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Purpose: To investigate the psychological impact of cases of coronavirus disease 19
(COVID-19) on medical staff of Beijing Xiaotangshan Hospital.
Methods: The 287 online questionnaires were distributed to medical staff working at
Beijing Xiaotangshan Hospital, comprising three main sections and 17 questions: basic
information, current departmental position, and the 12-item General Health Questionnaire
(GHQ-12). The threshold for emotional distress was defined to be a total score of 4 on the
GHQ-12 and above.
Results: A total of 255 members of medical staff participating in this study presented an
emotional distress rate of 17%. Members who were male, aged 50–59, married with children,
positioned as doctors, and in administration were the population with the highest rate of
emotional distress. Furthermore, the severity of emotional distress among those under 30 was
significantly lower than those aged 30–39 and 50–59. Doctors and other occupations shared
a lower level of satisfaction on routine activities compared with nurses, so did staff in the
administration compared with those who were working in screening or logistic departments.
Besides, males and staff of the confirmation department had more difficulty in concentrating
than females and those of the screening department, respectively.
Conclusion: Medical staff working at Xiaotangshan Hospital underwent relatively low
levels of emotional distress thanks to sufficient medical and psychological preparations.
However, special attention should be paid to those who were male, married with children,
senior, doctors, in administration, and in the confirmation department.
Keywords: COVID-19, psychological impact, medical staff, Beijing, GHQ-12

Introduction
Coronavirus disease-19 (COVID-19) is an emerging infectious viral disease caused
by a Severe Acute Respiratory Syndrome (SARS)-like coronavirus, and the typical
symptoms of COVID-19 are fever, cough, and fatigue.1 The first COVID-19 out
break occurred in Wuhan, China, and has caused serious damage worldwide.2 As of
May 30, 2020, more than 210 countries and regions have announced domestic cases
of COVID-19, and there have been 5,934,936 confirmed cases globally, including
367,166 death cases.3 Despite a large number of epidemiological studies on
COVID-19 being reported,1,4,5 relatively little information was available regarding
the psychological impact on medical staff on the frontline during the outbreak.
Medical staff are fighters on the frontline who were exposed to and at high risk
of being infected by COVID-19, on top of having long working hours and enor
mous stress. The taxing workload made it extremely difficult for them to meet the
health standards, and the combination of physical and mental exhaustion can lead to
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a more frequent occurrence of psychological problems.6
Previous studies on other infectious diseases (eg, SARS)
have demonstrated that medical staff experienced severe
emotional stress including burnout, traumatic experience,
anxiety, depressive symptoms, and post-traumatic stress
disorder during and after the outbreak.7–10 During the
outbreak of COVID-19, several studies aimed to detect
the mental health of medical staff were also conducted,
stating that the medical staff suffered varying degrees of
insomnia, fear, stress, anxiety, depression, somatization,
and obsessive-compulsive symptoms, indicating targeted
strategies toward improving the mental health should be
provided.11–15
Beijing, the capital of China, faced great challenges in
preventing the resurgence of COVID-19 cases. On
March 16, 2020, Beijing Xiaotangshan Hospital, employed
for quarantine during the SARS outbreak previously, was
renovated to be the designated hospital for the screening
and treating of COVID-19 cases. Before the official
reopening, Xiaotangshan Hospital had been entirely reno
vated with more than 1,000 beds and sufficient medical
supplies.16 Meanwhile, Beijing authorities had arranged
multiple training to enable all staff to scientifically under
stand COVID-19. Doctors from the respiratory department
would introduce the latest guidelines of COVID-19, as
well as the management of respiratory diseases to medical
staff from other departments. Then all the staff were sent
to an isolation ward in Beijing Ditan Hospital (a hospital
for infectious diseases) to become familiar with the pro
cess of screening and treating patients with COVID-19.
Additionally, peer support programs were set up to assist
medical staff during the period of working at
Xiaotangshan Hospital, in which both superiors and col
leagues were organized to provide a supportive institu
tional response to address the feedback and needs from
individuals, and acquaintances were distributed in the
same medical group. Psychological counseling was also
regularly provided by the psychologists before and during
medical staff working at Xiaotangshan Hospital.
Researchers have pointed out that the lack of social
support and preventive strategies is a risk factor for mental
disorders during the COVID-19 crisis.17 Thus, we
assumed that medical staff working at Beijing
Xiaotangshan Hospital may suffer minor psychological
problems with the abovementioned preparations. This
study aims to use the 12-item General Health
Questionnaire (GHQ-12), which has been used to assess
the psychological effect on medical staff of the SARS
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outbreak,18 to describe the mental impact of COVID-19
on medical staff who worked at Beijing Xiaotangshan
Hospital.

