 0.15 1.79 7 1.26 7 2.53 7 0.45 011 136 Oél 091 015 133
Disagree 0.48 1.28 0.09 042 022 0.65 Oél 0.66 0:'31 030 046 1.91 0é6 1.81 0.50 1.61
Do not know Reference Reference Reference Reference Reference  Reference Reference Reference
Contact via
contaminated objects
- 3 ) - 0.0 ) - - - ) - - -
Agree 0.04 040 00 037 O&O 081 2 021 060 0.54 008 1.17 050 047 0.10 1.24
. - - - i - i 0.1 0.00 i - - -
Disagree 004 927 016 1.80 032 1.63 0(')1 -0.89 3 066 "5 003 061 090 0.16 1.05
Do not know Reference Reference  Reference  Reference Reference  Reference  Reference  Reference
Airborne
0.1 0.0 0.0 0.0 - -
Agree 0.11 1.25 0.04 0.67 ) 1.39 2 1.21 6 0.55 0.04 0.63 3 0.29 0.03 030
. - - 00 0.0 0.0 - - ) - - -
Disagree 0.17 1.50 0.;)0 0.03 4 0.40 3 0.38 ) 0.11 0.05 057 040 032 008 075
Do not know Reference Reference  Reference Reference Reference  Reference  Reference  Reference
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Level of confidence in

own doctor’s ability to

diagnose or recognize
COVID-19

Very confident

Somewhat confident

Not very confident

Not at all confident
Do not know
Likelihood of contracting
COVID-19 during the
epidemic

Very likely

Somewhat likely

Not very likely

Not likely at all

Do not know

-0.20 0.82
0.19 0.81
0.19 0.64
0.66 1.34
Reference
-0.33 2.27
*
0.15 1.24
0.14 1.19
O 1.54
Reference

0.05 0.33

0.16 1.14

0.18 1.04

4.04

keskosk

1.18

Reference

0.05 0.63

0.06 0.84

000 -
0 003
0.1 204

Reference

0.0
) 0.07
0.2
2

0.3
8

1.8 4.04

6 keskosk

0.98

1.40

Reference

0.0

7 0.49

0.0
2
0.0
5

0.13

0.49

0.3 2.58
6 %
Reference

0.0

D) 0.11
0.0

9 0.51
0.1

0 0.44
1.6 4.50*
6 sk
Reference
0.1

s 1.38
0.0

4 0.40
0.0

3 0.38
0.1 -1.68
9
Reference

Oél 0.35
0; 1.24
0é4 1.10
0;3 0.35
Reference
0;0 0.23
050 0.34
0;1 0.65
Reference

033 1.67

025 127

0.03 0.11

023 042

Reference

0.06 0.57

0.14 1.58
0.15 1.77

0.19 1.90

Reference

0.4
2
0.3
4
0.1
1

0.3
7

1.37

1.08
0.26

0.41

Reference

0.38
0.24
0.57

0.92

Reference

085 >4

2.82

kK

0.72

043 1.31

0.33 0.46

Reference

0.06 042

0.14 1.25

0.15 1.36

031 233

Reference
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Likelihood of surviving if
infected with COVID-19

Very likely

Somewhat likely

Not very likely

Not likely at all
Do not know
Satisfaction with the
amount of health
information available
about COVID-19

Very satisfied

Somewhat satisfied

Not very satisfied

Not satisfied at all

Do not know

0.12 1.25
0.23 1.67
0.42 1.45
Reference

0.02 0.09
0.23 1.26
039 292
0.63 2':0
Reference

0.02 0.33

0.01 0.25

2.24

*

0.18

0.34 2'32

Reference

0.09 0.79

0.03 0.25

0.09 0.75

2.07

%

0.32

Reference

0.0 )

6 0.60
0.0 j

3 0.33
0.1

2 1.38
0.4

) 1.55
Reference
0.2 )

