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Background: During the outbreak of coronavirus disease 2019 (COVID-19), occupational 
differences were recognized with respect to psychological issues, but there are no reports 
regarding the insomnia and anxiety comorbidities and their related factors among the general 
public and medical staff. Our study aimed to compare the prevalence of anxiety and anxiety 
with insomnia, as well as the relationship between different psychological symptoms 
between the two groups.
Methods: A total of 605 medical staff and 1091 public respondents were assessed through 
an online questionnaire survey, including the 7-item Insomnia Severity Index (ISI), the 
somatization subscale of Symptom Checklist 90-Revised (SCL-90-R), and the 7-item 
Generalized Anxiety Disorder scale (GAD-7).
Results: Compared with the general public, medical staff had a higher incidence of anxiety 
(45.5% vs 32.4%). The incidence of insomnia in anxious participants was 52.7% in medical 
staff and 44.6% in the general public, and the difference was significant (p < 0.05). The 
GAD-7 score and somatization subscore of the SCI-90 were independently associated with 
insomnia among anxiety participants in both groups (all p < 0.001).
Conclusion: Our findings suggest that during the epidemic period of COVID-19, medical 
staff experienced more anxiety and anxiety with insomnia. Somatization, anxiety and 
insomnia are highly correlated among medical staff and the general public.
Keywords: somatic symptom, anxiety, insomnia, medical staff, COVID-19

Introduction
The 2019 novel coronavirus disease (COVID-19) pandemic is continuing to affect 
people around the world and poses a huge challenge to the global public health 
security. It is not only a serious public health problem,1 but has also caused 
increased great mental health problems.2 The outbreak of COVID-19 has had 
a negative impact on people’s daily lives and threatens both physical and mental 
health. For example, although family isolation measures can quickly and effectively 
prevent the rapid spread of this epidemic, they also affect people’s normal lives and 
work and even further endanger social and economic development.3 During the 
period of outbreak, people’s mental health and psychological distress have changed 
accordingly.4 Severe conditions can lead to mental health problems, including 
depressive symptoms, anxiety, fear, insomnia or somatic symptoms.5,6 
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Preliminary evidence indicates that during the COVID-19 
pandemic, approximately 16–28% of the public have 
shown anxiety symptoms, which are the most common 
psychological reaction.5 In addition, it is well known that 
mental state plays a key role in epidemic management and 
the success of epidemic public health strategies.7

During the pandemic, occupational differences have 
been recognized with respect to psychological problems. 
Increasing evidence shows that medical staff are more 
likely to have mental health problems during the sudden 
outbreak of COVID-19.8,9 A recent study of 2182 
Chinese subjects showed that medical staff had 
a significantly higher incidence of anxiety (13.0% vs 
8.5%), insomnia (38.4% vs 30.5%), and somatization 
(1.6% vs 0.4%) than nonmedical health workers.9 

Another psychological survey demonstrated that the inci-
dences of anxiety and insomnia symptoms among in 
frontline medical staff were as high as 50.7% and 
36.1%, respectively.10 Moreover, a study of 7236 public 
volunteers found that the incidence of anxiety and insom-
nia symptoms was 35.1% and 18.2% respectively, and 
medical staff were more prone to insomnia than people 
with other occupations.11 Compared with college stu-
dents, the scores of all items of psychological stress, 
including fear, worry, sleep quality, etc. in medical staff 
were significantly higher.10 With the increase in the 
number of asymptomatic infections and the increasing 
severity of the pandemic, medical staff will face more 
pressure on treatment, and the public will also be under 
increasing pressure due to delays in returning to work 
and study.

