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Background: The pandemic of coronavirus disease 2019 (COVID-19) has posed a threat to 
global health. Increasing studies have shown that the mental health status of health profes-
sionals is very poor during the COVID-19 epidemic. At present, the relationship between 
somatic symptoms and symptoms of anxiety of health professionals during the COVID-19 
has not been reported. The purpose of this study was to explore the frequency of somatic 
symptoms and its related factors in health professionals with symptoms of anxiety during 
COVID-19 in China.
Methods: A total of 606 health professionals were assessed online with the Chinese version 
of the 7-item Generalized Anxiety Disorder (GAD-7) scale, 7-item Insomnia Severity Index 
(ISI) and the somatization subscale of Symptom Checklist 90 (SCL-90).
Results: The percentage of symptoms of anxiety, somatic symptoms and insomnia in all 
health professionals was 45.4%, 12.0%, and 32%, respectively. The frequency of somatic 
symptoms in health professionals with symptoms of anxiety was 22.9%. The SCL-90 
somatization subscale score was significantly positively correlated with history of somatic 
diseases, GAD-7 score and ISI score in participants with symptoms of anxiety.
Conclusion: During the COVID-19, symptoms of anxiety, insomnia, and somatic symptoms 
are commonly observed in health professionals. Insomnia and symptoms of anxiety are 
independently associated with somatic symptoms of health professionals with symptoms of 
anxiety.
Keywords: somatic symptoms, coronavirus disease 2019, health professionals, frequency, 
related factors

Introduction
A new type of severe acute respiratory syndrome (SARS) type 2 (SARS-CoV-2) 
disease (COVID-19) was identified as a pandemic by the World Health Organization 
(WHO) on March 11, 2020,1 which is one of the most serious epidemics since the 
2002–2003 SARS and the 2012 Middle East respiratory syndrome (MERS) pandemic. 
In recent days, the epidemic has spread rapidly in many countries around the world, 
posing a threat to global health. According to the data of WHO on April 5, more than 
1.13 million cases of COVID-19 have been confirmed, and more than 200 countries 
and regions have been affected by the epidemic. However, to date, specific antiviral 
drugs and vaccines for COVID-19 control are still not available.2

Due to the sudden outbreak of the epidemic, health professionals have been 
facing huge pressure to be infected with COVID-19. They are very prone to 
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physical fatigue, fear, mood disorders, and insomnia.3 

A study including 1563 medical workers recently reported 
that 50.7% of them had depression, 44.7% had symptoms 
of anxiety and 36.1% suffered from sleep disorder.4 

Another study involving 1257 medical workers showed 
that depression, symptoms of anxiety, pain, and insomnia 
accounted for 50.4%, 44.6%, 71.5%, and 34.0%, 
respectively.5 One most recent study reported that 36.9% 
of the health professionals suffered from mental health 
problems.6 A recent systematic review and meta-analysis 
of 13 studies showed that the comprehensive prevalence 
rates of anxiety, depression, and insomnia were 23.2%, 
22.8%, and 38.9%, respectively. Moreover, 36.3%, 
50.4%, and 17.5% of all participants had access to psy-
chological information, psychological resources available 
through media, and counseling or psychotherapy.6 During 
the epidemic of MERS and SARS, the psychological bur-
den of health professionals was also reported, showing that 
health professionals were worried about family members, 
friends, and colleagues being infected.8,9 In addition, stu-
dies during MERS showed that a large proportion of health 
professionals were afraid of being infected with MERS.10

With the increasing severity of international epidemic, 
there is still no hope of ending the epidemic, so they are 
still under increasing pressure. Stress may reduce the 
synthesis and release of monoamines in the brain, leading 
to increased anxiety behavior.11 The latest research con-
ducted on patients with mood disorders during COVID-19 
showed that low serum 25-hydroxyvitamin D levels were 
significantly associated with higher psychological stress.12 

