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Background: Recent studies report that hospital staff at the forefront of caring for
COVID-19 patients experience increased psychological distress. To effectively manage
the outbreak of COVID-19, China established COVID-19 designated and non-designated
hospitals. To date, few studies have examined the impacts of COVID-19 on psychological
health of staff working at non-designated hospitals. This study is to explore factors
affecting psychological health of non-designated hospital staff in China during the
COVID-19 pandemic.

Methods: Data were collected through an online questionnaire between February and
March 2020. The questionnaire consists of General Health Questionnaire (GHQ-20),
Social Support Rating Scale (SSRS), Simplified Coping Style Questionnaire (SCSQ),
sociodemographic characteristics, employment history, health status, and contact
history of COVID-19. The questionnaire was distributed through hospital WeChat groups
and work colleague referrals. A total of 470 non-designated hospital staff members
completed the questionnaire. Multiple Linear Regression analysis was used to interpret
the associations among social support, coping styles, sociodemographic factors, job
roles, and psychological status. Data were analyzed using SPSS version 21.0.

Results: The non-designated hospital staff differed significantly in anxiety and
depression subscores of the GHQ-20 by their job roles, levels of social support, and
history of mental disorders. Staff with medical job roles, good self-reported health status,
no previous mental disorders, adequate social support, and positive coping styles scored
lower in GHQ-20 total score, which indicated healthier psychological status.

Conclusions: The results indicate that history of mental health disorders, non-medical
job roles, and inadequate social support are associated with greater psychological
distress. Personalized support should be provided to those who are vulnerable and in
need of social and psychological support.
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INTRODUCTION

On January 30th, 2020, the World Health Organization
(WHO) declared an outbreak of a public health emergency
of international concern. COVID-19 is the third coronavirus
pneumonia which has induced a global pandemic after SARS and
MERS in the 21st century (1-3). By January 3rd, 2021, a total
number of 83.33 million confirmed COVID-19 cases and 1.83
million deaths were declared by WHO, and the number of deaths
is likely to increase as the pandemic continues (4). In order to
control the spread of the COVID-19 infection and maintain the
routine treatment for patients, COVID-19 designated hospitals
(DHs) were set up to manage patients who had been diagnosed
with COVID-19 in China, while other hospitals were non-
designated hospitals (NDHs).

Serious contagious public health events can lead to a
series of stress reactions. COVID-19 has caused serious
physical medical conditions as well as psychological distress,
tension, and anxiety among healthcare workers (5-9). The
psychological stress that the hospital staff experience in a
high-risk and high-pressured environment may affect work
efficiency and clinical outcomes (10). During the pandemic,
hospital staff either working in COVID-19 DHs or NDHs
have all experienced increased psychological stress (11). The
NDH staff not only encounter the challenges of screening
suspected cases of this highly contagious disease, but are
also at risk of contracting COVID-19 themselves (12, 13).
However, only few studies focused on psychological well-being
of NDH staff. It is important to investigate the potential risk
factors so that appropriate health and safety measures could
be implemented to improve the psychological health of the
NDH staff. Therefore, this study aims to explore factors affecting
psychological well-being of NDH staff during the COVID-
19 pandemic.

METHODS
Study Design and Participants

This research is a cross-sectional study using convenience and
snowballing sampling approach. An online survey was selected
due to its low cost, convenience, and real time access. It allows
participants to complete the survey based on their own schedule
and at their own pace (14-16).

Questionnaire Star, an application of survey, was used to
develop the online electronic questionnaire. The questionnaire
was distributed to the hospital staff via six nationwide
WeChat hospital groups. WeChat is a widely used social
media platform in China. The eligibility of the WeChat
members was assessed by the group managers and only
verified hospital staff including doctors, nurses, administrative
and logistic personnel could be accepted. All staff members
working at NDHs within the WeChat groups were invited
to complete the questionnaire voluntarily and anonymously.
Participants were also encouraged to recommend their hospital
work colleagues, who met the criteria, to participate in this
study. Data were collected between February 20th and March
20th, 2020. All questions were mandatory to be completed

by participants; only fully completed questionnaire could be
submitted and accepted. The questionnaire was purposely
designed to automatically lock its editable function and
accessibility once submitted.

Data collected through the questionnaire included
sociodemographic characteristics, employment history, health
status, contact history of COVID-19, psychological status, social
support, and coping style of the participants. The questionnaire
consists of five main sections.

Sociodemographic, Employment, and Health Data
Collection

Sociodemographic characteristics included age, gender, length
of employment, educational level (Diploma, Foundation
Degree, Bachelor, Masters, and Doctoral), marital status
(single, married, divorced, or widowed), and job roles (medical
staff including doctors, nurses, and medical technicians;
non-medical staff including administrative and logistical
personnel). The staff were graded into junior, middle, and
senior tiers according to the length of employment and
qualification levels in accordance with the hospital staft grading
system in China. The departments were categorized as the
reception, fever clinic, emergency department, respiratory
department, other medical departments (neurology and
gastroenterology), surgical departments, and other departments
(intensive care unit, medical laboratory, administrative, and
logistics). Self-reported health status was rated as good,
fair, or poor. Participants were also asked whether they
had any underlying medical conditions such as diabetes,
hypertension, immune disorders, and other physical conditions
including neoplastic disease and coronary heart disease;
whether they had a history of mental disorders of depression,
anxiety, insomnia, obsessive-compulsive disorder, or other
mental disorders.