As demonstrated in previous literature, there is a high 
rate of comorbidity between anxiety and insomnia with 
a bidirectional relationship.12 According to the diagnostic 
criteria of the DSM-5, sleep disturbance is part of gen-
eralized anxiety disorder (GAD). Mood disorders, espe-
cially anxiety are viewed as a common cause of 
insomnia.13 Conversely, a lack of sleep may increase the 
risk of anxiety-related symptoms, such as emotional 
disorders14 and impaired cognitive function.15 More than 
half of GAD patients have insomnia.12,16 A German 
health survey of 4181 participants found that patients 
with GAD were seven to eight times more likely to suffer 
insomnia than those in the control group.17 Moreover, 
increasing evidence supports the relationship between 
psychological stress and somatization during the 
COVID-19 pandemic. One study conducted in the 
Chinese general population showed that anxiety and 

insomnia were both independently associated with 
somatic symptoms.18 Similarly, our previous research 
revealed that insomnia and anxiety symptoms of 
Chinese medical staff during the COVID-19 pandemic 
were independently related to somatic symptoms.19 

Taken together, during the COVID-19 pandemic, most 
studies reported each individual mental state and related 
factors of the general public or medical staff, while few 
studies have focused on the combination of anxiety and 
insomnia symptoms.

In view of the occupational differences in psychologi-
cal health problems during the pandemic and the relation-
ship between different mental states, it is of great 
significance to explore different mental states of the gen-
eral public and medical staff, as well as the comorbidity of 
insomnia and anxiety and their relationships with somati-
zation, which have not yet been reported. Therefore, our 
survey aimed to explore the different mental health sta-
tuses and related factors of medical staff and the general 
public in China through self-assessment of anxiety, insom-
nia and somatic symptoms to provide a theoretical basis 
for psychological intervention in different groups.

Methods
Participants and Procedures
We adopted a snowball sampling strategy to conduct an online 
and anonymous questionnaire survey to assess the psycholo-
gical conditions of medical staff and the public from 
February 14 to March 29, 2020 (during the COVID-19 pan-
demic). Participants were invited through WeChat or email, 
and they completed the survey questionnaire with Ranxing 
Technology “SurveyStar”. Only after they completed all the 
questions could responses be submitted. All participants pro-
vided informed consent before entering the survey. They 
answered this question after being informed of the purpose 
of the study: “Do you agree to participate in the question-
naire?”. When the participants answered “yes”, they agreed 
and continued to complete the survey. Otherwise, they with-
draw from the survey, and also, they could withdraw from the 
survey at any time. Inclusion criteria were as follows: (1) 
completed questionnaire; (2) 18–60 years old; and (3) 
Chinese people living in mainland China.

All procedures were performed in accordance with the 
Declaration of Helsinki promulgated by the National 
Institute of Health. This study was approved by the 
Ethics Committee of the Institute of Psychology of the 
Chinese Academy of Sciences.
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Self-Measurement
The sociodemographic data included: occupation (medical 
staff or others), gender, age, body mass index (BMI), 
ethnicity, marital status, education, daily working hours, 
history of physical diseases, infection with COVID-19 in 
friends or relatives, and experience with the SARS pan-
demic. According to the policy on the division of respon-
sibilities of the hospital during COVID-19, medical staff 
in the infection or emergency department were classified 
as front-line workers in terms of occupational classifica-
tion because they had more opportunities to be exposed to 
patients with COVID-19, while others were 
considered second-line medical staff.

All participants completed the 7-item Insomnia 
Severity Index (ISI), the somatization subscale of 
Symptom Checklist 90-Revised (SCL-90-R), and the 
7-item Generalized Anxiety Disorder (GAD-7) scale. 
These scales have been widely used in the study of psy-
chological state measurement in China and have high 
reliability and validity.20–23