There is growing evidence to support the link between 
pressure and somatic symptoms. Somatic symptoms are 
the manifestations of psychological stress, which is man-
ifested as physiological symptoms.13 Higher levels of 
somatic symptoms are related to generalized anxiety dis-
order (GAD).14,15 In addition, the study in the Chinese 
population has reported that high symptoms of anxiety and 
severe insomnia are important stressors that may add the 
danger of somatic symptoms.16 Anxiety is closely related 
to somatic symptoms. Means-Christensen et al showed 
that patients who reported pain symptoms were more 
likely to develop anxiety, while those patients reported 
pain may have undiagnosed anxiety.17 However, to date, 
patients with multiple somatic symptoms are still 
a challenge for clinicians.18

Currently, studies on the mental health status of health 
professionals during the COVID-19 epidemic, including 
meta-analyses, mostly focus on depression, anxiety, and 

insomnia. During the COVID-19 epidemic, there are few 
reports on the combination of anxiety symptoms and 
somatic symptoms among health professionals, and the 
research on its influencing factors is even rarer. 
Understanding the relationship between different mental 
states can help improve the mental health of health profes-
sionals. Therefore, this study aimed to explore the preva-
lence and related factors of somatic symptoms, anxiety 
symptoms, and insomnia among health professionals in 
many regions in China, and provide an important basis 
for guiding and improving the mental health of health 
professionals.

Methods
Participants and Study Design
We used an anonymous online questionnaire to assess the 
health professional’s mental health status through a cross- 
sectional design. The Ethics Committee of the Institute of 
Psychology, Chinese Academy of Sciences reviewed and 
approved this design. Our study was conducted in accor-
dance with the Declaration of Helsinki. This online survey 
was originally distributed among health professionals 
across the country. The questionnaire was passed on 
through mutual transmission between health professionals. 
All survey participants provided informed consent before 
answering questions, and they could terminate the investi-
gation as they wished at any time. The data collection was 
carried out during the period when the Chinese govern-
ment decided to gradually resume work and production 
(February 14 to March 22, 2020).

Self-Measurement
The socio-demographic collection included: gender, age, 
height, weight, ethnicity, marital status, education level, 
city of residence, occupation (physician, medical techni-
cian, or nurse), daily working hours, annual family 
income, history of somatic diseases, experience of SARS 
epidemic), and infection with COVID-19 in relatives and 
friends. In addition, body mass index (BMI) was calcu-
lated according to height and weight. Moreover, health 
professionals came from a tertiary hospital or 
a secondary hospital. According to the hospital’s policy 
during COVID-19, the staff of the emergency department 
and the infection department directly faced patients with 
fever, and they were more likely to contact COVID-19 
patients. Therefore, they were classified as first-line work-
ers, while others were classified as second-line workers.
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In this study, symptoms of anxiety, somatic symptoms, 
and insomnia of health professionals were evaluated with 
the Chinese version of the 7-item Generalized Anxiety 
Disorder (GAD-7) scale, somatization subscale of 
Symptom Checklist 90 (SCL-90), and 7-item Insomnia 
Severity Index (ISI). They have been tested for reliability 
and validity and have been widely used in Chinese 
research.5,19–22

GAD-7 is a self-rating scale, which is used to screen for 
generalized symptoms of anxiety and assess the severity of 
symptoms. GAD-7 has 7 items with a score of 0 (not at all) ~3 
(almost every day). The total score ranges from 0 (nonexis-
tent) to 21 (very serious), and a person with a total score of 
more than 5 is identified as having symptoms of anxiety.20,23

ISI is used to assess insomnia. The scale’s total score 
ranges from 0 to 28, and total scores greater than or equal 
to 8 is defined as insomnia.23

Somatic symptoms are assessed by SCL-90 somatiza-
tion subscale, including 12 items with a total score of 12 to 
60. The severity of somatic symptoms is assessed on 
a scale of 1 to 5. Each item’s score greater than or equal 
to 2 indicates potential psychological problems.24 

A participant with the somatization subscale of SCL-90 
scores greater than or equal to 24 points is identified as 
having somatic symptoms. The higher the response score, 
the higher the frequency and intensity of symptoms.