Contact History of COVID-19

The information of whether the participants had been in
contact with relatives or friends, who were confirmed or
suspected of COVID-19 and whether they had been quarantined,
were collected.

Psychological Status

The General Health Questionnaire (GHQ-20) compiled by
Goldberg (17) and revised by Li et al. (18) was used to assess
psychological status. There are 20 items in total, including
nine items for self-affirmation subscale, 6 items for depression
subscale (scores 6-24), and five items for anxiety subscale
(scores 5-20). The items were scored ranging from 1 (never)
to 4 (often). Self-affirmation items were reversely scored to
generate a self-affirmation subscore between 9 and 36, the
higher the self-affirmation subscore, the lower level of self-
affirmation. The higher the depression or anxiety subscore
indicates the greater degree of depression or anxiety. The
sum of self-affirmation, depression, and anxiety subscores is
the GHQ total score, ranging from 20 to 80, the higher
the GHQ total score, the poorer psychological health of the
individuals. There is no cut-off point for “case” identification in
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this Chinese version of GHQ-20 according to previous studies
(18, 19).

Social Support

Social support was measured by the Social Support Rating
Scale (SSRS) (20). There are 10 SSRS items classified into three
dimensions. These dimensions are objective support (items 2, 6,
7), subjective support (items 1, 3, 4, 5), and utilization of support
(items 8, 9, 10). Items 1-4 and 8-10 are scored on a four-point
scale (none = 1, little = 2, some = 3, and full = 4). Item five for
social support received from family members has five categories
(spouse, parents, children, siblings, or other family members).
Each category is scored on a four-point scale (none = 1, little =
2, some = 3 or full = 4). The score of each category contributes
to social support level. Item 6 and 7 are scored ranging from
“have no source = 0” to “have all the following sources = 8”.
The total score of 10 items ranges from 12 to 64 indicating three
levels of social support (12 to 33 = low, 34 to 45 = medium,
and 46 to 64 = high). This scale has been widely used and its
internal consistency coefficient is reported as 0.92, indicating
good reliability (21).

Coping Style

The coping style was measured by the Simplified Coping
Style Questionnaire (SCSQ), which has good reliability and
is commonly used in China (22). The SCSQ is a self-rated
questionnaire with 20 items. The score of each item ranges
from “never = 0” to “often = 3.” The SCSQ encompasses two
dimensions: positive coping style (items 1-12) and negative
coping style (items 13-20). The higher the dimension score,
the more frequent the corresponding coping style is used by
individuals with stress.

Statistical Analysis

Descriptive analysis was carried out to show the characteristics
of the sample. The means (standard deviation) were used to
describe the continuous variables. Frequency and percentage
were used to describe the categorical variables. Multiple linear
regression models were conducted to evaluate the associations
among independent variables and dependent variables. The
principle of statistical sample size estimation stipulates that
number of participants in multiple regression analysis needs to
be at least 10 times of the number of independent variables
(23). Fifteen independent variables in each multiple regression
analysis are presented in this study. The sample size of 470
exceeds 30 times of the number of independent variables. To
identify the influencing factors of psychological well-being of
NDH staff, the study used the GHQ total score and its subscores
as dependent variables, and sociodemographic characteristics,
employment history, health status, contact history of COVID-
19, social support level, and SCSQ subscores as independent
variables. All data were analyzed using IBM SPSS Statistics for
Windows, Version 21.0 (Release 2011, IBM Corp, Armonk, NY,
USA). A value of p < 0.05 is considered statistically significant.

RESULTS

Sociodemographic Characteristics,
Employment History, Health Status, and
Contact History of COVID-19

A total number of 470 complete questionnaires were received.
The demographic characteristics of the participants are shown
in Table 1. Among 470 participants, 388 were medical staff
(219 nurses, 86 doctors, and 83 medical technicians) and 82
were non-medical staff (31 administrative staff and 51 logistical
personnel). One hundred and three participants self-reported
with underlying medical conditions of diabetes (n = 15),
hypertension (n = 36), immune disorders (n = 8), and other
physical conditions (n = 44). Seventy participants had a history
of mental disorders. These were depression (n = 10), anxiety (n
=12), insomnia (n = 38), obsessive-compulsive disorder (n = 5),
and other mental disorders (n = 5). The results from participants
who self-rated their health illustrated the following: 299 (63.61%)
good, 154 (32.77%) fair, and 17 (3.62%) poor.

Influencing Factors of Psychological
Well-Being

Four multiple linear regression analyses were conducted to detect
the factors that may impact on psychological well-being. Table 2
reports the results of multiple regressions with variables that
had significant coefficients for at least one of the outcomes. The
results of the regression model evaluation are listed in Table 2.
F test results of the four models were 16.972, 12.306, 11.161,
and 12.312, respectively. All p-values were <0.001, suggesting
that the independent variables predicted the dependent variables.
Durbin-Watson values (1.886, 1.971, 1.845, and 1.891) supported
that there was no first-order linear autocorrelation in the four
multiple linear regressions data.

The first model accounted for 52.8% of the variance in the
GHQ-20 total score. Medical staff (3 = —0.083, p = 0.038) and
positive coping style (3 = —0.363, p < 0.001) were associated
with lower GHQ-20 total score. Fair self-reported health (f =
0.099, p = 0.011), history of mental disorder (3 = 0.259, p <
0.001), low (B = 0.176, p < 0.001) or medium social support level
(B = 0.113, p = 0.008), and negative coping style (8 = 0.226, p
< 0.001) were associated significantly with higher GHQ-20 total
score. Therefore, non-medical staff and participants with fair self-
reported health status, a history of mental disorder, lower social
support, or more negative coping style, had poorer psychological
health outcomes.

