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A B S T R A C T

Objective: In this study, the authors analyzed the status of anxiety depression and insomnia symptoms and
influential factors in the work resumption period of Coronavirus disease 2019 (COVID-19).
Methods: A multicenter cross-sectional survey was conducted from March 2, 2020 to March 8, 2020 in Shandong
Province, China, using quota sampling combined with snowball sampling. The Generalized Anxiety Disorder-7
(GAD-7), the Patient Health Questionnaire-9 (PHQ-9), and the Insomnia Severity Index (ISI) were used to assess
the anxiety, depression, and insomnia symptoms. The multivariate logistic regression analysis was used to ex-
plore the influential factors.
Results: A total of 4000 invitations were sent from three centers, 3237 valid questionnaires were received. Based
on GAD-7, PHQ-9, and ISI scales, 19.5%–21.7% of the participants had anxiety, depression, or insomnia
symptoms; 2.9%–5.6% had severe symptoms. Besides, 2.4%, 4.8%, and 4.5% of the participants had anxiety-
depression, anxiety-insomnia, or depression-insomnia combined symptoms. The scores of anxiety and insomnia
symptoms, along with scores of depression and insomnia symptoms were positively correlated in these samples.
Aged 50–64 years and outside activities once in ≥30 days were risk factors of anxiety, depression, and insomnia
symptoms in common. During the epidemic, 17.4% of the participants had received psychological interventions,
and only 5.2% had received individual interventions.
Conclusions: The incidence of psychological distress increased during the outbreak of COVID-19 in the work
resumption period than the normal period. Current psychological interventions were insufficient; target psy-
chological interventions should be conducted in time.

1. Introduction

The outbreak of Coronavirus disease 2019 (COVID-19) became a
global health threat in early 2020 [1,2]. The COVID-19 was highly
infectious and fatal to some patients [3]. So far, there was no specific
remedy [4]. To control the spread of COVID-19, the Chinese

government implemented a strict restriction on outdoor activities from
the Spring Festival [5]. By the late February 2020, the epidemic was
effectively controlled in mainland China [6]. On February 21, 2020, the
State Council of the P.R.C. published a guideline for the prevention and
control of COVID-19 during the work resumption period, which an-
nounced the permission of work resumption [7]. As the epidemic has
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not been completely resolved [8], the work resumption procedure was
gradually conducted and cross-regional activities were still restricted.
The panic caused by the epidemic, the communication reduction caused
by interpersonal isolation, and the economic impact caused by pro-
duction suspension can trigger the stress response, which may induce
psychological distress even mental illness [9–13]. Previous studies
suggested that the Severe Acute Respiratory Syndrome (SARS), the
Middle East Respiratory Syndrome (MERS), and the Ebola virus disease
(Ebola) epidemics had serious psychological influences to a wide range
of people [14–16]. It is necessary to conduct target psychological in-
tervention timely and effectively to prevent psychological distress from
worsening.

Although previous studies conducted some investigations of the
psychological status during the outbreak of COVID-19, there was lim-
ited analysis of the psychological status and influential factors in the
work resumption period [10,17,18], and this is a global research gap for
COVID-19 research [19]. In the work resumption period, different re-
sumption status and economic pressure may cause different psycholo-
gical problems. Therefore, we conducted the present study based on
multicenter collaboration to analyzed the anxiety, depression, and in-
somnia symptoms and influential factors in the work resumption period
of COVID-19 epidemic, which can provide a reference for further psy-
chological intervention.

2. Material and methods

2.1. Study population and sampling process

The present study was a multicenter cross-sectional study approved
by the SanBo Brain Hospital, Capital Medical University ethics com-
mittee. Because of the limitation of face-to-face contacts, all partici-
pants or their guardians provided informed consent by clicking an
“agree to the consent” button online (for online questionnaire) or
providing oral consent (for telephone review). A previous study of the
research team has been published for the psychological status of China
in the outbreak period of COVID-19 [20]. Because of the epidemic si-
tuation, a follow-up study was difficult to achieve. The present study is
another cross-sectional study to further explore the changes of psy-
chological status and risk factors in the work resumption period of
COVID-19.