Statistical Analysis
SPSS 18.0 statistical software was used to process the 
data. Data following a normal distribution were expressed 
as mean ± standard deviation (SD), and were compared 
between groups by one-way analysis of variance 
(ANOVA). The counting data were expressed as propor-
tion (percentage), and the chi-square test was used for the 
comparison between groups. Rank sum test (Mann– 
Whitney U) was used to compare rank data. Spearman 
correlation was used to analyze the relationship between 
the two variables that were non-normally distributed. 
Finally, the binary regression equation analysis was used 
to screen out the relevant factors affecting the occurrence 
of somatic symptoms in symptoms of anxiety. The statis-
tical significance is set to double-tailed p < 0.05.

Results
Demographic Characteristics
Totally, 606 health professionals were recruited from 73 
cities in China. Only 9.4% of the participants came from 

Hubei Province, whose capital city, Wuhan, reported the 
first case. Their average age was 35.77±8.13 years. Among 
the participants, there were much more women 
(492,81.2%) than men (114,18.8%), including 208 
(34.3%) doctors, 334 (55.1%) nurses and 64 (10.6%) 
medical technicians; 460 (75.9%) participants had bache-
lor degree or below, and 146 (24.1%) participants had 
master degree or above; 141 (23.3%) were first-line work-
ers. More than half of participants (322,53.1%) worked 
more than 8 hours a day; 262 (43.2%) participants had 
experienced SARS incident; 137 (22.6%) participants suf-
fered from somatic diseases. Only a very small number 
(13,2.1%) of relatives and friends of the participants were 
infected with COVID-19.

Among the entire health professionals, the percentage of 
symptoms of anxiety, somatic symptoms and insomnia was 
45.4% (275/606), 12.0% (73/606), and 32% (194/606), 
respectively. Further, the frequency of somatic symptoms in 
participants with symptoms of anxiety was 22.9% (63/275). In 
health professionals with symptoms of anxiety, there was 
a significant difference in the history of somatic diseases 
between those with and without somatic symptoms (p=0.007).

However, there were no any significant differences in 
sex, age, BMI, nationality, marital status, position, educa-
tion level, daily working hours, annual household income, 
history of somatic diseases, experience of SARS incident, 
and infection of COVID-19 in their relatives or friends 
between participants with and without somatic symptoms 
(All p>0.05) (Table 1).

Self-Measurement Characteristics in 
Participants with Symptoms of Anxiety 
Combined or Not Combined Somatic 
Symptoms
Since the original Kolmogorov–Smirnov tests for all scales 
were p < 0.05, the data were expressed as the median with 
a interquartile range. In participants with symptoms of 
anxiety, the Mann–Whitney U-test displayed that scores of 
GAD-7, SCI-90 somatization subscale, and ISI were sig-
nificantly higher in participants with somatic symptoms 
than without somatic symptoms (all p < 0.010) (Table 1). 
Among participants with symptoms of anxiety combined 
somatic symptoms, Spearman correlation analysis showed 
that the SCL-10 somatization subscale score was signifi-
cantly positively correlated with location (r=0.328, 
p=0.009), history of somatic diseases (r=0.276, p = 
0.029), GAD-7 score (r=0.361, p = 0.004) and ISI score 
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(r=0.451, p < 0.001). However, SCL-10 somatization sub-
scale score was significantly negatively correlated with 
education level (r=−0.274, p= 0.030).

Among in participants with symptoms of anxiety com-
bined non-somatic symptoms, the SCL-90 somatization 
subscale score was only positively correlated with history 

Table 1 Socio-Demographics and Self-Measurement Characteristics in Participants of Anxiety Symptoms with and without Somatic 
Symptoms

Variables Non-SS (n=212) SS (n=63) F/X2/Z p-value

Socio-demographics
Age, years, M (SD) 34.98±7.55 34.02±8.03 0.764 0.383

BMI, kg/m2, M (SD) 22.87±3.75 22.66±4.17 0.147 0.702

Gender
Male, n (%) 32(15.1) 9(14.3) 0.025 0.874
Female, n (%) 180(84.9) 54(85.7)