The second model explained 44.8% of the variance in the self-
affirmation subscore. Positive coping styles (B = —0.336, p <
0.001) were associated with lower self-affirmation subscore. Fair
(B = 0.140, p = 0.001) or poor self-reported health (B = 0.135,
p = 0.001), history of mental disorder (8 = 0.189, p < 0.001),
low (B = 0.157, p = 0.002) or medium social support level (p
= 0.140, p = 0.002), and negative coping style (f = 0.143, p <
0.001) were associated with higher self-affirmation subscore. As
the self-affirmation was reversely coded, it suggests that poor self-
reported health status, history of mental disorders, lower level
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TABLE 1 | Sociodemographic characteristics of participants, mean value and SD of GHQ total score, self-affirmation subscore, anxiety subscore, and depression

subscore.
Variables GHQ total score Self-affirmation Anxiety Depression
subscore subscore subscore
(Reversely
coded)

N (%) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Total 470 (100.00) 33.16 (9.70) 13.84 (3.74) 9,62 (3.60) 9.71 (3.66)
Gender
Male 101 (21.49) 33.73 (9.28) 14.04 (3.53) 9.95 (3.61) 9.74 (3.43)
Female 369 (78.51) 33.01 (9.81) 13.78 (3.80) 9.53 (3.60) 9.70 (3.73)
Marital status
Single 91 (19.36) 31.48 (9.49) 14.16 (4.07) 8.42 (3.29) 8.90 (3.56)
Married 364 (77.45) 33.25 (9.49) 13.64 (3.58) 9.83(3.57) 9.79 (3.60)
Divorced 12 (2.55) 42.92 (11.46) 17.25 (4.16) 12.58 (3.83) 13.08 (4.10)
Widowed 3(0.64) 34.00 (14.73) 14.67 (4.51) 8.67 (5.51) 10.67 (5.69)
Educational level
Diploma 21 (4.47) 32.43 (6.80) 12.90 (2.34) 9.90 (3.85) 9.62 (3.22)
Foundation Degree 101 (21.49) 32.79 (10.05) 13.72 (3.60) 9.48 (3.69) 9.59 (3.86)
Bachelor 272 (57.87) 33.21 (9.86) 13.93 (3.89) 9.57 (3.68) 9.71 (3.59)
Masters 64 (13.62) 34.08 (9.66) 14.03 (3.73) 9.98 (3.23) 10.06 (3.94)
Doctoral 12 (2.55) 31.50 (8.22) 13.42 (3.55) 9.33 (2.84) 8.75 (3.17)
Staff grade
Junior 228 (48.51) 32.37 (10.24) 14.07 (4.10) 8.95 (3.63) 9.36 (3.78)
Middle 152 (32.34) 33.74 (9.08) 13.63 (3.34) 10.13 (3.40) 9.98 (3.60)
Senior 90 (19.15) 34.19 (9.29) 13.61 (3.38) 10.44 (3.59) 10.13 (3.41)
Job role
Medical staff® 388 (82.6) 32.81(9.743) 13.82 (3.70) 9.43 (3.60) 9.57 (3.65)
Non-medical staff® 82 (17.4) 34.82 (9.36) 13.93 (3.93) 10.52 (3.48) 10.37 (3.66)
Department
Reception desk 2 (2.55) 29.08 (7.37) 11.75 (2.30) 9.00 (3.02) 8.33 (2.71)
Fever clinic 25(56.32) 30.96 (10.32) 13.20 (3.67) 8.88 (3.69) 8.88 (3.61)
Emergency 6 (3.40) 31.56 (7.15) 13.31(3.79) 9.13 (2.90) 9.13 (2.22)
Respiratory department 24 (56.11) 28.04 (6.52) 12.42 (2.65) 7.63 (2.93) 8.00 (2.49)
Other medical departments 116 (24.68) 32.63 (9.88) 13.71 (3.59) 9.34 (3.65) 9.58 (3.70)
Surgical department 39 (8.30) 31.33(7.71) 13.13 (2.99) 9.13(3.05) 9.08 (3.01)
Other 238 (50.64) 34.78 (10.05) 14.37 (3.99) 10.17 (3.70) 10.24 (3.88)
Self-reported health status
Poor 17 (3.62) 44.18 (13.90) 18.41 (7.08) 12.82 (4.52) 12.94 (4.58)
Fair 154 (32.77) 37.36 (10.53) 15.23 (3.87) 10.94 (3.79) 11.19 (4.15)
Good 299 (63.61) 30.37 (7.54) 12.86 (2.91) 8.75(3.12) 8.76 (2.92)
Underlying medical condition
No 367 (78.09) 31.57 (8.59) 13.41 (3.31) 9.02 (3.25) 9.15(3.33)
Yes® 103 (21.91) 38.83 (11.40) 15.37 (4.68) 11.76 (3.96) 11.70 (4.11)
A history of mental disorder
No 400 (85.11) 31.15 (7.94) 13.19 (3.08) 8.94 (3.15) 9.02 (3.09)
Yesd 70 (14.89) 44.66 (10.84) 17.54 (4.88) 13.47 (3.61) 13.64 (4.21)
Relative or friend confirmed or suspected with COVID-19
No 464 (98.72) 33.22 (9.73) 13.86 (3.75) 9.64 (3.60) 9.72 (3.66)
Yes 6 (1.28) 28.50 (5.54) 11.83 (2.14) 7.67 (3.33) 9.00 (4.15)
Placed in quarantine
No 427 (90.85) 33.19 (9.85) 13.81 (3.83) 9.66 (3.61) 9.72 (3.68)
Yes 43 (9.15) 32.93 (8.18) 14.12 (2.67) 9.21 (3.54) 9.60 (3.59)