The sampling location was Shandong Province, China. Shandong
Province located in eastern China. By the end of 2017, a total of 100.58
million people lived in Shandong Province, accounting for about one-
fourteenth of the Chinese population [21]. When the resumption of
work began on February 21, 2020, a total of 750 confirmed, 293 cured
and 4 died patients were reported in Shandong Province [22]. After
established the proposal, we stratified Shandong Province into three
regions (western, middle, and eastern) according to the geographical
division. We established one collaboration center in each area to con-
duct investigations (total of three centers). Fig. 1 shows the location of
Shandong Province and regional division.

Participants were included in the study if they met the following
inclusion criteria: (1) lived in Shandong Province, China, during the
outbreak of COVID-19; (2) aged no less than 11 years (the scales used
are not validated for individuals aged under 11 [23]). People were
excluded if they refused to participate. The Generalized Anxiety Dis-
order-7 scale (GAD-7, Cronbach's α = 0.90) [24], the Patient Health
Questionnaire-9 (PHQ-9, Cronbach's α = 0.86) [25], and the Insomnia
Severity Index (ISI, Cronbach's α = 0.83) [26] were used to measure
anxiety, depression, and insomnia symptoms.

The present study consisted of a pre-investigation and a formal in-
vestigation. The pre-investigation was launched from February 24,
2020 (next week after the permission of work resumption [7]) to Feb-
ruary 26, 2020. The objectives of the pre-investigation were to foster
multicenter collaboration, to assess sampling procedure, to examine the
accessibility of the questionnaire, and to determine the sample size of

the formal investigation. The three collaboration centers sent a total of
450 invitations (150 for each center) and received 378 (84.0%) valid
questionnaires. The proportion of participants with anxiety, depression,
or insomnia symptoms was 19.2–21.0%. Based on the pre-investigation,
the permissible error was set as 0.03 and the drop-out rate was set as
20.0%. The Clopper-Pearson formula for two-sided confidence intervals
for one proportion was used to determine the sample size. After cal-
culation in PASS software (NCSS LLC., Kaysville, Utah, USA; version
15), the desired dropout-inflated enrollment sample size was 3622. The
number of invitations sent in the formal investigation was set as 4000.

The official investigation was performed from March 2, 2020, to
March 8, 2020. As cross-regional outside activities were still restricted,
it was impossible to conduct a random sampling procedure by in-
vestigating from house to house. A population-based representative
quota sampling method combined with a snowball sampling method
was designed. First, the proportion of the population in each region was
determined according to the census of Shandong Province (published in
2019, data as of the end of 2017) [21]. The quotas for invitations sent
was based on the proportion of population in these three regions
(western region (western center): n = 1300; middle region (middle
center): n = 1400; eastern region (eastern center): n = 1300). Second,
a cross-control quota sampling procedure for characteristics of the po-
pulation (subregion, age, gender, occupation) in each region was con-
ducted. Third, based on the quotas, each center judged the sampling
group, sent invitations, and recruited participants who were willing to
join. For samples that were so hard to find (such as confirmed patients,
the elderly, et al.) that the sampling center could not collect required
enough people with the required characteristics, the center then con-
ducted a snowball sampling procedure as a supplement. Participants
recruited were given an online unified questionnaire or a telephone
survey (for people who cannot answer online, such as elderly; the
content is consistent with the online questionnaires). All participants
were required to answer only once through one review method. A de-
tailed description of the similar sampling method has been published
elsewhere [20]. Fig. 2 shows the sampling process.