Nation
Chinese Han 148(69.8) 50(73.4) 2.199 0.138

Non-Han 64(30.2) 13(20.6)

Marital status
Single, n (%) 163(76.9) 46(73.0) 0.399 0.528
Married, n (%) 49(23.1) 17(27.0)

Education, n (%)
Bachelor degree and below 160(75.5) 54(85.7) 2.952 0.086

Master degree and above 52(24.5) 9(14.3)

Post, n (%)
First-line staff 163(76.9) 48(76.2) 0.013 0.909

Second-line staff 49(23.1) 15(23.8)

Daily working hours, n (%)
8 hours and less 100(47.2) 23(36.5) 2.233 0.135
More than 8 hours 112(52.8) 40(63.5)

Infected with COVID-19, n (%)
No 209(98.6) 62(98.4) 0.01 0.92

Yes 3(1.4) 1(1.2)

Experienced SARS incident, n (%)
No 122(57.5) 37(58.7) 0.028 0.867

Yes 90(42.5) 26(41.3)

Annual household income, n (%)
3–8 million 43(20.3) 16(25.4) 0.769 0.681
8–30 million 138(65.1) 38(60.3)

More than 30 million 31(14.6) 9(14.3)

History of somatic diseases
No 167(78.8) 39(61.9) 7.353 0.007

Yes 45(21.2) 24(38.1)

Self-measurements
GAD-7 scores 7(6,9) 11(7,16) −5.997 <0.001
ISI scores 7(3,11) 14(9,19) −5.827 <0.001

Somatization subscores of SCL-90 18(15,20) 28(25,32) −11.366 <0.001

Abbreviations: GAD-7, 7-item Generalized Anxiety Disorder; ISI, Insomnia Severity Index; SCL-90, Symptom Checklist 90; SS, somatic symptoms.
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of somatic diseases (r=0.175, p = 0.011) and ISI (r=0.188, 
p = 0.006).

Factors Related to Somatic Symptoms of 
Participants with Symptoms of Anxiety
Binary logistic regression was carried out, taking somatic 
symptoms in participants with symptoms of anxiety as the 
dependent variable, and statistically significant factors in 
ANOVA (including ISI score, GAD-7 score and history of 
somatic diseases) as the independent variables. The results 
showed that GAD-7 score (OR=1.15; 95% CI: 1.06–1.24) 
and ISI score (OR=1.14; 95% CI: 1.08–1.21) were inde-
pendently associated with somatic symptoms (Table 2).

Discussion
To our best knowledge, this study firstly reported the 
somatic symptoms and related factors in health profes-
sionals with symptoms of anxiety in the process of return-
ing to work nationally in China. Our findings included: (1) 
the frequency of symptoms of anxiety, somatic symptoms 
and insomnia of health professionals was 45.4%, 12.0%, 
and 32.0%, respectively. (2) The percentage of somatic 
symptoms in participants with symptoms of anxiety was 
22.9%. (3) The related factors of somatic symptoms in 
participants with symptoms of anxiety were GAD-7 
score and ISI score.

First, our result showed that the percentage of 
insomnia and symptoms of anxiety was consistent with 
previous studies among the health professionals mainly 
in Hubei at the early stage of onset,4,5 but much higher 
than the frequency (11.9%) of unhealthy psychological 
tendencies among nurses in China.25 Thus, our finding 
showed that regardless of whether health professionals 
in all over China suffered huge psychological pain in 
the early stage of the COVID-19 epidemic as well as 
during the resumption of work and production. We 

should continue to pay attention to mental health status 
of the health professionals. In addition, few studies have 
reported the frequency of somatic symptoms in health 
professionals, whether or not during the outbreak of 
COVID-19. The percentage of somatic symptoms 
among the entire health professionals (12.0%) was 
lower than that of previous studies, such as the general 
population-based study in China (19.8%),16 and the 
study of clinical patients in Chinese general hospitals 
(19.0%–28.0%).26,27 However, it was much higher than 
the percentage (0.9%) reported by a recent study during 
the COVID-19 epidemic.28 The frequency of somatic 
symptoms fluctuates greatly, which was consistent with 
previous literature reports (range 7.6% to 36.8%).5,29,30 