0 1.15
0.0

) 0.13
0.0

5 0.27
0.4 1.67

1
Reference

0.0

1 0.14
0.0 -0.08
1
0.1
5 1.42
0.4 *
9 2.28
Reference
0.1 -0.85
2
0.0 -0.004
01
0.0
2 0.53
04 *
3 2.19
Reference

0.3 227

0.12
0.06

0.69

Reference

0.0
7

0.3
6

0.25
1.40

0.1
2

0.8 2.13
O k
Reference

0.38

0.14 1.71

0.09 1.18

0.06 0.52

0.08 0.39

Reference

3.92
ok ok

0.60

048 2!

0.30 1.66
0.08 0.36

Reference

0.1 )
2 1.37
0.0 )

9 0.83
03 220
9 %k

0.5
) 1.62
Reference
0.6 2.87
9 skk
0.6 2.55
0 %
0.4 1.43
1
0.1
2 0.52
Reference

023 24

0.19 2.00

0.21 1.45

0.18 0.67

Reference

072 363
061 13

0.31 1.30

0.15 0.54
Reference
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The primary source of
health information on

COVID-19
Internet -0.46 0.90
Television -0.22 0.40
Radio 0.83 0.62
Family members -0.47 073
Other sources Reference

0.25 0.82

0.07 0.22

1.33  1.69

0.27 0.71

Reference

0.5
7

0.3
5 0.71
26 2.14
7 k
0.3
3
Reference

1.22

0.56

0.1
9 0.50
0.3
1 0.79
2.6 2.67*
7 *
0.0 -0.07
3
Reference

0.3
3
0.3
3
0.1
1

0.1
1

0.76

0.68
0.13

0.17

Reference

0.11

0.25

2.11

0.27

0.43
0.91

4.30

sksksk

0.73

Reference

1.77

0
0.6 .

5 1.50
1.8 242
9 %

0.8 )
7 1.48
Reference

0.47

0.26

2.33

0.43

1.44
0.72

3.64

ksksk

0.89

Reference

tThere were 333 respondents who participated in both the first and second surveys.

* p<0-05, **p<0-01, ***p<0-001
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3.6 Precautionary measures about COVID-19 and its association with psychological

impact and adverse mental health status

Table A.3 compares the precautionary measures adopted by our study respondents.
Among the second survey respondents, significantly higher proportion avoided sharing utensils
during meals, washed hands with soap and water, washed hands immediately after coughing,
rubbing the nose, sneezing or touching contaminated objects, used face mask regardless of the
symptoms and stayed at home for 20-24 hours per day. Further analyses showed that observing
better hygiene practices and avoidance of sharing utensils during meals were significantly
associated with lower scores in IES-R and various DASS-21 subscales among both survey

participants.
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Table 4. Association of precautionary measures related to COVID-19 and the psychological impact as well as adverse mental health
status during the first and second survey (n = 1738)