The GAD-7 was used to evaluate the presence of 
anxiety and the severity of symptoms, with a total score 
of 0 (not present) to 21 (extremely severe). According to 
previous literature, people with a total score of ≥5 on 
GAD-7 can be considered as the existence of anxiety 
symptoms.19,24,25 The ISI was used to assess insomnia 
symptoms, with a score from 0 to 28 points (not present 
to severe). A total score of ≥8 (cut-off score) can be 
identified as insomnia.25 The somatization subscale of 
the SCL-90-R was used to estimate somatic symptoms: 
the total score ranges from 12 to 60 points, corresponding 
to not present to extremely, and higher scores indicate 
more severe symptoms. The subscale contains 12 items 
with a five-point (none to severe) Likert scale (Cronbach’s 
α = 0.83). According to the results of the Chinese norm, 
a single item with a score greater than or equal to 2 points 
is considered a potential problem, and patients with SCL- 
90-R somatization subscale score ≥ 24 points are consid-
ered to have somatic symptoms.9,26

Statistical Analysis
Data analysis was performed using SPSS 18.0 statistical 
software. The Kolmogorov–Smirnov test was performed to 
test for normality. Continuous variables including age, BMI 
and scale scores, are expressed as the mean ± standard 
deviation, and analysis of variance (ANOVA) was used for 
comparisons between groups. Since the scores of all scales 

were not normally distributed, all data were first logarithmi-
cally transformed. Then, analysis of covariance (ANCOVA) 
was used to control for confounding factors. Other demo-
graphic and clinical variables are expressed as percentages 
(%) and the χ2 test was used for comparison between groups. 
Also, the incidence of anxiety comorbid with insomnia 
among different occupations was compared by χ2 test. 
Furthermore, Spearman correlation coefficients were per-
formed to explore the relationship between ISI scores and 
demographic and clinical variables. Finally, multivariate 
logistic regression analysis (stepwise forward entry models) 
was used to assess factors associated with insomnia in anxi-
ety subjects. A P-value less than 0.05 was defined as statis-
tically significant (two-tailed).

Results
Differences in Sample Characteristics
Table 1 shows the sociodemographic data and the measured 
scores of medical staff and the general population. In total, 
we recruited 1696 subjects (605 medical staff and 1091 
public respondents) in mainland China. Among the medical 
staff, 45.5% (275/605) participants had anxiety symptoms 
and the percentage of insomnia symptoms in participants 
with anxiety was 52.7% (145/275). Among the general pub-
lic, 32.4% (354/1091) participants had anxiety symptoms, 
while 44.6% (158/354) participants with anxiety suffered 
from insomnia symptoms. Compared with the general public, 
medical staff had significantly higher prevalences of anxiety 
(p < 0.001, OR = 1.735) and anxiety with insomnia (p < 0.05, 
OR = 1.384). Furthermore, there were significant differences 
in GAD-7 scores, somatization subscores of SCL-90 and ISI 
scores between medical staff and general public. When gen-
der, marital status, education attainment, and history of phy-
sical disease were added as covariates, there were still 
significant differences in GAD-7 scores (F = 2.472, p < 
0.001, r 2 = 0.136), somatization subscores of SCL-90 (F = 
3.391, p < 0.001, r 2 = 0.151), and ISI scores (F = 1.505, p = 
0.044, r 2 = 0.131) between the two groups.

Differences in the Non-Insomnia vs 
Insomnia Groups with Anxiety
The psychological status of participants with anxiety in the 
subgroups with and without insomnia subgroups is shown in 
Table 2. Among anxious medical staff, the SCI-90 somatiza-
tion subscale the scores of the ISI, and GAD-7 were signifi-
cantly higher in participants with insomnia than in those 
without insomnia (all p< 0.001). When daily working hours 
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and physical disease history were added as covariates, there 
were still significant differences in GAD-7 score, SCL-90 
somatization subscore, and ISI score (all p< 0.05). Next, 
Spearman correlation analysis showed that the ISI score 
was significantly positively correlated with history of physi-
cal diseases (r = 0.172, p = 0.035), daily working hours (r = 
0.125, p = 0.038), somatization subscores of the SCL-90 (r = 
0.424, p < 0.001) and GAD-7 score (r = 0.451, p < 0.001).