2.2. Measures

The questionnaire consisted of three parts. The first part collected
characteristics, including region, age, gender, education, marriage
status, and occupation. The second part concerned the experience re-
lated to the COVID-19 epidemic, including similar experience (SARS, an
outbreak in 2003; H1N1 flu, an outbreak in 2009), current epidemic
status (cured, confirmed, suspected infected, close contacts, frontline
medical staff, non-contacts), outside activity during the outbreak of
COVID-19 (1–7 days for once, 8–14 days for once, 15–29 days for once,
30 days or more for once), resumption status (on-site, off-site, or no
work or study resumption), health education of COVID-19 (public, in-
dividual), psychological intervention during the COVID-19 (public,

Fig. 1. A sketch map of the location of Shandong Province (sampling location)
and regional division.
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individual). The third part was standardized scales, including GAD-7,
PHQ-9, and ISI, to assess anxiety, depression, and insomnia symptoms.
Participants were required to respond based on the experiences of the
past two weeks. The suitable classification standards of these three
scales were determined by the Chinese consensus reviewed by psy-
chologists. The GAD-7, PHQ-9, and ISI score ≥ 10, 10, 15 indicate
anxiety, depression, and insomnia symptoms; scores ≥15, 15, 22 in-
dicate severe anxiety, severe depression, and severe insomnia symp-
toms. For participants aged under 18, total scores ≥11 points in PHQ-9
is consider to have depression symptoms [27]. At the end of the ques-
tionnaire, a trust question was set as “did you answer truthfully”.
Questionnaires with “No” response in the trust question, the abnormal
response time (i.e. less than 1 min or more than 12 h), or incomplete
questionnaires would be marked as invalid, which would not be in-
cluded in the final analysis. Participants accepted recruitment but re-
sponded in invalid surveys were viewed as “drop-out samples”.

2.3. Statistical analysis

All statistical analyses were performed using the SPSS software
package (IBM, Armonk, New York, USA; version 26). The influential
factors of anxiety, depression and insomnia symptoms were analyzed by
logistic regression. The division of ages was consistent with the Chinese
epidemiology study of mental disorders by Huang et al. [28] in the
normal period and the cross-sectional study of psychological status by
Wang et al. [20] in the outbreak of COVID-19 to set as contracts.
Variables showing a P-value of < 0.10 in the univariate analysis
(Pearson x2 or Fisher exact test) were then entered into a multivariate
logistic regression analysis with a backward method. The OR value and
its 95% confidence interval (95%CI) were given for independent fac-
tors, and the OR value > 1 indicated risk factors. Besides, after the
GAD-7, PHQ-9, and ISI scores of the participants were tested for nor-
mality (Kolmogorov-Smirnov test), Pearson's correlation analysis was
performed to explorer the correlation of scores. A P value of < 0.05 was
considered statistically significant.

3. Results

3.1. Characteristics of the participants

A total of 3237 valid questionnaires were received (western region:
n = 1049, middle region: n = 1154, eastern region: n = 1034) from
4000 invitations. The actual drop-out rate was 19.1%. Of the drop-out
samples, 267 did not provide consent, 181 did not complete the full
questionnaire, 193 did not pass the trust question, and 122 answered in
too short or too long response times. The included participants were
aged 11–83 years with a median of 37 (IQR 22–55); 52.9% (1713) of
them were male and 47.1% (1524) were female. The basic character-
istic of participants (gender, age, regional sample size) did not have a
significant statistical difference with the proposal and the census of
Shandong Province [21] (P > 0.05). A total of 76 (2.4%) cured pa-
tients, 15 (0.5%) confirmed patients, 218 (6.7%) close contacts, 269
(8.3%) frontline medical staff, and 2659 (82.1%) non-contacts com-
pleted valid questionnaires. No sample of the suspected case was col-
lected because there was no existing or new suspected case in the
sampling area during the investigation. The overall work or study re-
sumption proportion was 69.9% (2263), 31.5% (1019) resumed work
on-site. Because all schools in the sampling area were not allowed to
resume on-site study during the investigation, no on-site study re-
sumption sample was collected. During the outbreak of COVID-19,
94.7% (3065) of the participants had received health education about
the epidemic. However, only 17.4% (562) of the participants had re-
ceived psychological interventions, 5.2% had received individual psy-
chological interventions. Table 1 shows the participants' characteristics
and experiences related to the COVID-19 epidemic.