The first survey (January 31— February 2, 2020) (N =

The second survey (February 28 — March 1 2020) (N =

. 1210) + 861) t
Precautionary Impact of Impact of
measures P Stress Anxiety Depression P Stress Anxiety Depression
event event
B T B t B t B T B t B T B t B T
Covering mouth when coughing and sneezing
Always Oéo 0.08 Oio 0.19 0.1 -1.15 0.0 -0.64 Oéo 039 03 265 05 3.11* 05 3.64%
9 9 2 * 9 * 7 ok
) 0.1 0.0 i i 0.3 i i} i i} i i}
Most of the time 0.96 0.78 0.0 -048 0.0 -0.27 1.5 03 271* 05 274% 04 2.73*
8 9 5
9 4 5 * 6 * 6 *
Sometime 04 1.89 0.1 0.94 0.0 0.45 QY 0.10 04 1.84 02 -144 05 -233* 04 -2.07*
0 2 9 2 7
2 5 0
- - - . - -
Occasionally 0.1 0.79 0.0 -022 03 -1.55 0.0 -0.10 0.8 3.03 0.0 031 0.1 -062 02 -132
8 1 * 5
3 2 2 5 7
Never Reference Reference Reference Reference Reference Reference Reference Reference
Avoiding sharing of utensils (e.g., chopsticks) during meals
Always 0.2 ) 8-3** 0.1 2.99* 0.3 3.68* 0.3 3.92% 0.3 -248* 0.1 -229* 0.1 -1.28 0.2 -242%*
9 ' 8 3 6 ok 1 ok 6 9 7 7
. 0.1 0.0 i i 0.1 i i i
Most of the time 1.35 020 0.0 -028 0.0 -0.76 072 0.1 -192 00 -039 0.1 -143
7 1 2
3 7 8 6 8
: 0.2 - i i 0.1 - i -
Sometime .78 0.0 -0.19 0.1 -1.07 0.2 -1.99* 1.o6 0.1 -158 00 -0.37 02 -1.80
3 2 3 0 8 6 6 3
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0.3 0.0

Occasionally 2.72%* 038 0.1 -1.11 0.1 -1.26
6 3 4 2
Never Reference Refere Refere Referen
nce nce ce
Washing hands with soap and water
Always 04 -191 03 264* 0.5 263* 03 -2.37*
2 4 * 4 * 9
Most of the time 0.1 -0.51 0.2 - 04 -1.87 02 -1.58
2.16*
2 9 0 7
) 0.0 ) ) )
Sometime 029 02 -1.51 02 -1.01 02 -1.38
7
2 3 5
Occasionally ' 0.53 01 -L14 02 092 0.1 -080
7 1 5
Never Reference Reference Reference Reference

Washing hands immediately after coughing, rubbing the nose, or sneezing

03 342* 0.6 4.43* 3.32%

Always 0.4 1_1** 0.3
7 ’ 1 * 3 ok 8 *
Most of the time 0.0 -0.02 0.1 -1.78 04 287* 0.2 -2.11
0
7 4 * 6
. 0.0 i i | i
Sometime 0.11 0.1 -1.28 04 270* 0.1 -146
2 2 1 * 8

0.2

7 1.45
Referen
ce
0.0 -0.03
1
0.5 %
4 2.05
0.2
2 0.99
0.6 «
4 1.99
Reference
0.5 2.85%
3 *
0.0
3 0.17
00 -0.17
4

0.0

3 0.24
Refere
nce
0.5 3.40%*
1 k
04 2.72%
2 %k
0.5 3.26*
4 £
04 -2.37*
5
Reference
0.5 5.21*
7 sk
04 4.00*
6 kk
04 3.85*
7 sk

0.2

A 1.40
Refere
nce
0.7 3.18%*
5 %
05 -2.16*
3
0.5 -2.13*
6
0.8 2.83*
4 *
Reference
0.6 3.87*
7 skk
04 2.63*
8 %
05 2.77*
3 *

0.0

0.14

Referen

CcC

4.15%

*%

3.35%

*

3.73*

sk

3.18%*

*

Referen

CcC

4.11%*

koK

3.14*

*

2.90*

*
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0.1 0.0 -081 02

Occasionally 0.83 -1.84
4
8 9
Never Reference Reference Reference

0.0 -0.35
4
Reference

Wearing a face mask regardless of the presence or absence of symptoms

Always 0.1 -0.95
9 1 3
Most of the time Oél 055 00 -073 02 -138
9 7
. 0.1 i )
Sometime 0.71 0.0 -060 02 -1.17
6
8 5
. 0.5 i )
Occasionally 2.11* 0.0 -027 0.1 -0.62
2 4 4
Never Reference Reference Reference
Washing hands after touching contaminated objects
Always 0.1 -037 02 -123 05 -1.90
1 1 2
. 0.1 i )
Most of the time 9 0.62 0.1 -081 03 -1.34
5 7
. 0.4 i )
Sometime 0 1.21 0.0 -0.03 0.0 -0.08
1 3

