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1 | INTRODUCTION

Abstract

Objective: This study aimed to understand the mental health status of general prac-
titioners (GPs) in Hebei Province during the outbreak of coronavirus disease 2019,
analyse influencing factors, and establish and evaluate the risk prediction model.
Methods: During February 25-29, 2020, a self-designed questionnaire was used to
conduct an online survey of GPs in Hebei Province. The survey included a question-
naire on GPs' basic information, a questionnaire on GPs' working hardware and soft-
ware facilities, and a questionnaire on GPs' mental health condition. A total of 1040
participants returned the completely filled valid questionnaire, and the answers were
analyzed using the ;(2 test, Wilcoxon rank-sum test and logistic regression with SPSS
20.0 software. Based on the results of binary logistic regression analysis, a risk pre-
diction model was established, and the receiver operating characteristic curve was
used to evaluate the model.

Results: The results showed that 44.2% (460/1040) of GPs expressed anxiety after
the outbreak. Absence of prescreening clinics, fever clinics or isolated observation
rooms in primary medical institutions; persons in the administrative area required to
be isolated; low sleep quality of GPs and less than 6 hours of sleep per day of GPs
were risk factors affecting the mental health status of GPs. Also, epidemic-related
training and adequate protective equipment were the protective factors for the men-
tal health status of GPs.

Conclusion: The government should strengthen the infrastructure construction of
community institutions, equip them with sufficient epidemic protection equipment,
ensure the rest time of GPs and strengthen mental health training to ensure the men-
tal and physical health of GPs.

health emergency of international concern” at the end of January,” it

has impacted global health, economics, culture and politics.®”

The severe acute respiratory syndrome (SARS) epidemic in 2003,!
the Middle East respiratory syndrome epidemic in 2012, and the
outbreak of Ebola disease in 2014°% have caused extensive loss of
human lives and property worldwide, as well as serious psychologi-
cal trauma. Since COVID-19 was discovered in Wuhan in December

2019* and announced by the World Health Organization as a “public

COVID-19 can be transmitted from person to person. It is highly
infectious.® Specific drugs are lacking, and hence the disease can
be life-threatening if not treated in time. Owing to the suddenness,
severity and unpredictability of the disease, public health emergen-
cies serve as great stimulation to participants.9 Once the stimulation

exceeds individual's tolerance to negative emotions, it has serious
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consequences, including cognitive changes, emotional changes,
physical responses and behavioural changes.10 In addition, the over-
load of epidemic information has a huge impact on public psychol-
ogy, causing anxiety, worry and depression. Front-line medical staff
face excessive work pressure and also are prone to psychological
disorders, severe psychological stress response and post-traumatic
stress disorder because of the uncertainty of disease risk and inade-
quate protective measures in the early stage.

The importance of primary healthcare has been recognised in
the context of SARS.! Major public health incidents indicate that
maximising primary healthcare capacity and protecting primary
healthcare workers are the key to ensuring the maximum impact of
primary health institutions.}> Whenever a public health emergency
occurs, general practitioners (GPs) are likely to be on the front lines
of the response. Several studies focused on the mental health of
medical staff in general hospitals during COVID-19.53*> However, no
study explored the mental health of GPs. The purpose of this study
was to understand the mental health status of GPs and related influ-
encing factors in Hebei Province during the outbreak of COVID-19,
thus providing a theoretical basis for improving the mental health of
GPs in special periods and the lessons for other regions and future

outbreaks.

2 | PARTICIPANTS AND METHODS
2.1 | Research participants

A cross-sectional survey was conducted during February 25-29,
2020, in which GPs in Hebei Province were selected to participate
in the survey. A total of 1040 participants returned the completely
filled questionnaire.

2.2 | Research methods

The survey was designed in accordance with the ethical principles
set by the Declaration of Helsinki. The questionnaire was anony-
mous. The informed consent form is located on the introduction
page, and participants express their consent by clicking the “Start”
button.