3.2. Anxiety, depression, and insomnia symptoms

According to the GAD-7, PHQ-9, and ISI scales, 20.8% (674) of the
participants had anxiety symptoms, 19.5% (631) had depression
symptoms, and 21.7% (702) had insomnia symptoms. The proportions
of participants with severe anxiety, severe depression, or severe in-
somnia symptoms were 4.4% (143), 2.9% (95), and 5.6% (182).
Besides, 2.4% (78), 4.8% (155), and 4.5% (146) of participants had
anxiety-depression, anxiety-insomnia, or depression-insomnia com-
bined symptoms. After Pearson's correlation analysis, the scores of an-
xiety and insomnia symptoms, along with scores of depression and in-
somnia symptoms were positively correlated in these samples
(r= 0.719, P= 0.001; r= 0.698, P= 0.003). The correlation between
scores of anxiety and depression symptoms did not reach statistical
significance (r = 0.621, P = 0.06).

3.3. Influential factors

For exploration of factors associated with anxiety symptoms, uni-
variate analysis revealed that age, occupation, outside activities and
resumption status had P values < 0.10. These subjects were entered
into multivariate analysis. After multivariate analysis, aged 50–64 years
(OR = 2.21, 95%CI: 1.41–2.76, P = 0.01), public institution occupa-
tions (OR = 1.87, 95%CI: 1.29–2.92, P = 0.01), business and industry
occupations (OR = 2.63, 95%CI: 1.71–3.85, P = 0.008), outside ac-
tivities once in ≥30 days (OR = 3.18, 95%CI: 1.82–4.51, P < 0.001)
and off-site work resumption (OR = 2.26, 95%CI: 1.44–2.96, P= 0.03)
were independent risk factors of anxiety symptoms (Table 2).

Age, gender, occupation, outside activities and resumption status
had P values < 0.10 in the univariate analysis of factors associated with
depression symptoms. Multivariate analysis revealed that aged
50–64 years (OR = 2.65, 95%CI: 1.76–3.72, P = 0.002), aged > 64
years (OR = 1.79, 95%CI: 1.19–2.55, P = 0.02), outside activities

once in 15–29 days (OR = 2.12, 95%CI: 1.33–3.23, P = 0.02), and
outside activities once in ≥30 days (OR = 3.37, 95%CI: 2.03–4.98,
P < 0.001) were independent risk factors of depression symptoms

Fig. 2. Flow diagram showing the sampling process.
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(Table 3.).
The univariate analysis of factors associated with insomnia symp-

toms showed that age, occupation, outside activities, resumption status,
and psychological intervention had P values < 0.10. The multivariate
analysis showed that aged 50–64 years (OR = 2.46, 95%CI: 1.45–3.64,
P = 0.009), business and industry occupations (OR = 2.62, 95%CI:
1.56–3.76, P = 0.005), outside activities once in ≥30 days
(OR = 3.13, 95%CI: 1.84–4.80, P < 0.001), and off-site work re-
sumption (OR = 2.29, 95%CI: 1.32–3.38, P = 0.01) were independent
risk factors of insomnia symptoms (Table 4.).

Table 1
Participants' characteristics and experiences (n = 3237).

Subject n %

Region
Western 1049 32.4
Middle 1154 35.7
Eastern 1034 31.9

Gender
Male 1713 52.9
Female 1524 47.1

Age, y
< 18 597 18.4
18–34 823 25.4
35–49 739 22.8
50–64 651 20.1
> 64 427 13.2

Education
Junior and lower 1106 34.2
Senior 1089 33.6
University and higher 1042 32.2

Marriage
Unmarried 994 30.7
Married 2031 62.7
Divorced 212 6.6

Current location
City 2305 71.2
Rural 932 28.8

Occupation
Student 849 26.2
Public institutions 583 18.0
Business and industry 729 22.5
Farmer 561 17.3
Freelance, part-time, or no occupation 515 15.9