02 -1.78 04 -2.28* 03 -2.44*

7

02 -1.34
1

02 -147
5

0.0

06 0.03

Reference

0.5 -2.40%*
3

04 -1.83
1

02 -1.11
7

0.0

3 0.15
Reference
04 -1.01
3
0.0 -0.07
3
0.0 -0.19
9
0.4

) 0.80
Reference
0.0

5 0.04
04 .04
1

0.6

3 1.28

0.5 43I*

6 kk
Reference
0.8 3.19*

O k
0.7 2.87*
3 %k
0.7 2.70*
3 %k
0.7 -2.33*
2
Reference
0.8 3.20*
0 £
0.7 2.94%
5 %k
0.6 -2.28%*
5

0.6 3.09%

3 %
Reference
09 -2.43*

6
0.7 -1.90
7
0.8 -1.86
0
06 -1.36
7
Reference
1.0 2.76*
9 %
0.8 -2.18%*
7
0.7 -1.57
1

0.5 3.03*

1 %
Reference
1.0 ek

S 3.%{5

0.8

5 -2.58%

09

1 -2.58%

09 -231*
3
Reference
1.1 3.61*
7 kek

09 3.00%*
9 %

09 -2.58%
5
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0.3 0.2

0.0 -0.34 0.2

Occasionally 0.86 -0.67 -0.92
1 . 5 4%
Never Reference Reference Reference Reference

0.7

4 1.29

Reference

Feeling that too much unnecessary worry has been made about the COVID-19 epidemic

Always 04 4.18** 0.0 -1.18 0.1 1.14 0.1 1.44
2 2
7 * 8
Most of the time 0.1 -144 00 -0.60 %2 166 2 1.99%
0 0
9 5
Sometime 00 -027 0.0 -0.18 O&O 0.80 Oio 0.14
3 1
) 0.1 0.0 0.1 0.1
Occasionally 3 1.15 3 0.49 5 1.20 0 1.18
Never Reference Reference Reference Reference

The average number of hours staying at home per day to avoid COVID—-19

0.1 -1.33 0.1 0.43* 0.2

[0-10] 0.1 -0.75 0.16*
5 6 5 1
(10-20] Ol 102 00 -046 00 058 00 033
1
3 6 8
(20-24] Reference Reference Reference Reference

04 3.64%*

8 ke
00 -0.12
2
0.0 -0.23
3
0.0 -0.64
8
Reference
04 -141
1
0.2
) 1.45
Reference

0.5 -148
0
Reference
0.0
9 1.15
0.1
p 1.94
0.0 -0.84
6
0.0 -0.62
5
Reference
0.1
6 0.96
0.1
0 1.13
Reference

0.5 -0.96
1
Reference
0.0
7 0.60
0.3 %
6 2.48
0.0 -0.19
2
0.0 -0.09
1
Reference
0.2
p 0.96
0.1
7 1.18
Reference

0.6 -1.54

7

Reference

0.0

9 091

0.2 «

9 2.46

0.0 0.08

1

0.0

6 0.61

Reference

0.3

5 1.58

0.0 0.12

1
Referen
ce

tTThere were 333 respondents who participated in both the first and second survey.

*p<0-05; **p<0-01; ***p<0-001
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4. Discussion

Our prospective longitudinal study describes the psychological impact and mental
health of the general population in a country that was first affected by the COVID-19 outbreak.
Although the number of confirmed cases of COVID-19 increased sharply from the first- to the
second-survey recruitment, there were no significant changes in the mean DASS-stress, anxiety
and depression scores. Although the mean IES-R scores were above the cut-off score for PTSD
symptoms in both surveys, a statistically but not clinically significant temporal reduction in the
mean [ES-R scores was observed during the study period. The reduction in IES-R score could
be due to the delicate balancing between controlling the spread of COVID-19 through

lockdown and establishing confidence in public health measures.