(Continued)
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TABLE 1 | Continued

Variables GHQ total score Self-affirmation Anxiety Depression
subscore subscore subscore
(Reversely
coded)
N (%) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Age (years), mean (range) 37.10 (20-62) - - - -
Length of employment (years), mean 15.10 (0-45) - - - -

(range)

GHQ, general health questionnaire; SD, standard deviation; COVID-19, coronavirus disease 2019.

aMedical staff included doctor, nurse, and medical technician.
bNon-medical staff included administrative personnel and logistical personnel.

¢Chronic medical condition included diabetes, hypertension, immunological disease and other.
9Mental disorder included depression, anxiety, insomnia, obsessive-compulsive disorder, and other.

TABLE 2 | Variables that explain variance in GHQ total score, self-affirmation subscore, anxiety subscore, and depression subscore of hospital staff.

Variables GHQ total score Self-affirmation subscore Anxiety subscore Depression subscore

B t p-value B t p-value B t p-value B t p-value
Intercept 8.820  <0.001 9.601  <0.001 6.046  <0.001 5723  <0.001
Job role (Non-medical staff® = Reference)
Medical staff® -0.083 —2.077 0.038 —-0.002 -0.039 0969 -0.127 -2.861 0.004 —-0.094 -2.172 0.030
Self-reported health status (Good = Reference)
Poor 0.062 1658 0.098 0.135 3.312  0.001 0.014 0338 0.735 0.014 0339 0.735
fair 0.099 2554  0.011 0.140  3.342  0.001 0.042 0983 0.326 0.078 1.855  0.064
A history of mental disorder® (No = Reference)
Yes 0259  6.707 <0.001 0.189  4.528 <0.001 0256 5989 <0.001 0.242 5.784  <0.001
Social support level (High = Reference)
Low 0.176 38747 <0.001 0.157  38.102 0.002 0.109 2105 0.036 0.197 3.893 <0.001
Medium 0.113  2.680 0.008 0.140 3.059 0.002 0.039 0.843 0400 0.118 2592  0.010
Coping style scores
Positive —-0.363 —10.289 <0.001 -0.336 -7.784 <0.001 -0.320 -7.247 <0.001 -0.305 -7.053 <0.001
Negative 0.226 6.475 <0.001 0.143 3.789 <0.001 0.212 5,618 <0.001 0.243 6.442  <0.001
R? 0.528 0.448 0.424 0.448
F 16.972* 12.306" 11.161* 12.312*
Durbin-Watson value 1.886 1.971 1.845 1.891

GHQ), general health questionnaire; SSRS, social support sating scale.
aMedical staff included doctor, nurse, and medical technician.
bNon-medical staff included administrative personnel and logistical personnel.

¢Mental disorder included depression, anxiety, insomnia, obsessive-compulsive disorder, and other.

0 < 0.001.

of social support, or negative coping style predict lower level
of self-affirmation.

The third model gave explanations for 42.4% of the variance
in the anxiety subscore. Medical staff (3 = —0.127, p = 0.004)
and positive coping style (B = —0.320, p < 0.001) were associated
with lower anxiety subscore. The history of mental disorder (8
= 0.256, p < 0.001), low level of social support (f = 0.109,
p = 0.036), and negative coping style (3 = 0.212, p < 0.001)
were associated with higher anxiety subscore. The final model
accounted for 44.8% of the variance in the depression subscore.
Medical staff (B = —0.094, p = 0.030) and more positive coping
style (B = —0.305, p < 0.001) were associated with lower

depression subscore. The history of mental disorder (B = 0.242,
p < 0.001), low (8 = 0.197, p < 0.001) or medium social support
level (B =0.118, p = 0.010), and negative coping style (8 = 0.243,
p < 0.001) were associated with higher depression subscore.
The results reveal that non-medical staff and participants with
a history of mental disorder, low social support level, or negative
coping style tend to have higher level of anxiety and depression.

DISCUSSION

This survey investigated the psychological well-being of NDH
staff during the COVID-19 pandemic in China and explored
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its influencing factors, which may help understand how to
best maintain and improve psychological health of NDH
staff. The results show that psychological well-being can be
affected by job role, health status, history of mental disorders,
social support level, and coping style. However, gender, age,
marital status, educational level, underlying medical condition,
length of employment, department, staff grade, and contact
history of COVID-19 are not likely to have an effect on
psychological well-being.

This study found that history of mental disorders was
associated with high levels of anxiety and depression. The high
prevalent psychological problems among hospital staff during
pandemics are anxiety and depression (8, 24). High levels of
anxiety and depression among individuals with history of mental
disorders may be due to the deterioration of their mental health
during a pandemic, which has been demonstrated in previous
studies (25, 26). The findings of this study suggest that hospital
staff with poor physical health tends to have lower level of self-
affirmation. It is known that the high self-affirmation can alleviate
stress and negative emotions (27-31). It enhances positive
emotions such as optimism and self-esteem (27) and promotes
psychological well-being (32). Previous studies have found that
individuals with poor health status and underlying medical
conditions are at risk of developing unfavorable outcomes of
psychological well-being in the face of disasters (26). However,
no association was found between underlying medical conditions
and poor psychological well-being in this study. Poor self-
reported physical health may also be a result of the somatization
symptoms of mental health (33).