In the general public, compared to the anxiety without 
insomnia subgroup, the anxiety with insomnia subgroup had 
significantly higher scores on the ISI, SCI-90 somatization 
subscale and GAD-7 (all p< 0.001). When a history of physical 
disease was added as a covariate, there were still significant 
differences in GAD-7 score, SCL-90 somatization subscores, 
and ISI scores (all p< 0.05). Furthermore, Spearman correlation 
analysis showed that ISI score was significantly positively 
correlated with a history of physical diseases (r = 0.202, 

p < 0.001), somatization subscores of the SCL-90 (r = 0.459, 
p< 0.001), and GAD-7 score (r = 0.368, p< 0.001) (Table 2).

Relationship Between Anxiety with 
Insomnia and Somatization Symptoms
Multiple logistic regression analysis was performed to exam-
ine the relationship between anxiety and insomnia in medical 
staff and the general public. Insomnia in anxious participants 
was the dependent variable, and the covariates included vari-
ables that inhibited statistical significance in univariate ana-
lyses, including history of physical diseases, daily working 
hours, somatization subscore of SCL-90 and GAD-7 score.

In medical staff, somatization subscores of SCL-90 
(OR=1.115; 95% CI: 1.052–1.182; p< 0.001) and GAD-7 
score (OR=1.198; 95% CI: 1.098–1.307; p< 0.001) were 
independent contributors to insomnia in the participants with 
anxiety (Table 3).

Table 1 Sociodemographic Data and Measurement Scores Between Medical Staff and the General Public Group

Medical Staff Group General Public Group F/χ2 P

n = 605 n = 1091

Gender 28.136 <0.001

Male,n (%) 114(18.8%) 335(30.7%)
Female,n (%) 491(81.2%) 756(69.3%)

Age, years, M(SD) 32.8(9.0) 31.2(9.9) 3.666 NS

BMI, kg/m2, M(SD) 22.7(3.7) 22.4(3.4) 1.281 NS

Marital status(Married), n (%) 453(74.9%) 635(58.2%) 47.041 <0.001

Education level, n (%) 64.956 <0.001
Bachelor’s degree or below 459(75.9%) 986(90.4%)

Master’s degree or above 146(24.1%) 105(9.6%)

History of physical disease, n(%) 27.17 <0.001

YES 126(22.5%) 139(12.7%)

NO 469(77.5%) 952(87.3%)

Position,n (%) NA
Front-line staff 464(76.7%) NA

Second-line staff 141(23.3%) NA

Daily working hours (≥8 hours),n (%) 322 (53.2%) NA

GAD-7 scores, M(SD) 4.87(4.63) 3.60(4.27) 32.407 <0.001

Somatization subscores of SCL-90, M(SD) 15.94(6.35) 17.87(7.01) 33.265 <0.001

ISI scores, M(SD) 6.27(6.14) 4.93(3.53) 21.201 <0.001

Anxiety, n(%) 275(45.5%) 354(32.4%) 28.22 <0.001

Anxiety comorbid Insomnia, n(%) 145(52.7%) 158(44.6%) 4.062 0.045

Abbreviation: NS indicates not significant.
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In the general public, physical disease history 
(OR=1.608; 95% CI: 1.025–2.522; p = 0.039), GAD-7 
score (OR=1.127; 95% CI: 1.069–1.188; p< 0.001) and 

somatization subscore of SCL-90 (OR=1.154; 95% CI: 
1.109–1.202; p< 0.001) were independent contributors to 
insomnia in the participants with anxiety (Table 3).