Methods
Participants
We distributed 287 self-administered questionnaires from
March 20 to March 29, 2020. The medical staff consisted
of three categories of occupation: doctors, nurses, and
others (pharmacists, medical imaging technologists, med
ical chemists, medical officers, cleaners, security guards,
etc.), and four departments: the confirmation department
(which treated confirmed cases), the screening department
(which screened cases), administration, and the logistics
department. We sent out questionnaires online to ensure
the participation of all medical staff from different depart
ments. Participation was strictly voluntary and anon
ymous. The purpose of this study was stated in the
introduction on the first page of the questionnaires, and
participants had to sign the online informed consent forms
before they answered the questions. All the questions were
compulsory to ensure a complete set of answers from
every participant.

Instrument
The questionnaire contains three main sections and 17
questions: basic information (gender, age, and marital
status), current departmental position (doctors, nurses, or
others; confirmation department, screening department,
logistical department, or administration) at Xiaotangshan
Hospital and a common scale. There are multiple scales
that have been used to assess the psychological health
during the COVID-19 outbreak, such as the Impact of
Events Scale,19 the Hospital Anxiety and Depression
Scale,20 and the General Health Questionnaire-28.21 Due
to the intensive schedule of medical staff, we only chose
the GHQ-12 which has been used in various studies for
more than a decade. The GHQ-12 was designed by
Goldberg22 to detect non-specific psychiatric morbidity
by utilizing a 12-item self-assessment, and each item is
evaluated by four indexes. Additionally, several studies
have demonstrated that its Chinese version has satisfactory
reliability, good sensitivity, and high specificity for asses
sing mental disorders.23,24 Therefore, the GHQ-12 has
been adopted widely.25,26 The scores for responses to
positive statements were 0=better than usual or same as
usual, and 1=less than usual or much less than usual. The
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scores for responses to negative statements were 0=not at
all or no more than usual, and 1=rather more than usual or
much more than usual. A total score was calculated after
the completion of the entire set of questions, and the
threshold was defined at 4 to identify emotional distress.27

Statistical Analysis
All analyses were performed using SPSS 22.0 (IBM
Corporation, Armonk, NY, USA). Numbers and proportions
were used to describe categorical variables which were
evaluated using chi-square test, Fisher Exact test, or
Kruskal–Wallis H-test. Mean and standard deviation (SD)
were used to describe continuous variables, and differences
across each variable among groups were assessed using
Wilcoxon rank-sum test or Kruskal–Wallis H-test. Post-hoc
comparison was conducted using Nemenyi Rank-Sum test.
In order to detect the association between demographic
characteristics and severity of emotional distress, we used
whole demographic characteristics as independent variables
and the total level of emotional distress (GHQ-12 score≥4)
as dependent variables, and performed logistic regression
analysis to predict the likelihood of emotional distress.
Statistical significance was set at P<0.05 (two-tailed).

Ethics Approval
This study was reviewed and approved as exempt by the
Medical Ethics Committee of Beijing Hospital of Traditional
Chinese Medicine as a low risk with no patient intervention
(Ethical Statement File). The objective and purpose of the
study were verified briefly to the study participants, and the
collected data were anonymous and treated as confidential.
Also, online consent was received from all the study parti
cipants before conducting the survey. This study was con
ducted in accordance with the Declaration of Helsinki.