Similar memory
SARS 891 27.5
H1N1 703 21.7
Both 765 23.6
None 878 27.1

Epidemic status*
Cured 76 2.4
Confirmed 15 0.5
Close contacts 218 6.7
Frontline medical staff 269 8.3
Non contacts 2659 82.1

Outside activity/ once
1–7 days 1285 39.7
8–14 days 795 24.6
15–29 days 672 20.8
≥ 30 days 485 15.0

Resumption status**
On-site work resumption 1019 31.5
Off-site work resumption 630 19.5
Off-site study resumption 614 19.0
No work resumption 739 22.8
No study resumption 235 7.3

Health education
Public 1504 46.5
Individual 465 14.4
Both 1096 33.9
None 172 5.3

Psychological intervention
Public 393 12.1
Individual 42 1.3
Both 127 3.9
None 2675 82.6

SARS: Severe Acute Respiratory Syndrome, an outbreak in 2003; H1N1: H1N1
Flu, an outbreak in 2009; ⁎No sample of the suspected case was collected be-
cause there was no existing or new suspected case in the sampling area during
the investigation; ⁎⁎Because all schools in the sampling area were not allowed to
conduct on-site study resumption during the investigation, no on-site study
resumption sample was collected.

Table 2
Multivariate logistic regression to identify independent factors associated with
anxiety symptoms (GAD-7 scale).

Subject Variable OR 95% CI P

Age, y < 18 1 – –
18–34 1.03 0.52–1.82 0.33
35–49 1.37 0.73–1.92 0.12
50–64 2.21 1.41–2.76 0.01*
> 64 1.60 0.91–2.87 0.08

Occupation Student 1 – –
Public institutions 1.87 1.29–2.92 0.01*
Business and industry 2.63 1.71–3.85 0.008**
Farmer 1.41 0.85–2.27 0.06
Freelance, part-time, or
no occupation

1.54 0.97–2.06 0.06

Outside activity/
once

1–7 days 1 – –

8–14 days 1.18 0.73–1.86 0.20
15–29 days 1.91 0.93–3.11 0.05
≥ 30 days 3.18 1.82–4.51 <0.001**

Resumption status On-site work resumption 1 – –
Off-site work
resumption

2.26 1.44–2.96 0.03*

Off-site study resumption 0.74 0.50–1.49 0.11
No work resumption 1.46 0.93–2.09 0.19
No study resumption 1.55 0.96–2.28 0.15

Adjusted for all other variables. GAD-7: the Generalized Anxiety Disorder-7
scale; ⁎P < 0.05 (Multivariate logistic regression); ⁎⁎P < 0.01 (Multivariate
logistic regression).

Table 3
Multivariate logistic regression to identify independent factors associated with
depression symptoms (PHQ-9 scale).

Subject Variable OR 95% CI P

Age, y < 18 1 – –
18–34 1.46 0.92–2.89 0.06
35–49 1.72 0.94–2.96 0.05
50–64 2.65 1.76–3.72 0.002**
>64 1.79 1.19–2.55 0.02*

Gender Male 1 – –
Female 0.85 0.58–1.74 0.13

Occupation Student 1 – –
Public institutions 1.78 0.93–2.85 0.13
Business and industry 1.89 0.97–2.90 0.06
Farmer 1.44 0.84–1.92 0.20
Freelance, part-time, or
no occupation

1.77 0.94–2.81 0.06

Outside activity/
once

1–7 days 1 – –

8–14 days 1.85 0.90–2.42 0.17
15–29 days 2.12 1.33–3.23 0.02*
≥ 30 days 3.37 2.03–4.98 <0.001**

Resumption status On-site work resumption 1 – –
Off-site work resumption 1.67 0.92–2.73 0.07
Off-site study resumption 0.74 0.47–1.33 0.16
No work resumption 2.13 0.93–3.70 0.06
No study resumption 0.89 0.62–1.91 0.19

Adjusted for all other variables. PHQ-9: the Patient Health Questionnaire-9;
⁎P < 0.05 (Multivariate logistic regression); ⁎⁎P < 0.01 (Multivariate logistic
regression).
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4. Discussion