Table 2 Sociodemographic Data and Self-Measurement Scores of Anxiety Participants without or with Insomnia Symptoms

Non-Insomnia Insomnia F/χ2 P

General Public n=196 n=158

Gender (M/F),n(%) 59/137(30.2/69.8) 52/106(32.9/67.1) 0.11 NS

Age, years, M(SD) 30.6(9.1) 31.9(9.4) 3.485 NS

BMI, kg/m2, M(SD) 22.3(3.4) 22.7(3.7) 3.006 NS

Marital status(Married),n (%) 74(37.7) 69(43.6) 2.494 NS

Education (bachelor’s or below), n (%) 181(92.4) 144(91.2) 0.345 NS

Experienced SARS in 2003, n(%) 105(53.5) 77(48.7) 0.041 NS

Infection with COVID-19, n(%) 3(1.5) 1(0.6) 0.666 NS

History of physical disease, n(%) 19.929 <0.001

YES 91(46.4) 116(73.4)

NO 172(87.7) 42(26.6)

GAD-7 scores, M(SD) 7.55(3.44) 9.82(4.25) 30.89 <0.001

Somatization subscores of SCL-90, M(SD) 16.37(3.79) 22.16(8.30) 75.61 <0.001

ISI scores, M(SD) 3.82(2.67) 14.02(4.82) 635.4 <0.001

Medical staff n=130 n=145

Gender (M/F),n(%) 18/112(13.8/86.2) 23/122(15.9/84.1) 0.22 NS

Age, years, M(SD) 35.2(7.6) 34.4(7.7) 0.857 NS

BMI, kg/m2, M(SD) 22.4(3.4) 23.2(4.2) 2.478 NS

Marital status(Married),n (%) 25(19.2) 41(28.3) 3.075 NS

Education (bachelor’s or below), n (%) 107(82.3) 119(82.1) 0.003 NS

Experienced SARS in 2003, n(%) 0(0) 4(2.8) 3.639 NS

Infection with COVID-19, n(%) 57(43.8) 59(40.7) 0.280 NS

History of physical disease, n(%) 7.181 0.008

YES 23(17.7) 46(31.7)

NO 107(82.3) 99(68.3)

Position,n (%) 0.865 NS

Front-line staff 103(79.2) 108(74.5)
Second-line staff 27(20.8) 37(25.5)

Daily working hours (≥8 hours), n (%) 62(47.7) 90(62.1) 5.731 0.021

GAD-7 scores, M(SD) 7.16(2.80) 10.22(4.54) 43.97 <0.001

Somatization subscores of SCL-90, M(SD) 17.96(3.88) 23.15(8.85) 38.13 <0.001

ISI scores, M(SD) 3.85(2.54) 14.05(4.84) 462.5 <0.001

Abbreviation: NS indicates not significant.
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Discussion
To our best knowledge, this study is the first to compare 
anxiety with insomnia symptoms and related factors (espe-
cially the relationship with somatic symptoms) between 
medical staff and the general public during the COVID-19 
outbreak in China. Our primary results included the follow-
ing: (1) Compared with the general public, medical staff had 
a higher incidence of anxiety (45.5% vs 32.4%). (2) 
Compared with the general public, medical staff had 
a higher insomnia rate in anxious participants (52.7% vs 
44.6%). (3) The GAD-7 score and somatization subscore of 
the SCI-90 were factors related to insomnia in the anxious 
participants in both medical staff and the general public.

First, medical staff exhibited a higher incidence of anxiety 
symptoms than nonmedical staff, consistent with most of 
previous studies,9,10,27 but both were much higher than the 
proportion of psychological symptoms in the general public 
during the nonepidemic period in China.28,29 Similar to pre-
vious reports on the incidence (20–50%) of anxiety and 
insomnia,20,30,31 this study demonstrated that both medical 
staff and the general public were under greater psychological 
stress during the epidemic. The fact that medical staff suffer 
from more psychological problems may be attributed to the 
following: (1) The most influential factor may be the working 
environment of medical personnel,9,32 including a high risk of 
exposure to confirmed or suspected cases of COVID-19, long- 
term workload, lack of specific drugs, shortage of protective 
equipment, etc. Our study also found that medical workers 
who worked more than 8 hours a day were more likely to have 