The questionnaire used in this study was based on research
purposes and designed after consulting the relevant literature.
The questionnaire was entered into the Internet platform (star
network platform) powered by www.wjx.cn. The entry settings
of the questionnaire were modified after the pre-survey and then
the questionnaire was published in the WeChat group, which was
the most widely used social networking software in China. The
same internet protocol address could only be answered once. The
questionnaire consisted of three main parts: a questionnaire on
GPs' basic information, a questionnaire on the working hardware
and software facilities and a questionnaire on GPs' mental health

condition.

What'’s known

e Several studies focused on the mental health of medical
staff in general hospitals during COVID-19. However, no
study explored the mental health of GPs.

What'’s new

e The anxiety of GPs is obvious during the outbreak of
COVID-19.

e |t is necessary to strengthen working hardware and
software facilities, ensure the quality and time of sleep

to improve the mental health of GPs.

This study used the Self-Assessed Anxiety Scale (SAS) to assess
the mental health of GPs. SAS is a clinical measurement tool devel-
oped by Zung in 1971 to assess subjective symptoms of anxiety in
patients.'® The Chinese version of SAS has good reliability and valid-
ity.Y” It consists of 20 items. The evaluation time span is 1 week. Each
item is divided into 1-4 grades according to the feeling of the latest
week. The cumulative score of each item is the SAS total score. The
higher the total score, the higher the anxiety level. The sum of the
scores of the 20 items is the total score. The integral part of the total
score x 1.25 is taken as the standard score, and the value is divided
by the standard score 50; a score of 250 indicates the existence of

anxiety.18

2.3 | Statistical analysis

Statistical analysis was performed using SPSS 20.0 statistical soft-
ware. Enumeration data were expressed in relative numbers. The 42
test was used for intergroup comparison, while the Wilcoxon rank-
sum test was used for rank data comparison. The logistic regression
analysis was used for multivariate analysis. According to the results
of binary logistic regression analysis, the risk prediction model was
established and the joint predictors were obtained. The receiver op-
erating characteristic (ROC) curve was used to evaluate the model. A

P value less than .05 was considered statistically significant.

3 | RESULTS
3.1 | General characteristics of participants

A total of 1040 participants in 11 cities in Hebei Province received
the valid questionnaire. Furthermore, 405 participants (38.9%) were
aged 36-45 years, 635 were female (61.1%), 413 (39.7%) worked in
urban community health service centres and 855 (82.2%) obtained
epidemic information through the Internet. Other general character-

istics were showed in Table 1.
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TABLE 1 Comparison of the mental health status of GPs in different situations

Mental health status of GPs

Nonanxiety group (n =580)  Anxiety group (n = 460)

Age (year)

25 and below 5(50%) 5(50%)

26-35 160 (54.24%) 135 (45.76%)

36-45 230(56.79%) 175 (43.21%)

46-55 145 (54.72%) 120 (45.28%)

56-65 35(70.00%) 15 (30.00%)

66 and above 5(33.33%) 10 (66.67%)
Gender

Male 215 (53.09%) 190 (46.91%)

Female 365 (57.48%) 270 (42.52%)
Professional title

Chief physician 13(86.67%) 2(13.33%)

Associate chief physician 62 (53.91%) 53 (46.09%)

Attending physician 205 (54.67%) 170 (45.33%)

Physician 300 (56.07%) 235 (43.93%)
Unit

Urban Community Health Service Center 213 (51.57%) 200 (48.43%)

Urban Community Health Service 58 (59.18%) 40 (40.82%)

Station

Township Health Center 232 (59.18%) 160 (40.82%)

Village Health Center 77 (56.20%) 60 (43.80%)
Outbreak information access

WeChat, Weibo, and Internet 482 (56.37%) 373 (43.63%)

TV, radio 2(28.57%) 5(71.43%)

Relatives, friends, and neighbors 2 (50.00%) 2 (50.00%)

Unit notice 92 (54.12%) 78 (45.88%)

Other 2 (50.00%) 2(50.00%)
Whether preview triage area, fever clinics or isolation room set was complete

Complete setup 50 (62.50%) 30 (37.50%)