There is a substantial literature documenting that the
incidence of mental health problems among medical staff
is higher than other non-service occupational groups (34),
especially during pandemics (35, 36). However, several studies
found that there were no differences in the incidence of anxiety
and depression between medical and non-medical staff within
hospital environment during the SARS and COVID-19 outbreaks
(37, 38). Non-medical staff presented higher levels of anxiety and
depression than medical staff in this survey, which is also stated in
a previous study (39). Potential factors contributing toward this
finding include that medical staff usually have more knowledge
and experience in infection control measures, and they are
more likely to be equipped with adequate personal protective
equipment (PPE) compared to non-medical staff (9, 38-40).
Current studies have reported that inadequate PPE, and having
less pandemic knowledge and training are associated with higher
levels of psychological distress (41, 42). More support should be
provided to non-medical staff, including training, standardizing
work procedures, psychological counseling, and appropriate PPE
to promote physical and mental health during the pandemic.

Results of this study support that the positive coping style
contributes to psychological well-being of the hospital staff,
which is consistent with the previous studies (43-46). Coping
capability is a complex interaction between the individuals and
their circumstances. The coping capability can be divided into
emotional-oriented coping strategy, approach-oriented coping
strategy, and avoidance-oriented coping strategy. In general, the
approach-oriented coping strategy is associated with positive

psychological health outcomes, therefore it is described as a
positive coping style (47). A positive coping approach can help
overcome stress and it is an effective psychological mechanism
to improve mental resilience (43, 44). Positive coping strategies
helped reduce anxiety and depression levels of hospital staff
during the SARS outbreak (45, 46). Interventions that decrease
the use of maladaptive coping style can also reduce long-term
distress (48). However, poor mental health status influences
the approaches of coping strategy which could result in a
negative effect (49). Social support, as an important coping
resource, contributes to developing individual resilience and
effective coping skills in adverse circumstances (50, 51). Social
support helps ease psychological distress (52-54). Studies show
that higher level of social support was correlated with fewer
psychological disorders among hospital staff during the SARS
outbreak (48). This investigation confirms a significant associated
relationship between social support and psychological well-
being. Researchers suggest that hospital staff should be given an
adequate level of moral support and protective equipment (39,
55). Staff should be provided appropriate training on pandemic
awareness and management related to the daily duties and tasks
of different job roles. Besides adequate PPE and welfare support,
a dedicated helpline and counseling will be beneficial to the staff,
who pose a high risk of developing negative emotions and serious
mental illnesses (12).

There are two limitations to this study. The first is that the
social distancing rules during COVID-19 pandemic made it
difficult to conduct a face to face stratified random sampling
survey. The data collected through “Questionnaire Star” was
self-reported by the participants. This may result in inductive
bias. It was not possible to determine response rates. The
participants were recruited from 6 WeChat groups as well as
through colleague referrals. However, the study targeted the
right audience and received a sufficient number of completed
questionnaires. A retrospective face-to-face clinical interview
could be considered post the COVID-19 outbreak when possible.
The second is that as a cross-sectional investigation it lacks
follow-ups. The dynamic change of the psychological distress of
the hospital staff as the pandemic continuing needs to be further
explored. Thus, a further investigation needs to be developed
to continue monitoring the long-term psychological effects on
NDH staft.

In conclusion, the results of this study suggest that non-
medical staff and those who have a history of mental
disorders in NDHs are at high risk of developing anxiety
and depression. Adequate social support and positive coping
strategies can help reduce the psychological stress level
and improve mental well-being. During a pandemic, it is
essential to provide personalized support to the hospital staff
who are vulnerable and in need of social, medical, and
psychological support.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Frontiers in Psychiatry | www.frontiersin.org

February 2021 | Volume 12 | Article 591026


https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

Yao et al.

Influencing Factors of Psychological Well-Being

ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by Medical Ethics Committee of the Beijing Geriatric
Hospital. The patients/participants provided their written
informed consent to participate in this study.

AUTHOR CONTRIBUTIONS

JL supervised this study and is the guarantor. JL and ZM
conceived the idea and designed the method. JL and DY carried
out the statistical analysis and interpreted the results. QX
suggested analytic strategy and commented on the interpretation
of results. DY drafted the manuscript. JL, MC, and QX revised
the manuscript. All authors participated in the data collection

REFERENCES

1. Zhu N, Zhang D, Wang W, Li X, Yang B, Song J, et al. A Novel Coronavirus
from Patients with Pneumonia in China, 2019. N Engl ] Med. (2020) 382:727-
33. doi: 10.1056/NEJM0a2001017

2. Lim YX, Ng YL, Tam JP, Liu DX. Human coronaviruses: a review of virus-host
interactions. Diseases. (2016) 4:26. doi: 10.3390/diseases4030026

3. Coronaviridae Study Group of the International Committee on Taxonomy of
Viruses. The species Severe acute respiratory syndrome-related coronavirus:
classifying 2019-nCoV and naming it SARS-CoV-2. Nat Microbiol. (2020)
5:536-44. doi: 10.1038/541564-020-0695-2

4. Weekly Operational Update on COVID-19 - 6 November 2020. (2020).
Available online at:  https://www.who.int/publications/m/item/weekly-
epidemiological-update- - -5-january-2021