4.1. Anxiety, depression, and insomnia symptoms

The wildly spread COVID-19 epidemic and strict interpersonal iso-
lation can trigger stress response [29]. The occurrence of stressful life
events is a risk factor for psychopathology, and environmental stressors
also induce stable changes in gene expression within the brain that may
lead to mental illnesses [30,31]. Coming into the work resumption
period, many factors can become stressors of a wide range of people in a
comprehensive effect, including epidemical panic, interpersonal isola-
tion, economic volatility, and resumption status. The present study
revealed that 19.5%–21.7% of the participants had anxiety, depression,
or insomnia symptoms; 2.9%–5.6% had severe symptoms. According to
the epidemiological report of Huang et al. on the prevalence of mental
disorders in China in the normal period, the lifetime prevalence of
anxiety disorders and depression disorders were 6.8% and 7.6%, which
indicates the prevalence of psychological distress may get increased in
the work resumption period than the normal period. An online survey
[17] and another study on Chinese web users [18] suggested that one-
third of people had anxiety symptoms during the outbreak of COVID-19
and the negative emotion increased. But they only focused on web
users, which might limit their overall representation. A previous na-
tionwide cross-sectional study of the research team was conducted from
February 10, 2020 to February 17, 2020 (during the outbreak of
COVID-19) in China with a similar design of the present study. They
proposed 12.2%, 11.0%, and 13.3% of the participants had anxiety,
depression, or insomnia symptoms. The proportion of anxiety, depres-
sion, and insomnia symptoms got increased the present study [20].
Wang et al. conducted a longitudinal study surveyed the general po-
pulation during the initial outbreak and the epidemic's peak. They
found moderate-to-severe stress, anxiety and depression were noted in
8.1%, 28.8% and 16.5% and no significant longitudinal changes [9].

Previous cross-sectional studies suggested the incidence of psycholo-
gical distress might increase during the outbreak of COVID-19 in the
work resumption period than the outbreak period, but current random
sampling studies on psychological health during the outbreak of
COVID-19 were still lacking and the sampling design and population
were various. The changes in psychological distress from the outbreak
of the epidemic to the work resumption period still cannot be concluded
for sure, which requires further follow-up studies. Tan et al. analyzed
the psychological effects of a workforce returning to work during the
COVID-19 epidemic. They found 10.8% of respondents met the diag-
nosis of post-traumatic stress disorder (PTSD) and reported a lower
prevalence of anxiety (3.8%), depression (3.7%), stress (1.5%) and in-
somnia (2.3%). They suggested returning to work had not caused a high
level of psychiatric symptoms in the workforce and assumed it was the
effects of psychological measures [10]. In the present studies, we ana-
lyzed people who had different occupations and found occupations with
high-risk of psychological distress. We also found people who had dif-
ferent occupations accepted similar proportion of psychological inter-
ventions (p = 0.33), suggesting these differences in psychological dis-
tress might relate to the characteristics of different occupations, which
needs further explorations. As the purpose of the present study was to
explore the psychological status of general population, we included
some samples who did not belong to workforce (e.g. 26.2% were stu-
dents). This might introduce heterogeneity when comparing to studies
focus on Chinese workforce or other particular groups and influence the
comparability.

Besides, the present study also showed that 2.4%, 4.8%, and 4.5% of
participants had anxiety-depression, anxiety-insomnia, or depression-
insomnia combined symptoms. The scores of anxiety and insomnia
symptoms (r = 0.719), along with scores of depression and insomnia
symptoms (r = 0.698) were positively correlated in these samples.
Previous studies suggested that environmental stressors or physiolo-
gical disease might cause the comorbidity of anxiety, depression, or
insomnia, which could provide a great challenge in the diagnosis and
intervention [32,33]. The comorbidity of anxiety and depression could
make psychological distress worse and reduce treatment response,
which should be considered [34]. Sleep disturbance is a common
manifestation of anxiety and depression. Insomnia has been identified
as a predictor of multiple mental disorders and could increase the risk
for psychopathology [35]. Efforts should be made to strengthen inter-
ventions for sleep problems such as cognitive behavior therapy and
mindfulness-based therapy [36].