Results
Out of 287 medical staff of Xiaotangshan Hospital, 255
responded, rendering the response rate of 88.9%; 16.7% of
the respondents scored 4 and higher, indicating a relatively
small proportion of the sample with emotional distress in
participants.
The demographic characteristics of the participants
are presented in Table 1. In a total of 255 respondents,
the ratio of females to males was almost five to one. Also,
more than half of the participants were under 40 years
old. Marital status was divided into three categories:
single, married with children, and married without chil
dren. The category of participants married with children
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was greater than the sum of the other two categories.
Doctors and nurses accounted for 78.0% of the whole
sample, 60.0% medical staff were in the screening
department, of which nurses occupied 63.4%. The dis
tribution of doctors, nurses, and other staff in different
departments showed a significant difference (P<0.001,
Supplementary Table 1).
Table 1 also shows the number and percentage of
participants with or without emotional distress. Among
all five demographic variables, being male (23.3%), aged
50–59 (23.1%), married with children (19.9%), doctors
(22.4%), and staff in administration (25.0%) occupied the
highest proportion of emotional distress in individual vari
ables. No significant differences were found among the
five characteristics regarding the proportion of whole sam
ple with emotional distress. In terms of the severity of
emotional distress (the total score of GHQ-12) in different
characteristics, only the category of age presented
a significant difference (Table 1). In particular, those
aged under 30 years old suffered less emotional distress
than those aged 30–39 (P=0.027), and those aged 50–59
(P=0.016, Supplementary Table 2).
Table 2 presents a significant difference on item 7 of
GHQ-12 in occupation variables (P=0.018), and signifi
cant differences were found in items 1 (P=0.035) and 7
(P=0.028) in department variables (Table 3). Post-hoc
comparisons (Supplementary Table 3) were conducted to
examine the differences across occupation and department,
finding significant differences in doctors versus nurses
(P=0.013), nurses versus others (P=0.025), the screening
department versus the administration (P=0.003) and the
administration versus the logistics department (P=0.049)
on item 7, while the confirmation department versus the
screening department (P=0.009) showed a significant dif
ference on item 1. Moreover, each GHQ-12 item was
analyzed according to gender differences, and only item
1 had a significant difference (P=0.018), indicating men
are less resilient to stress-induced attention deficits
(Supplementary Table 4). However, logistic regression
analysis indicated that no probable factor was able to
predict the mental health of the participants
(Supplementary Table 5).

Discussion
Emotional distress, including symptoms of depression and
anxiety, manifests as loss of social function and selfconfidence.24,28 The response rate to our study on the
mental impact of the COVID-19 outbreak on the medical
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Table 1 Demographic Characteristics of 255 Medical Staff Associated with Emotional Distress and GHQ-12 Total Score
Variables

Total,

Emotional

No Emotional

n (%)

Distress, n (%)

Distress, n (%)

P1

0.219a

Male

43 (16.9)

10 (23.3)

33 (76.7)

Female

212 (83.1)

33 (15.6)

179 (84.4)

0.210b
1.98 (2.14)
1.65 (2.20)

Age, years

0.541

c

0.035d

<30
30–39

78 (30.6)
122 (47.8)

10 (12.8)
24 (19.7)

68 (87.2)
98 (80.3)

1.21 (1.65)
1.94 (2.39)

40–49
50–59

42 (16.5)
13 (5.1)

6 (14.3)
3 (23.1)

36 (85.7)
10 (76.9)

1.64 (2.26)
2.62 (2.50)

Marital status
Single

0.309a

0.059d

83 (32.5)

10 (12.0)

73 (88.0)

1.17 (1.47)

Married with children

146 (57.3)

29 (19.9)

117 (80.1)

2.04 (2.47)

Married without children

26 (10.2)

4 (15.4)

22 (84.6)

1.50 (2.18)

Doctor
Nurse

76 (29.8)
123 (48.2)

17 (22.4)
17 (13.8)

59 (77.6)
106 (86.2)

2.07 (2.47)
1.50 (2.06)

Others

56 (22.0)

9 (16.1)

47 (83.9)

1.66 (2.05)

0.289a

Occupation

0.281d

0.520a

Current work department

0.377d

Confirmation department

52 (20.4)

11 (21.2)

41 (78.8)

2.02 (2.76)

Screening department
Administration

153 (60.0)
20 (7.8)

23 (15.0)
5 (25.0)

130 (85.0)
15 (75.0)

1.56 (1.98)
2.20 (2.07)

Logistics department

30 (11.8)

4 (13.3)

26 (86.7)

a

P2

Mean (SD)

Sex
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GHQ-12 Total Score

1.53 (2.21)

b

c

Notes: Categorical data were detected by chi-square test; Continuous data were analyzed using Wilcoxon rank-sum test; Categorical data were detected by Kruskal–
Wallis H-test; dContinuous data were analyzed using Kruskal–Wallis H-test.
Abbreviations: GHQ-12, 12-item General Health Questionnaire; SD, standard deviation.