5. Nguyen LH, Drew DA, Graham MS, Joshi AD, Guo CG, Ma W, et al.
Risk of COVID-19 among front-line health-care workers and the general
community: a prospective cohort study. Lancet Public Health. (2020) 5:e475-
83. doi: 10.1016/52468-2667(20)30164-X

6. Zhang WR, Wang K, Yin L, Zhao WE Xue Q, Peng M, et al. Mental
health and psychosocial problems of medical health workers during the
COVID-19 epidemic in China. Psychother Psychosom. (2020) 89:242-
50. doi: 10.1159/000507639

7. Lu W, Wang H, Lin Y, Li L. Psychological status of medical workforce during
the COVID-19 pandemic: a cross-sectional study. Psychiatry Res. (2020)
288:112936. doi: 10.1016/j.psychres.2020.112936

8. Elkholy H, Tawfik E, Ibrahim I, Salah El-Din W, Sabry M, Mohammed S, et al.
Mental health of frontline healthcare workers exposed to COVID-19 in Egypt:
a call for action. Int ] Soc Psychiatry. (2020). doi: 10.1177/0020764020960192.
[Epub ahead of print].

9. Liang Y, Wu K, Zhou Y, Huang X, Zhou Y, Liu Z. Mental health in frontline
medical workers during the 2019 novel coronavirus disease epidemic in
China: a comparison with the general population. Int ] Environ Res Public
Health. (2020) 17:6550. doi: 10.3390/ijerph17186550

10. Chong MY, Wang WC, Hsieh WC, Lee CY, Chiu NM, Yeh WC,
et al. Psychological impact of severe acute respiratory syndrome on
health workers in a tertiary hospital. Br ] Psychiatry. (2004) 185:127-
33. doi: 10.1192/bjp.185.2.127

11. Raudenskd ], Steinerova V, Javurkovd A, Urits I, Kaye AD, Viswanath
O, et al. Occupational burnout syndrome and post-traumatic stress
among healthcare professionals during the novel coronavirus disease 2019
(COVID-19) pandemic. Best Pract Res Clin Anaesthesiol. (2020) 34:553—
60. doi: 10.1016/j.bpa.2020.07.008

12. Chen Q, Liang M, Li Y, Guo ], Fei D, Wang L, et al. Mental health care for
medical staff in China during the COVID-19 outbreak. Lancet Psychiatry.
(2020) 7:e15-6. doi: 10.1016/52215-0366(20)30078-X

and preparation of this manuscript. All authors approved the
submission of this manuscript.

FUNDING

This study was funded by the Beijing Municipal Administration
of Hospitals Clinical Medicine Development of Special
Funding Support (ZYLX201834); the Capital's Funds for
Health Improvement and Research (2020-2-2191); the National
Key R&D Program of China (2017YFE0118800)-European
Commission Horizon 2020 (779238-PRODEMOS).

ACKNOWLEDGMENTS

The authors appreciate all participants and colleagues for their
involvement and cooperation.

13. Phelan AL, Katz R, Gostin LO. The novel coronavirus originating in Wuhan,
China: challenges for global health governance. JAMA. (2020) 323:709-
10. doi: 10.1001/jama.2020.1097

14. Best SJ, Harrison C. Internet Survey Methods. The SAGE Handbook of Applied
Social Research Methods. Thousand Oaks, CA: SAGE Publications, Inc. (2009).
p. 413-34. doi: 10.4135/9781483348858.n13

15. Zhan YX, Zhao SY, Yuan J, Liu H, Liu YE Gui LL, et al. Prevalence and
influencing factors on fatigue of first-line nurses combating with COVID-19
in China: a descriptive cross-sectional study. Curr Med Sci. (2020) 40:625-
35. doi: 10.1007/s11596-020-2226-9

16. Labrague L], De Los Santos JAA. COVID-19 anxiety among front-line
nurses: predictive role of organisational support, personal resilience and social
support. ] Nurs Manag. (2020) 28:1653-61. doi: 10.1111/jonm.13121

17. Goldberg DP. The Detection of Psychiatric Illness by Questionnaire: A
Technique for the Identification and Assessment of Non-Psychotic Psychiatric
Illness. Oxford: Oxford University Press (1972).

18. Li H, Boey K. Assessing psychological well-being of college students:
Psychometric properties of GHQ-20. Psychol Dev Educ. (2002) 1:75-
9. doi: 10.16187/].CNKLISSN1001-4918.2002.01.016

19. Huang Y, Wu R, Wu J, Yang Q, Zheng S, Wu K. Psychological resilience,
self-acceptance, perceived social support and their associations with mental
health of incarcerated offenders in China. Asian ] Psychiatr. (2020)
52:102166. doi: 10.1016/j.ajp.2020.102166

20. Xiao S. Theory and application research on social support rate scale. J Clin
Psychiatry. (1994) 4:98-100.

21. Wang YH, Haslam M, Yu M, Ding ], Lu Q, Pan F. Family functioning, marital
quality and social support in Chinese patients with epilepsy. Health Qual Life
Outcomes. (2015) 13:10. doi: 10.1186/s12955-015-0208-6

22. Xie Y. Reliability and validity of the simplified Coping Style Questionnaire.
Chin ] Clin Psychol. (1998) 6:114-5.

23. Austin PC, Steyerberg EW. The number of subjects per variable
required in linear regression analyses. ] Clin Epidemiol. (2015)
68:627-36. doi: 10.1016/j.jclinepi.2014.12.014

24. Gao ], Zheng P, Jia Y, Chen H, Mao Y, Chen S, et al. Mental health problems
and social media exposure during COVID-19 outbreak. PLoS ONE. (2020)
15:¢0231924. doi: 10.1371/journal.pone.0231924

25. Merriman C, Norman P, Barton J. Psychological correlates
of  PTSD symptoms following stroke. Psychol Health
Med. (2007) 12:592-602. doi: 10.1080/1354850060116
2747

26. Guo J, Wu P, Tian D, Wang X, Zhang W, Zhang X, et al
Post-traumatic ~ stress disorder among adult survivors of the
Wenchuan earthquake in China: a repeated cross-sectional study.