insomnia symptoms. (2) After the end of work, first-line 
medical staff spent more time alone and had no face-to-face 
interpersonal communication, which led to an increase in 
negative emotions (anxiety, depression, fear, etc.).33 Medical 
workers may be prevented from going home because there is 
a public misunderstanding that they may come back with the 
virus, increasing the chances of people around them becoming 
infected. (3) Some medical staff were unable to participate in 
clinical first-line work due to specific personal circumstances 
(such as pregnancy or physical discomfort), which may have 
increased their sense of guilt.34 In the current pandemic period, 
the psychological status of medical staff cannot be ignored. 
A recent review on healthcare workers during the COVID-19 
pandemic further suggested that psychiatric teams should be 
invited to evaluate the mental states of front-line medical 
health workers.35

Second, we found that medical workers had a higher inci-
dence of insomnia among anxious participants than among the 
general public (52.7% vs 44.6%). This is the first study to 
compare the incidence of insomnia among anxious subjects 
between different occupations. However, our results and all 
previous studies showed that the incidence of insomnia was 
relatively high in anxious subjects.16,36,37 A study of 5692 
Chinese respondents reported that approximately 45% of 
insomniacs coexisting anxiety symptoms.37 Maher et al 
found that the incidence of insomnia in anxious patients was 
as high as 70%.36 A previous study reported that patients with 
generalized anxiety disorder had different types of insomnia, 
indicating that 47.7% of patients had difficulty falling sleep, 
63.6% of patients had difficulty maintaining sleep, and 56.8% 
of patients woke up too early.16 Moreover, our study found that 
medical workers who work more than 8 hours a day were 
more likely to have insomnia symptoms. The long-term heavy 
workload of medical staff caused circadian rhythm disturbance 
and reduced rest time, which led to sleep rhythm disorder and 
insomnia.38 People who work in an isolated environment are 
1.71 times more likely to suffer from insomnia than ordinary 
people.34 The high prevalence of comorbidities is attributed to 
the interaction between insomnia and anxiety. On the one 
hand, acute insomnia increases anxiety symptoms,39 which 
may be caused by hypothalamic-pituitary axis (HPA) dysfunc-
tion and deficits in executive function.40 Neuroimaging studies 
have further shown that sleep deprivation for one night 
decreases functional connectivity between the medial- 
prefrontal cortex and the amygdala and increases the amygdala 
response to negative stimuli,41 resulting in anxiety. 
Additionally, lack of sleep increases cortisol output, and ele-
vated cortisol may cause anxiety.42 On the other hand, 

Table 3 Factors Associated with Insomnia in Participants with 
Anxiety

Odds 
Ratio 
(OR)

95% CI p-value

Lower Upper

General public

History of physical 

diseases

1.608 1.025 2.522 0.039

GAD-7 score 1.127 1.069 1.188 <0.001

Somatization 

subscores of SCL-90

1.154 1.109 1.202 <0.001

Medical staff

GAD-7 score 1.198 1.098 1.307 <0.001

Somatization 
subscores of SCL-90

1.115 1.052 1.182 <0.001
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heightened anxiety may in turn impair sleep, which might be 
related to anxiety symptoms and processes.43 Anxiety 
increases cortisol levels and decreases melatonin synthesis, 
reducing sleep quality.44 A previous study also reported that 
sleep disorders or insomnia symptoms were associated with an 
increased risk of anxiety for 2–4 years.45 Because of the higher 
incidence of insomnia in medical staff with anxiety, it is 
necessary to explore factors related to comorbidities between 
different occupations.