This may be related to the following reasons: (1) 
Somatic symptoms are complex phenomena, including 
both physical and psychological aspects.31 In patients 
with chronic diseases, somatic symptoms are uncomfor-
table physical symptoms that cannot be entirely attrib-
uted to the underlying diseases.32,33 (2) Whether there 
was a history of somatic diseases among the participants 
may also be a factor. Our result showed that the somatic 
history was associated with somatic symptoms in parti-
cipants with symptoms of anxiety. (3) At present, 
somatic symptoms were assessed by self-rating scale 
rather than standardized psychiatric interviews. Creed 
et al pointed out the limitation of their results that 
they did not use standardized interviews to determine 
the existence of mental disorders, so the results could 
not be compared with the results of such diagnosis.34 In 
addition, the use of the different rating scales may lead 
to inconsistent results.35

Our second finding was that the frequency of somatic 
symptoms in participants with symptoms of anxiety was 
22.9%. Our study firstly investigated the frequency of 
somatic symptoms in health professionals with symptoms 
of anxiety. A previous survey in the Dutch general popula-
tion showed that the prevalence rate of somatic symptoms 
in patients with anxiety disorder, mood disorder and sub-
stance use disorder were 19.0%, 13.5%, and 7.1%, 
respectively.36 One study reported that the frequency of 
somatic symptoms in patients with anxiety and depression 
was as high as 50%.37 In addition, there were other studies 
on the frequency of somatic symptoms in non-mental 
disorders. Zhang et al reported that the frequency of 
somatic symptoms of patients with cardiovascular disease 
in a general hospital in China was 93.1%.22 Ishikawa et al 
reported that the prevalence of somatic symptoms of 

Table 2 Factors Related to Somatic Symptoms of Participants 
with Symptoms of Anxiety by Logistics Regression

Odds Ratio 
(OR)

95% CI p-value

Lower Upper

History of somatic 
diseases

0.54 0.27 1.08 0.080

GAD-7 score 1.15 1.06 1.24 0.001

ISI score 1.14 1.08 1.21 <0.001

Abbreviations: GAD-7, 7-item Generalized Anxiety Disorder; ISI, Insomnia 
Severity Index.
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general outpatients in a university hospital in Japan was 
14.2%.38 Taken together, these results showed that somatic 
symptoms coexisting in other diseases were an exception-
ally common phenomenon. Our results indicated that the 
frequency of somatic symptoms was relatively high in 
health professionals with symptoms of anxiety. Löwe 
et al reported that there was no clear boundary between 
depression, anxiety, and somatic symptoms.39 In China, 
somatization was considered to be a manifestation of 
underlying anxiety and depression.40 However, previous 
genetics and related studies showed that somatic symp-
toms occurred independently from anxiety and 
depression.41–44 In addition, somatic symptoms were cor-
related with the diagnosis of somatoform disorders.45,46 In 
DSM and ICD classification, somatoform disorder was 
still classified as an independent disease.47 Therefore, it 
was still necessary to explore the influencing factors for 
somatic symptoms in anxious individuals. Our third find-
ing was that GAD-7 and ISI scores were influential factors 
for somatic symptoms in health professionals with symp-
toms of anxiety. So far, there were many studies on factors 
related to somatic symptoms. However, there has been no 
research on the risk factors of somatic symptoms comorbid 
with symptoms of anxiety. Similar results were reported in 
the somatic symptoms research of the general Chinese 
population: reducing symptoms of anxiety and improving 
sleep quality can help relieve somatic symptoms.16 Zhang 
et al reported that GAD-7 score, PHQ-9 score and women 
were the related factors for somatic symptoms in outpati-
ents in a general hospital in China.22 Regev et al reported 
that women showed higher psychological distress in 
somatic symptoms compared with men, but not in terms 
of depression and anxiety.48 In addition, a previous study 
showed that women, the elderly, people with lower levels 
of education and family income, and fairly remote rural 
areas were more likely to be associated with somatic 
symptoms.49 Taken together, these studies indicated that 
the consistent factor associated with somatic symptoms 
was gender. However, our results show that the sex differ-
ence in somatic symptoms among participants with symp-
toms of anxiety was not statistically significant. The 
possible reasons for the inconsistency were that women 
accounted for a large proportion of our sample, and they 
all had symptoms of anxiety. The following aspects could 
explain the effects of symptoms of anxiety on somatic 
symptoms: (1) in the state of anxiety, the sympathetic 
nerve is activated and the parasympathetic nerve is inacti-
vated, which is characterized by increased heart rate, 