] Anxiety  Disord. 28:75-82.  doi:

2.001

(2014) 10.1016/j.janxdis.2013.1

Frontiers in Psychiatry | www.frontiersin.org

February 2021 | Volume 12 | Article 591026


https://doi.org/10.1056/NEJMoa2001017
https://doi.org/10.3390/diseases4030026
https://doi.org/10.1038/s41564-020-0695-z
https://www.who.int/publications/m/item/weekly-epidemiological-update---5-january-2021
https://www.who.int/publications/m/item/weekly-epidemiological-update---5-january-2021
https://doi.org/10.1016/S2468-2667(20)30164-X
https://doi.org/10.1159/000507639
https://doi.org/10.1016/j.psychres.2020.112936
https://doi.org/10.1177/0020764020960192
https://doi.org/10.3390/ijerph17186550
https://doi.org/10.1192/bjp.185.2.127
https://doi.org/10.1016/j.bpa.2020.07.008
https://doi.org/10.1016/S2215-0366(20)30078-X
https://doi.org/10.1001/jama.2020.1097
https://doi.org/10.4135/9781483348858.n13
https://doi.org/10.1007/s11596-020-2226-9
https://doi.org/10.1111/jonm.13121
https://doi.org/10.16187/J.CNKI.ISSN1001-4918.2002.01.016
https://doi.org/10.1016/j.ajp.2020.102166
https://doi.org/10.1186/s12955-015-0208-6
https://doi.org/10.1016/j.jclinepi.2014.12.014
https://doi.org/10.1371/journal.pone.0231924
https://doi.org/10.1080/13548500601162747
https://doi.org/10.1016/j.janxdis.2013.12.001
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

Yao et al.

Influencing Factors of Psychological Well-Being

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Taylor SE DKS. Self-Enhancement and Self-Affirmation: The Consequences of
Positive Self-Thoughts for Motivation and Health. Handbook of Motivation
Science. New York, NY: Guilford Press (2008) p. 57-70.

Markus KHR. On being well: the role of the self in building
the bridge from philosophy to biology. Psychol Ing. (1998)
9:49-53. doi: 10.1207/s15327965pli0901_7

Liu TJ, Steele CM. Attributional analysis as self-affirmation. ] Pers Soc Psychol.
(1986) 51:531-40. doi: 10.1037/0022-3514.51.3.531

Creswell JD, Welch WT, Taylor SE, Sherman DK, Gruenewald TL,
Mann T. Affirmation of personal buffers neuroendocrine
and psychological stress responses. Sci. (2005) 16:846-
51. doi: 10.1111/j.1467-9280.2005.01624.x

Dutcher JM, Eisenberger NI, Woo H, Klein WMP, Harris PR, Levine JM, et
al. Neural mechanisms of self-affirmation’s stress buffering effects. Soc Cogn
Affect Neurosci. (2020) 15:1086-96. doi: 10.1093/scan/nsaa042

Chen W], Nelson AM, Johnson HB, Fleming R. Effects of self-
affirmation on emotion and cardiovascular responses. Stress Health.
(2020). doi: 10.1002/smi.2986

Calhoun PS, Wiley M, Dennis ME Beckham JC. Self-reported health
and physician diagnosed illnesses in women with posttraumatic stress
disorder and major depressive disorder. J Trauma Stress. (2009) 22:122—
30. doi: 10.1002/jts.20400

Wieclaw J, Agerbo E, Mortensen PB, Bonde JP. Risk of affective and stress
related disorders among employees in human service professions. Occup
Environ Med. (2006) 63:314-9. doi: 10.1136/0em.2004.019398

Moll SE. The web of silence: a qualitative case study of early intervention and
support for healthcare workers with mental ill-health. BMC Public Health.
(2014) 14:138. doi: 10.1186/1471-2458-14-138

Guerrini CJ, Storch EA, McGuire AL. Essential, not peripheral: addressing
health care workers’ mental health concerns during the COVID-19 pandemic.
J Occup Health. (2020) 62:e12169. doi: 10.1002/1348-9585.12169

Bai Y, Lin CC, Lin CY, Chen JY, Chue CM, Chou P. Survey of stress reactions
among health care workers involved with the SARS outbreak. Psychiatr Serv.
(2004) 55:1055-7. doi: 10.1176/appi.ps.55.9.1055

Wang W, Song W, Xia Z, He Y, Tang L, Hou J, et al. Sleep disturbance and
psychological profiles of medical staff and non-medical staff during the early
outbreak of COVID-19 in Hubei Province, China. Front Psychiatry. (2020)
11:733. doi: 10.3389/fpsyt.2020.00733

Jiang E Liu S, Zhao N, Xie Y, Wang S, Ouyang X, et al. Psychological
status of the staff in a general hospital during the outbreak of coronavirus
disease 2019 and its influential factors. | Cent South Univ (Med Sci). (2020)
45:641-8. doi: 10.3389/fpsyg.2020.01841

Theduru-Anderson K. Reflections on the lived experience of working with
limited personal protective equipment during the COVID-19 crisis. Nurs Inq.
(2020). doi: 10.1111/nin.12382. [Epub ahead of print].