Table 2 Association Between GHQ-12 Items and Occupation
GHQ-12 Items

Doctors, n (%)

Nurses, n (%)

Others, n (%)

P

1. Able to concentrate

67 (88.2)

118 (95.9)

52 (92.9)

0.115

2. Too worry to sleep
3. Playing a useful part

27 (35.5)
73 (96.1)

45 (36.6)
121 (98.4)

20 (35.7)
55 (98.2)

0.987
0.569

4. Capable of making decisions

66 (86.6)

116 (94.3)

54 (96.4)

0.068

5. Under stress
6. Could not overcome difficulties

19 (25.0)
11 (14.5)

28 (22.8)
8 (6.5)

11 (19.6)
5 (8.9)

0.768
0.172

7. Enjoy your routine activities

42 (55.3)

89 (72.4)

31 (55.4)

0.018

8. Face up to problems
9. Feeling unhappy and depressed

73 (96.1)
20 (26.3)

118 (95.9)
22 (17.9)

54 (96.4)
10 (17.9)

1.000
0.310

10. Losing confidence

5 (6.6)

7 (5.7)

4 (7.1)

0.893

11. Thinking of self as worthless
12. Feeling reasonably happy

4 (5.3)
64 (84.2)

7 (5.7)
109 (88.6)

1 (1.8)
48 (85.7)

0.593
0.655

Note: Data were examined using chi-square test and Fisher Exact test.
Abbreviation: GHQ-12, 12-item General Health Questionnaire.

staff working at Xiaotangshan Hospital was relatively
high, which was 89%. In our finding, 16.7% of the medical
staff experienced emotional distress. Male, aged 50–59,
people married with children, doctors, and staff in admin
istration occupied the highest proportion of the population
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with emotional distress in each demographic variable.
Staff aged under 30 years old suffered less than those
aged 30–39, and those aged 50–59 in terms of the severity
of emotional distress. Additionally, doctors and other
occupations were unable to enjoy routine activities as
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GHQ-12 Items

Confirmation

Screening

Administration,

Logistics

Department, n (%)

Department, n (%)

n (%)

Department, n (%)

P

1. Able to concentrate

44 (84.6)

147 (96.1)

18 (90.0)

28 (93.3)

0.035

2. Too worried to sleep

19 (36.5)

59 (38.6)

5 (25.0)

9 (30.0)

0.581

3. Playing a useful part
4. Capable of making decisions

50 (96.2)
47 (90.4)

149 (97.4)
143 (93.5)

20 (100.0)
18 (90)

30 (100.0)
28 (93.3)

0.810
0.784

5. Under stress

11 (21.2)

35 (22.9)

6 (30.0)

6 (20.0)

0.848

6. Could not overcome difficulties
7. Enjoy your routine activities

6 (11.5)
31 (59.6)

12 (7.8)
105 (68.6)

2 (10.0)
7 (35.0)

4 (13.3)
19 (63.3)

0.632
0.028

8. Face up to problems
9. Feeling unhappy and depressed

47 (90.4)
10 (19.2)

150 (98.0)
30 (19.6)

20 (100.0)
7 (35.0)

28 (93.3)
5 (16.7)

0.054
0.394

10. Losing confidence

5 (9.6)

8 (5.2)

3 (15.0)

0 (0.0)

0.092

11. Thinking of self as worthless
12. Feeling reasonably happy

44 (84.6)
19 (36.5)

147 (96.1)
59 (38.6)

18 (90.0)
5 (25.0)

28 (93.3)
9 (30.0)

0.035
0.581

Note: Data were examined using chi-square test and Fisher Exact test.
Abbreviation: GHQ-12, 12-item General Health Questionnaire.