Our study also identified potential risk factors for the 
development of insomnia in anxious participants. We found 
that the GAD-7 and SCI-90 somatization subscale scores were 
influential factors for the coexisting insomnia and anxiety in 
both the general public and medical workers, and SCL-90 
somatization score was positively correlated with the insomnia 
score. Similar to our results, a cross-sectional study of 2008 
people showed that all types of anxiety disorders were inde-
pendently related to somatic symptoms, while GAD had the 
strongest correlation with cardiopulmonary symptoms.46 

A longitudinal survey of 2239 participants showed that anxiety 
symptoms partially mediated the link between occasional pain 
and insomnia symptoms.47 However, a few studies have 
reported the opposite relationship between these three symp-
toms; that is, anxiety and insomnia are considered to be 
important stressors and risk factors for somatic symptoms.48 

Although the results are different, current studies have shown 
that anxiety, insomnia and somatization are closely related, 
which can be explained by symptomatology and biology.48 

The symptom criteria of anxiety include fatigue, muscle ten-
sion and restlessness. In contrast, the severity of somatization 
symptoms reflects the severity of anxiety. Pain caused by 
anxiety may be related to muscle tension.49 Hoehn-Saric 
et al reported that patients with anxiety have higher scores of 
physical and psychological symptoms, which is attributed to 
these patients being more sensitive to physical changes.50 

Several previous studies have also shown that increased anxi-
ety causes an increase in visceral allergies, blood pressure or 
heart rate, resulting in physical discomfort.51,52 For example, 
gastrointestinal discomfort may be related to the promotion of 
corticotropin-releasing hormone release and autonomic ner-
vous system activity in response to anxiety and stress, which 
may increase colonic motility and reduce gastric peristalsis.51 

Changes in heart rate or blood pressure are associated with 
activation of sympathetic nerves and inactivation of parasym-
pathetic nerves under anxiety conditions.52 In addition, as 
mentioned above, anxiety and insomnia interact closely, so 
insomnia may affect physical symptoms through anxiety. 
Moreover, as front-line medical staff, long-term wearing of 

protective equipment and working in a closed environment 
can increase physical symptoms, such as dizziness, fatigue, 
nausea, chest tightness and other issues, which also increase 
the incidence of somatization.32 Therefore, any improvement 
in these symptoms is likely to improve other symptoms.48 

Unlike medical staff, our study found that somatic disease is 
an influencing factor of public anxiety comorbid with insom-
nia, which was similar to a previous result revealing that 
somatic symptoms were highly associated with chronic 
diseases.53 This may be because medical workers have 
a special understanding that they can better distinguish 
between physical and psychological discomfort, an important 
reminder that maintaining good physical condition is benefi-
cial to mental health.

Several limitations are worth mentioning in this survey 
study. First, the cross-sectional design of this study makes it 
difficult to explain the internal causal relationship between 
different mental states. Second, this survey was conducted 
using an online questionnaire to avoid possible infections, so 
the possible biases in selecting research samples should be 
considered. Due to network limitations, we only included 
participants who submitted the questionnaires. Participants 
who dropped out or did not complete the questionnaire had 
no records. Therefore, the selection of research samples may 
be biased. Third, all clinical symptoms were assessed not via 
standardized psychiatric interviews and diagnoses, but by self- 
assessment scales. However, in order to avoid errors to the 
greatest extent, we used questionnaires with good reliability 
and validity. Fourth, our sample size is relatively smaller than 
that of other studies on mental state during the COVID-19 
outbreak. Fifth, subjects of this study come from online sur-
veys and this research mainly explore the psychological state 
of medical staff, so it cannot be generalized to other popula-
tions. Due to the limitations of cross-sectional and web-based 
surveys, our results should be confirmed in a larger sample 
with longitudinal studies in this field to support their causal 
relationship.

In summary, this study was the first to compare the anxiety, 
insomnia symptoms and related factors between medical staff 
and the general public during the COVID-19 pandemic. We 
demonstrated that medical staff had a higher incidence of 
anxiety and anxiety comorbid with insomnia than nonmedical 
staff. Moreover, somatization and anxiety were independently 
associated with insomnia in anxious participants, both in med-
ical staff and the general public. Therefore, we need to pay 
attention to the psychological state of high-risk occupational 
workers during the COVID-19 outbreak, as well as the rela-
tionship between different psychological states. In addition, 
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medical staff should strike a balance between rest and working 
hours, while the general public should maintain good physical 
condition.
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