4.2. Influential factors

This study also analyzed the risk factors for anxiety, depression, and
insomnia symptoms, which could indicate the target group for inter-
ventions. After multivariate analysis, aged 50–64 years (OR = 2.21),
public institution occupations (OR = 1.87), business and industry oc-
cupations (OR = 2.63), outside activities once in ≥30 days
(OR = 3.18) and off-site work resumption (OR = 2.26) were in-
dependent risk factors of anxiety symptoms; aged 50–64 years
(OR = 2.65), aged > 64 years (OR = 1.79), outside activities once in
15–29 days (OR = 2.12), and outside activities once in ≥30 days
(OR = 3.37) were independent risk factors of depression symptoms;
aged 50–64 years (OR = 2.46), business and industry occupations
(OR = 2.62), outside activities once in ≥30 days (OR = 3.13), and off-
site work resumption (OR = 2.29) were independent risk factors of
insomnia symptoms. Generally, aged 50–64 years and outside activities
once in ≥30 days were risk factors of anxiety, depression, and insomnia
symptoms in common.

According to an epidemiological study of mental disorders, Chinese
aged 50–64 years had a higher incidence of mental illness than the
other age groups [28], which may explain the higher prevalence of
anxiety, depression, and insomnia symptoms in participants aged
50–64 years in the present study. Furthermore, in China, many middle-

Table 4
Multivariate logistic regression to identify independent factors associated with
insomnia symptoms (ISI scale).

Subject Variable OR 95% CI P

Age, y < 18 1 – –
18–34 1.34 0.89–2.20 0.10
35–49 1.57 0.92–2.41 0.08
50–64 2.46 1.45–3.64 0.009**
> 64 1.83 0.97–2.92 0.06

Occupation Student 1 – –
Public institutions 1.74 0.98–3.26 0.05
Business and
industry

2.62 1.56–3.76 0.005**

Farmer 1.23 0.80–1.83 0.22
Freelance, part-time,
or no occupation

1.61 0.86–2.60 0.17

Outside activity/ once 1–7 days 1 – –
8–14 days 1.35 0.93–1.91 0.07
15–29 days 2.06 0.95–3.73 0.06
≥ 30 days 3.13 1.84–4.80 <0.001**

Resumption status On-site work
resumption

1 – –

Off-site work
resumption

2.29 1.32–3.38 0.01*

Off-site study
resumption

0.82 0.42–1.45 0.14

No work resumption 1.83 0.98–2.75 0.05
No study resumption 1.27 0.79–1.92 0.25

Psychological
intervention

Public 1

Individual 1.57 0.90–2.94 0.13
Both 1.20 0.73–1.92 0.28
None 1.89 0.98–2.83 0.06

Adjusted for all other variables. ISI: the Insomnia Severity Index; ⁎P < 0.05
(Multivariate logistic regression); ⁎⁎P < 0.01 (Multivariate logistic regression).
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aged and elderly people are in leadership positions in companies and
families. The economic stress caused by the epidemic and work re-
sumption could influence their mental health [37]. Therefore, middle-
aged and elderly people, especially aged 50–64 years, are easier to have
psychological distress that needs interventions. In addition, the pre-
vious study of Wang et al. suggested participants aged 35–49 years had
more severe anxiety, depression, and insomnia symptoms during the
outbreak of COVID-19 [20]. This change in the high-risk age groups
might be the combined influence of economic and epidemic pressure
changes with time, which needs further exploration. Affected by the
COVID-19 epidemic, a wide range of people reduced unnecessary out-
side activities and interpersonal communication, some of them even
stayed home alone for a long time. In the present study, 15.0% of the
participants had outside activities once in ≥30 days. Previous studies
suggested that the interpersonal isolation of patients had a significant
impact on mental health [38]. With further control of COVID-19, more
and more people can restore interpersonal contacts and resume normal
work in the future. The psychological distress may get released in some
people. However, interpersonal isolation has a long-term influence on
mental health, some people with psychological distress cannot relieve
by himself, even after resuming interpersonal contacts [38]. Target
psychological interventions should be performed in time to people
under long-term interpersonal isolation before and after work re-
sumption. In addition, several previous studies concerned the health-
care workers had a higher risk of psychological symptoms [12,13,20].
The present study did not find being frontline medical staff was a risk
factor of psychological distress, which might relate to the effectively
control of the epidemic, lower proportion of confirmed patients, higher
proportion of accepting psychological interventions for these group,
and higher proportion of recovering patients. However, more attention
should also be paid to timely identification and intervention of PTSD for
healthcare workers [10].