Set up some of them 200 (43.96%) 255 (56.04%)

Not set 330 (65.35%) 175 (34.65%)
Whether “Internet+” was used for epidemic management and monitoring

Yes 470 (60.26%) 310 (39.74%)

No 110 (42.31%) 150 (57.69%)
Whether joint prevention and control were implemented

Yes 545 (56.77%) 415 (43.23%)

No 35 (44.75%) 45 (55.25%)
Whether protective supplies were sufficient

Adequacy 465 (59.62%) 315 (40.38%)

Partial adequacy 85 (60.71%) 55 (39.29%)

Inadequacy 30 (25.00%) 90 (75.00%)
Whether anyone needed isolation observation in the area under the jurisdiction

Yes 170 (45.95%) 200 (54.05%)

No 410 (61.19%) 260 (38.81%)
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TABLE 1 (Continued)
Mental health status of GPs
Nonanxiety group (n = 580)  Anxiety group (n = 460) 11z P
Whether health education was provided to residents
Yes 535(55.21%) 434 (44.79%) 1.790 181
No 45 (63.38%) 26 (36.62%)
Whether training related to the outbreak was provided
Yes 575 (57.21%) 430 (42.79%) 25.268 <.001
No 5(14.29%) 30 (85.71%)
Sleep quality after breakout
Good 310 (66.67%) 155 (33.33%) 61.673 <.001
Not good 155 (40.26%) 230 (59.74%)
Like the past 115 (60.53%) 75 (39.47%)
Sleep time after breakout
<6 hours 90 (37.50%) 150 (62.50%) 45.438 <.001
6-8 hours 440 (60.27%) 290 (39.73%)
More than 8 hours 50 (71.43%) 20 (28.57%)

3.2 | Comparison of the mental health status of GPs
in different situations

GPs were divided into two groups based on their anxiety scores:
anxiety group and nonanxiety group. Combined with profes-
sional knowledge and related literature, a single-factor analysis
was performed on the general situation of GPs, the working soft-
ware and hardware facilities and the sleep situation. The results
showed that the mental health status of GPs was related to the
following factors: whether the unit was equipped with precheck
triage office, fever clinic or isolation observation room; whether
the unit applied “Internet+” for epidemic management; whether
the unit implemented joint prevention and control; whether the
protective equipment of the unit was sufficient; whether any-
one needed isolation observation in the area under jurisdiction;
whether GPs received epidemic-related training; sleep quality
after the outbreak; and sleep time after the outbreak (P < .05,
Table 1).

3.3 | Logistic regression analysis of influencing
factors for the mental health of GPs in Hebei Province
under COVID-19

GPs' emotions were used as the dependent variable (assignment: no
anxiety = O; anxiety = 1) for binary logistic regression analysis. The
results showed that no prescreening clinics, fever clinics or isolated
observation rooms in the facilities of primary medical institutions
(OR = 3.405, 95% Cl: 1.889-6.139); persons in the administrative
area who needed to be isolated (OR = 1.520, 95% ClI: 1.132-2.040);
low sleep quality of GPs (OR = 2.619, 95% Cl: 1.856-3.694) and less

than 6 hours of sleep per day of GPs (OR = 3.201, 95% Cl: 1.597-
6.413) were the risk factors affecting the mental health status of GPs
(P < .05). Epidemic-related training (OR =.222, 95% CI: 0.080-0.614)
and adequate protective equipment (OR = .163, 95% Cl: 0.099-
0.267) were the protective factors affecting the mental health status
of GPs (P < .05, Table 2).

3.4 | Establishment and evaluation of risk prediction
models of mental health of GPs in Hebei Province
under COVID-19

Establishment of risk prediction model: Based on the results of binary

logistic regression analysis, the risk prediction model was obtained

1
1 + e~ (1:496+1.225X; ~1.815X, +0.419X3 ~1.505X 4 +0.963X5 +1.163X4 )

by logit transformation:P =
and the joint predictor (L) was obtained as follows: L = X, - 1.482X,
+ 0.342X; - 1.229X, + 0.786X; + 0.949X,, where X, denotes
whether preview triage area, fever clinics or isolation room set was
complete; X, denotes whether protective supplies were sufficient;
X, denotes whether anyone needed isolation observation in the area
under jurisdiction; X, denotes whether epidemic-related training
was provided; X, denotes the sleep quality after the epidemic and X,
denotes the sleep time after the epidemic.