The important unexpected finding of our study is the stable levels of stress, anxiety and
depression despite sharp increases in the number of COVID-19 cases between the two surveys
as well as statistically but not clinically significant reduction in the psychological impact on
the general population. We believe that decisive and rapid measures imposed by the Chinese
government were instrumental in reducing further spread of the virus?® but could safeguarded
mental health in the general public. Nevertheless, prolonged lockdown had several adverse
impacts on mental health, especially among the second- survey respondents aged 12-21-4 years
who demonstrated a higher psychological impact of COVID-19. This age group mainly
comprised of students who were affected by prolonged school closure, requiring online
education support and uncertainty about examinations and matriculation arrangements.
Respondents from both surveys who were parents with children younger than 16 years of age
were not associated with higher IES-R or DASS-21 scores. This finding corresponds to the
emerging pattern of resilience to severe outcomes of COVID19 in children?! and parents were

less worried as a result.
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During the initial outbreak, 15.04%, 9.42% and 5.62% of respondents reported one, two
or three somatic symptoms respectively. The presence of somatic symptoms prompt
researchers to consider the psychoneuroimmunological (PNI) framework of COVID-19.
COVID-19 can cause acute respiratory syndrome with consequent release of pro-inflammatory
cytokines, including interleukin (IL)-1f and IL-6 from the respiratory tract.?> These cytokines
were commonly found to be increased in major depressive disorder?*-?* and functional somatic
syndromes?. COVID-19, depression and functional somatic syndrome share the same PNI
framework. Antidepressants (e.g. fluoxetine) was found to reduce pro-inflammatory cytokines
by attenuating the behavioural and neuroendocrine effects of immune activation.?® Further
research is required to study the effectiveness of antidepressants as part of the anti-

inflammatory strategies against COVID-19 by reducing depression and somatic symptoms.

Our study highlights some public health implications. First, the strong association
between physical symptoms and the psychological impact of COVID-19 outbreak supports
importance of developing a rapid diagnostic test for COVID-19 with widespread availability
to alleviate the psychological impact and psychiatric symptoms experienced by general
population. Second, providing proper and repeated, yet simple, health education via the Internet
and media is important for inculcating good hygiene practices. We observed that significantly
higher proportion (10-8%) of the second-survey respondents did not know that COVID-19
could be transmitted by droplets, which might reduce the acceptability of certain precautionary
measures. Third, the dissemination of health information via radio was associated with higher
levels of anxiety and depression in both surveys. This observation may help the Governments
and health authorities worldwide to modify the current methods of increasing public awareness.
Perhaps, increased use of television (with participation by celebrities) and Internet (for detailed

information with visual graphics and videos) to disseminate important health information might
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be more effective methods to change knowledge, attitude and practices among the general
public. Fourth, mask-wearing, as a prevention method to reduce pathogen exposure?’, was
associated with lower levels of anxiety and depression. Perhaps, this led to significantly higher
face-mask use by second-survey respondents, regardless of the presence of symptoms. This is
an interesting and important phenomenon due to the divided scientific opinion on protective
effects of usual face masks'® 23, coupled with their scarce availability. Efforts are needed to
impart an unbiased and clear guidelines on the use of face masks and their types to allay the
fears, confusions and sense of inferiority (for people with no access to the masks) among
general population. Fifth, about one-third of respondents experienced social discrimination
due to the COVID-19 epidemic. As a result, the WHO and governments from all countries
should minimize the possibility of discrimination against certain groups of people regarding
the origin of COVID-19. Lastly, ensuring the availability of essential services and commodities
as well as financial security are essential to prevent psychological impact of the current
pandemic. Governments worldwide need to take discrete and transparent efforts to win the
confidence of general public and ensure optimal mental health and avoid psychological reflexes

like panic buying.