4.3. Psychological interventions

In the present study, only 17.4% of current participants had re-
ceived psychological interventions, 5.2% had received individual psy-
chological interventions during the outbreak of COVID-19. Compared
with a previous study (1.9% received counseling during the outbreak)
[20], the proportion of people received psychological interventions was
higher. But it was still insufficient for the potential proportion of people
with psychological distress. The outbreak of COVID-19 limited face-to-
face counseling and individualized psychological interventions, which
was a serious challenge to the mental health service. Besides, there
were still many people who did not pay enough attention to mental
health [39]. Irvine et al. suggested that there was no significant dif-
ference between online or telephone psychological therapy and face-to-
face psychological intervention in efficacy and detrimental effects [40].
Besides, community interventions by Internet or telephone and app-
supported smartphone interventions also showed advantages in pro-
moting mental health [41,42] such as Internet-based cognitive behavior
therapy [43]. However, some studies concerned that non-face-to-face
psychological interventions might have defects in reliability and in-
dividualized treatment [40,44]. We suggest that under the current
circumstances, individualized psychological interventions are still im-
portant for high-risk groups, and the others should adopt public psy-
chological education. As the outbreak of COVID-19 has not been com-
pletely resolved, online or telephone interventions can be chosen as
preferred. When the epidemic is under control, individualized face-to-
face psychological interventions should be resumed in time to improve
people's mental health and prevent psychological distress from wor-
sening. Furthermore, providing accurate health information is im-
portant for epidemic control, health education, and psychological in-
terventions [17]. It is essential to mobilize existing resources and
provide accurate health information to satisfy demand [45,46], as well
as effective management for at-risk workplaces to efficiently detect

early signs of localized transmissions [47], identify infected areas and
effectively quarantine them [48].

4.4. Limitations

As cross-regional outside activities were still restricted, it was im-
possible to conduct a random sampling procedure by investigating from
house to house. Although the present study designed a population-
based representative quota sampling method combined with a snowball
sampling method, nonprobability sampling has inherent limitations in
representing the entire population. The present study was to explore the
psychological status of general population, we included some samples
who did not belong to workforce (e.g. 26.2% were students). Because
the sampling design and population were various, the comparation of
previous cross-sectional studies might introduce heterogeneity. After
the epidemic is under control, further researches with random sampling
and follow-up studies should be carried out. Besides, the scales used in
the present study were only screening assessments and the further di-
agnosis of mental illness should be made by qualified psychiatrists.

5. Conclusions

The present study suggested that 19.5%–21.7% of the participants
had anxiety, depression, or insomnia symptoms; 2.9%–5.6% had severe
symptoms. The incidence of psychological distress increased in the
work resumption period of COVID-19 epidemic than the normal period.
Besides, 2.4%, 4.8%, and 4.5% of participants had anxiety-depression,
anxiety-insomnia, or depression-insomnia combined symptoms. The
scores of anxiety and insomnia symptoms, along with scores of de-
pression and insomnia symptoms were positively correlated in these
samples. Aged 50–64 years and outside activities once in ≥30 days
were risk factors of anxiety, depression, and insomnia symptoms in
common. During the epidemic, 17.4% of the participants had received
psychological interventions, and only 5.2% had received individual
interventions. Current psychological interventions were not sufficient;
target psychological interventions should be conducted in time.
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