decreased heart rate variability, and increased blood 
pressure.50 Small changes in blood pressure and heart 
rate may not be noticed, but they may cause discomfort, 
such as cardiac stress.51 (2) Anxiety may reduce gastric 
peristalsis, delay gastric emptying, and increase colonic 
motility by promoting the release of corticotropin- 
releasing hormone and changes in the activity of the auto-
nomic nervous system. This may cause stomach discom-
fort. In addition, anxiety may exacerbate gastrointestinal 
discomfort by causing visceral allergies.52 (3) Individuals 
with anxiety were more sensitive to physical changes.53 

(4) Anxiety may lead to the increase of cortisol level, the 
change of cortisol secretion rhythm, and the decrease of 
melatonin synthesis, thus reducing the sleep quality.54,55 In 
addition, increased anxiety may result in insomnia, which 
may increase anxiety;56 hence, insomnia may affect 
somatic symptoms through anxiety. Improvements in 
symptoms of anxiety and insomnia may help improve 
somatic symptoms.16

It is worth mentioning the main limitations of our 
study. First, the study was conducted online, and it is 
impossible to know who opened our connection but did 
not complete questionnaire, so the response rate cannot be 
reported. This also leaded to the bias in the selection of 
research samples. Second, the cross-sectional study design 
can only explain the factors related to the somatic symp-
toms in health professionals with symptoms of anxiety 
during the COVID-19, but cannot make the direct casual 
relationship between the relevant factors and somatic 
symptoms. Third, the survey tool was a self-assessment 
scale, rather than a structured psychiatric interview, which 
may lead to a higher frequency than clinical practice. 
Fourth, our participants lacked health professional man-
agers, and it would have been helpful to have heard the 
voice of those who managed the health professionals, what 
support could be offered for the workforce in the setting of 
pandemic, as the health professionals worked in a stressful 
setting, with high patient demand and no vaccine, no end 
in sight, and as a precious resource, it needs to be well 
cared for, as were the patients. Future research in this area 
will be urgently recommended. Fifth, compared with other 
Chinese studies of healthcare workers, our sample size is 
relatively small. Therefore, our findings in this study 
should be considered as preliminary and should be repli-
cated in a large sample before a definitive conclusion can 
be drawn. Sixth, depression and stress related to somatic 
symptoms were not evaluated.
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Conclusions
This is the first time that a sample of health professionals 
during COVID-19 to study the frequency of somatic symp-
toms and related factors in symptoms of anxiety. We found that 
symptoms of anxiety, insomnia, and somatic symptoms were 
common among these health professionals. Moreover, insom-
nia and symptoms of anxiety were independently associated 
with somatic symptoms of health professionals with symptoms 
of anxiety during COVID-19. It is necessary to pay attention to 
the somatic symptoms and sleep problems of health profes-
sionals during COVID-19. When they have somatic symptoms 
and insomnia, it is best to ask mental health professionals for 
evaluation and treatment in time so that they can better parti-
cipate in the work of the epidemic. However, due to this study’s 
limitations, such as sample selection bias, small sample size, 
absence of structural psychiatric interview, and cross-sectional 
design, our findings should be considered preliminary. A wider 
range of health professionals such as health professional man-
agers and longitudinal design should be used in future research.
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