Higher TES-R scores among the participants of the two surveys reflect the presence
PTSD symptoms. During the COVID-19 pandemic, face-to-face psychotherapy is not feasible
due to strict quarantine and lockdown measures. Mental health providers need to consider
adopting online psychotherapy. Pre-implementation training of mental health professionals
with involvement of multiple relevant agencies may help in various psychological interventions
targeting PTSD symptoms. One example of evidence-based treatment is trauma-focused -
cognitive behavior therapy (TF-CBT).!? TF-CBT can be modified for the COVID-19 pandemic

with emphasis on 1) education on the psychological impact of the COVID-19 pandemic; 2)
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development of psychosocial skills to optimize emotional and behavioral adjustment during
quarantine and lockdown; 3) affective expression and problem-solving to handle emotions and
common problems (e.g., shortage of necessities) encountered during quarantine and lockdown;
4) cognitive formulation to illustrate the relationships among thoughts, feelings and behaviors;
5) cognitive challenge or modification of unhelpful thoughts about COVID-19 and perceived
discrimination; 5) trauma narration, in which public describe their personal traumatic
experiences during COVID-19 pandemic; 6) home-based relaxation techniques and stress
management skills with online guidance; 7) grief therapy to handle potential loss of family
members or friends who died of COVID-19; 8) online peer support group session to talk to
one other about their trauma; 9) enhancing safety and precaution to reduce the risk of
contracting COVID-19 and10) exposure to trauma reminders to overcome avoidance of
situations that are no longer risky when the COVID pandemic is over. Delivery of TF-CBT
during the COVID-19 pandemic requires healthcare organizations to develop online readiness
and engagement of other stakeholders including counselors, psychologists, doctors, insurers

and the public to accept the new model of mental health service.

Our study has some limitations. The general population sampled during the two
surveys were not the same respondents. Although the anonymity of the questionnaire made this
sampling unavoidable, 333 respondents completed both the first and second surveys. However,
owing to the anonymous nature of the data collection, we could not pair respondents at the 2-
time intervals. Another limitation is due to the self-reporting of the levels of psychological
impact, anxiety, depression and stress, which may not always be aligned with objective
assessment by mental health professionals. Nevertheless, psychological impact, anxiety,
depression and stress are based on personal feelings, and self-reporting was paramount during

the COVID-19 pandemic.!® In the same vein, we could not rule out the possibility that some of
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the respondents might have been infected with COVID-19. There were only 0.9% of the first-
survey respondents and 0.5% of second-survey respondents who received testing on COVID-
19. Due to low prevalence of testing, the number of respondents who were tested positive for
COVID-19 was even lesser. Nevertheless, we could not rule out the possibility that some
respondents were asymptomatic carriers with mild COVID-19 symptoms.?° Finally, the
understanding of COVID-19 was limited when we first designed this study. We did not
measure neurological symptoms (e.g. loss of smell or taste) that were recently discovered to be

associated with COVID-19.30

5. Conclusion

During the initial phase and four weeks later during the COVID-19 epidemic in China,
there was a statistically but not clinically significant reduction in psychological impact. There
were no significant temporal changes in the levels of stress, anxiety and depression between
the first and second surveys. We identified the specific target groups (young and students)
prone for the psychological impact of the current COVID-19 outbreak as well as various factors
that might help in safeguarding the mental health of general population. Various Governments
should focus on effective methods of dissemination of unbiased knowledge about the disease,
teaching correct methods for containment, ensure availability of essential services and
commodities, provide sufficient financial support for the present and future in order to win the

current war against COVID-19.
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Highlights

e A significant reduction in psychological impact 4 weeks after COVID outbreak.

e The mean scores of respondents in both surveys were above PTSD cut-offs.

e Female gender, physical symptoms associated with a higher psychological impact.

e Hand hygiene, mask-wearing & confidence in doctors reduced psychological impact.

¢  Online trauma-focused psychotherapy may be helpful to public during COVID-19.
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