Evaluation of risk prediction model: The ROC curve showed that
the combined predictors were more effective compared with a sin-
gle factor in predicting mental health disorders among GPs in Hebei
Province in the case of COVID-19, and the area under the curve of
this model was 0.768 (95% Cl: 0.736 -0.800, P < .001). According to
the Youden index (sensitivity + specificity -1), the threshold value
of the best prediction was 0.350, the sensitivity was 71.4% and the

specificity was 88.3%, as shown in Figure 1.
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TABLE 2 Logistic regression analysis of
influencing factors for the mental health
of GPs

Independent variable

- WILEY-227

CLINICAL PRACTIC
Wald 2
B SE value P value OR (95% CI)

Whether preview triage area, fever clinics or isolation room set was complete (taking the
complete set as the reference)

Set up some of them 0.306 0.294 1.079 299 1.358 (0.763-
2.417)
Not set 1.225 0.301 16.604 <.001 3.405 (1.889-
6.139)
Whether “Internet+” was used for epidemic management and monitoring (taking no as the
reference)
Yes -0.303 0.173 3.075 .080 0.739 (0.526-
1.036)
Whether joint prevention and control was implemented (taking no as the reference)
Yes -0.575 0.300 3.674 .055 0.562(0.312-
1.013)
Whether protective supplies were sufficient (taking inadequacy as the reference)
Partial adequacy -1.075 0.294 13.366 <.001 0.341 (0.192-
0.607)
Adequacy -1.815 0.253 51.528 <.001 0.163 (0.099-
0.267)
Whether anyone needed isolation observation in the area under jurisdiction (taking no as the
reference)
Yes 0.419 0.150 7.759 .005 1.520(1.132-
2.040)
Whether health education was provided to residents (taking no as the reference)
Yes -1.505 0.519 8.410 .004 0.222 (0.080-
0.614)
Sleep quality after breakout (taking good as the reference)
Like the past 0.533 0.196 7.380 .007 1.704 (1.160-
2.502)
Not good 0.963 0.176 30.068 <.001 2.619 (1.856-
0.694)
Sleep time after breakout (taking >8 hours as the reference)
<6 hours 1.163 0.355 10.764 .001 3.201 (1.597-
6.413)
6-8 hours 0.616 0.316 3.808 .051 1.851(0.997-
3.437)
Quantity 1.496 0.700 4.570 .033 4.464

4 | DISCUSSION

COVID-19 is a public health emergency of international concern,’
which can cause huge physical and psychological damage to peo-
ple. The psychological trauma lasts for a long time, and stress disor-
der even appears after the event.’ As the foundation of the health
service system, primary medical institutions are the first line of de-
fense for the prevention and control of this public health concern.
Compared with general population, GPs have more chances to be
exposed to patients infected with COVID-19; hence, their psycho-
logical trauma and fear of being infected are more serious. This was
confirmed during the SARS and HINI outbreaks. During the disease
outbreaks, medical workers were more worried about them and their

families being infected.?>?! The present study had similar findings,

showing that 44.2% (460/1040) of GPs reported anxiety after the
outbreak. This rate is significantly higher than that reported in gen-
eral adult population of China.??