compared to nurses, so did those in the administration
compared with those in the screening department or the
logistics department, which might be associated with
higher proportion of nurses in screening department.
Also, medical staff in the confirmation department felt it
harder to concentrate than those in the screening depart
ment. Similarly, male participants showed more difficulties
in attention than female participants under pressure.
The low rate of emotional distress in our study is incon
sistent with previous findings from studies on the 2003
SARS outbreak.18,29 Nickell et al18 used GHQ-12 to inves
tigate the psychosocial effects on hospital staff in Toronto
during the SARS outbreak, demonstrating that the disease
had strong negative effects on two-thirds of hospital staff,
and 29% of the participants showed emotional distress.
Moreover, Chan and Huak29 found that the prevalence of
psychiatric disorders in Singapore is 35% of doctors and
25% of nurses using the GHQ-28 questionnaire. Besides,
several studies conducted in China during the COVID-19
outbreak (late February to early March of 2020) show
a high rate of psychological problems within medical
staff.13,30 Zhang et al30 found that medical health workers
(n=927) in Wuhan had a prevalence of insomnia (38.4%),
anxiety (13.0%), depression (12.2%), somatization (1.6%),
and obsessive-compulsive symptoms (5.3%). Furthermore,
Lu et al13 revealed that 70.6% of medical staff (n=2,042) in
Fuzhou suffered from moderate and severe fear, and 22.6%
of them unfolded mild-to-moderate anxiety, and staff work
ing in the department of respiratory, emergency, infectious
disease, and intensive care unit were more likely to feel
fear, anxious, and depressed.

Psychology Research and Behavior Management 2021:14

Compared with the abovementioned studies, the med
ical staff participating in our study manifested a more
positive state of mind, which may be associated with the
relatively stable situation and advanced coping strategies
towards COVID-19 in Beijing. According to Chinese
authorities, the confirmed cases in China had been
decreasing since February 13, 2020.31 Since the COVID19 outbreak, Chinese medical staff were getting more
familiar with the disease, rendering them more
confident in facing the challenges. Furthermore, sufficient
medical equipment and supplies, professional training, and
solid peer support programs made them more deliberate
and comfortable in treating and conducting isolation on the
cases.
However, there are certain potential limitations to our
study. First, considering the hectic schedule of the medical
staff, the study was conducted in merely a few days as
a single survey to capture their mental health, so it failed
to obtain the data on the psychological changes during the
entire working period. Second, the questionnaire was rela
tively simplified, lacking a comprehensive understanding of
other potential variables, including pre-existing mental pro
blems (eg, major depression32) and personal issues (eg,
maltreatment during childhood33 or temperament34) before
the outbreak, and that the qualitative methods, such as inter
views, could not be simultaneously performed. Another
limitation is that the emotional assessment was based on
an online survey and a self-report tool, which are lacking in
the professional diagnosis of psychiatrists. Besides, staff in
our study had regular training and received mental counsel
ing, they prepared well in advance, thus the relative lower
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rate of emotional distress in our study may not be general
ized. Despite those limitations, our study was the first to
describe the psychological condition of the medical staff at
Xiaotangshan Hospital with a high response rate during the
outbreak of COVID-19, suggesting that sufficient medical
supplies, professional training, and supportive programs
may be associated with better mental health of medical
staff. Meanwhile, more attention should be paid to medical
staff who were male, married with children, seniors, doctors,
in the administration and conformation department, and
targeted psychological counseling should be implemented
among doctors and those who were in the administration and
confirmation department during the COVID-19 outbreak.
We intend to provide our findings as valuable data to other
regions where the rough battle against COVID-19 is still
ongoing.

Conclusion
The pandemic of COVID-19 caused emotional distress on
16.7% of the medical staff working at Xiaotangshan
Hospital. The distress rate was numerically higher in
males, people married with children, the seniors, doctors,
and staff in administration. Routine activities were more
unavailable to doctors and other occupations than nurses,
which was also the reality for administrative staff in com
parison to staff in screening or logistics department. Also,
the concentration issue was more severe for medical staff
in the confirmation department than those in the screening
department. These findings highlight the importance of
medical and psychological preparations including suffi
cient medical supplies, respiratory diseases and COVID19 guideline learning, peer support programs, and regular
psychological counseling for medical staff on the frontline
fighting against COVID-19.
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