The logistic regression analysis showed that the lack of pre-
screening clinics, fever clinics or isolated observation rooms in the
facilities of primary medical institutions; persons in the administra-
tive area who needed to be isolated; low sleep quality of GPs and
less than 6 hours of sleep per day of GPs were the risk factors affect-
ing the mental health status of GPs. Furthermore, epidemic-related
training and adequate protective equipment were the protective fac-
tors. This was similar to previous results. A Canadian study showed?®
that GPs who had not received training on the prevention and con-
trol of infectious diseases during the SARS epidemic were more

likely to have no confidence in understanding and treating SARS.
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FIGURE 1 ROC curve of mental health disorders in GPs

Canadian doctors believed that the lack of training was a cause of
anxiety among them. Similar findings were reported in Australia,*?
where GPs were eager to receive further information and training
on pandemic preparedness to relieve stress during the pandemic;
face-to-face guidance and training was considered the most appro-
priate method of use. A study in Singapore?* showed that the clinic
infrastructure and resources were limited during the SARS outbreak,
with a severe shortage of personal protective equipment for family
doctors, which made them anxious about the risk of infection and
prompted them to buy and use personal protective equipment at
their own expense regardless of cost. During the pandemic, GPs
were most concerned about personal protective equipment. Of the
60 GPs interviewed, 55 said that they would stop working without
personal protective equipment.*? A study in Singapore showed that
people in contact with patients with SARS and suspected patients
had significant anxiety levels.?’ In the early stage of COVID-19, hos-
pitals and primary health institutions played a major role in the ep-
idemic. Besides basic diagnosis and treatment during the epidemic,
GPs were also responsible for providing knowledge on the preven-
tion and control of the disease and guidance on home-based medical
isolation. GPs face high-intensity workloads; some even have a se-
vere lack of sleep. A long-term exposure to unknown risks may lead
to nervous tension, resulting in emotional reactions such as anxiety,
depression, and fear, and subsequently, psychological problems.
Severe cases may lead to post-traumatic stress disorder.}2¢

Our study showed that low sleep quality and short sleep du-
ration were risk factors affecting the mental health status of GPs.
However, Sleep can be a cause or an effect of stress. Sleep distur-
bance is a primary symptom of major depressive disorder.?” Stress

negatively affect the body's ability to fall and stay asleep.?® So more

prospective longitudinal studies are needed to explore the indepen-
dent bidirectional association between sleep disturbance and men-
tal health.

Single factor assessment of the probability of the occurrence of
mental health disorders in GPs has some limitations. Based on the
results of binary logistic regression analysis, a risk prediction model
was constructed and the joint predictors were determined. In this
study, the area under the ROC curve for the occurrence of mental
health disorders in GPs was 0.768. When the best prediction thresh-
old was 0.350, the sensitivity and specificity of the prediction were
71.4% and 88.3%, respectively. The area under the ROC curve was
greater than 0.7, indicating that the model had acceptable accuracy,
sensitivity and specificity, but it needed further improvement. The
factors affecting mental health are complex and diverse, including
internal subjective factors and external objective factors, which are
commonly referred to as individual factors and environmental fac-
tors, respectively. The state of mental health is the result of compre-
hensive action.??%° This study paid more attention to environmental
factors. Future studies should pay more attention to personal fac-
tors, such as biological factors, psychological state factors and life
events.

The results of this study showed that the more complete the
hardware and software facilities of the medical unit of GPs, the
higher the quality of relevant training and the better the sleep qual-
ity; sufficient sleep could alleviate the anxiety of GPs. Therefore,
the government should strengthen the infrastructure construction
of primary health institutions, equip them with adequate protective
equipment, strengthen related training for GPs, reduce stress load,
ensure the quality and time of sleep for GPs, strengthen mental
health training, and relieve the psychological pressure of GPs. After
the outbreak, it is necessary to continue to pay attention to the men-
tal health status of GPs and carry out effective intervention strate-
gies for high-risk groups to avoid the occurrence of post-traumatic
stress disorder.

This study had some limitations. First, causal inferences could
not be made because of the cross-sectional design of the study. The
lack of SAS scores prior to the outbreak of COVID-19 limited the abil-
ity to draw more effective inferences from the data. Furthermore,
there was relatively little about the specifics related to mental health
consequences. Future studies should pay more attention to social
factors, life events and mental health consequences.

In short, the anxiety of GPs is obvious during the outbreak of
COVID-19. It is necessary to strengthen working hardware and soft-
ware facilities, ensure the quality and time of sleep to improve the
mental health of GPs.
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