Carter SE, O'Reilly M, Frith-Powell ], Umar Kargbo A, Byrne D,
Niederberger E. Treatment seeking and Ebola community care centers
in Sierra Leone: a qualitative study. J Health Commun. (2017) 22:66-
71. doi: 10.1080/10810730.2016.1216204

Bukhari EE, Temsah MH, Aleyadhy AA, Alrabiaa AA, Alhboob
AA, Jamal AA, et al. Middle East respiratory syndrome coronavirus
(MERS-CoV) outbreak perceptions of risk and stress evaluation
in nurses. J Infect Dev Ctries. (2016) 10:845-50. doi: 10.3855/jidc.
6925

values
Psychol

Gooding PA, Littlewood D, Owen R, Johnson J, Tarrier N.
Psychological ~ resilience in  people experiencing  schizophrenia
and suicidal thoughts and behaviours. ] Ment Health. (2019)

28:597-603. doi: 10.1080/09638237.2017.1294742

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Gloria CT, Steinhardt MA. Relationships among positive emotions,
coping, resilience and mental health. Stress Health. (2016) 32:145-
56. doi: 10.1002/smi.2589

Chua SE, Cheung V, Cheung C, McAlonan GM, Wong JW, Cheung
EP, et al. Psychological effects of the SARS outbreak in Hong Kong
on high-risk health care workers. Can ] Psychiatry. (2004) 49:391-
3. doi: 10.1177/070674370404900609

Chen R, Chou KR, Huang Y], Wang TS, Liu SY, Ho LY. Effects of a SARS
prevention programme in Taiwan on nursing staff’s anxiety, depression
and sleep quality: a longitudinal survey. Int | Nurs Stud. (2006) 43:215-
25. doi: 10.1016/j.ijnurstu.2005.03.006

Taylor SE, Stanton AL. Coping resources,
mental  health. Annu  Rev  Clin  Psychol.
401. doi: 10.1146/annurev.clinpsy.3.022806.091520
Maunder RG, Lancee W], Balderson KE, Bennett JP, Borgundvaag B, Evans
S, et al. Long-term psychological and occupational effects of providing
hospital healthcare during SARS outbreak. Emerg Infect Dis. (2006) 12:1924-
32. doi: 10.3201/eid1212.060584

Skapinakis P, Bellos S, Oikonomou A, Dimitriadis G, Gkikas P, Perdikari
E, et al. Depression and its relationship with coping strategies and
illness perceptions during the COVID-19 lockdown in Greece: a
cross-sectional survey of the population. Depress Res Treat. (2020)
2020:3158954. doi: 10.1155/2020/3158954

Zhou J, Feng L, Hu C, Pao C, Xiao L, Wang G. Associations among depressive
symptoms, childhood abuse, neuroticism, social support, and coping style in
the population covering general adults, depressed patients, bipolar disorder
patients, and high risk population for depression. Front Psychol. (2019)
10:1321. doi: 10.3389/fpsyg.2019.01321

Wills TA. Social support and interpersonal relationships. Rev Pers Soc Psychol.
(1982) 12:265-89.

Santini ZI, Koyanagi A, Tyrovolas S, Mason C, Haro JM. The association
between social relationships and depression: a systematic review. | Affect
Disord. (2015) 175:53-65. doi: 10.1016/j.jad.2014.12.049

Wang J, Mann E Lloyd-Evans B, Ma R, Johnson S. Associations
between loneliness and perceived social support and outcomes of
mental health problems: a systematic review. BMC Psychiatry. (2018)
18:156. doi: 10.1186/512888-018-1736-5

Gariépy G, Honkaniemi H, Quesnel-Vallée A. Social support and protection
from depression: systematic review of current findings in Western countries.
Br ] Psychiatry. (2016) 209:284-93. doi: 10.1192/bjp.bp.115.169094

Teng Z, Huang ], Qiu Y, Tan Y, Zhong Q, Tang H, et al. Mental health of front-
line staff in prevention of coronavirus disease 2019. ] Cent South Univ (Med
Sci). (2020) 45:613-9. doi: 10.11817/j.issn.1672-7347.2020.200241

coping  processes,
(2007)  3:377-

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

The reviewer HW declared a shared affiliation with several of the authors,
DY, JL, ZM, ML, WL, HM, YH, to the handling editor at time of review.

Copyright © 2021 Yao, Lyu, Ma, Champ, Xiong, Li, Li, Mu, Hu, Gao and Jia.
This is an open-access article distributed under the terms of the Creative Commons
Attribution License (CC BY). The use, distribution or reproduction in other forums
is permitted, provided the original author(s) and the copyright owner(s) are credited
and that the original publication in this journal is cited, in accordance with accepted
academic practice. No use, distribution or reproduction is permitted which does not
comply with these terms.

Frontiers in Psychiatry | www.frontiersin.org

February 2021 | Volume 12 | Article 591026


https://doi.org/10.1207/s15327965pli0901_7
https://doi.org/10.1037/0022-3514.51.3.531
https://doi.org/10.1111/j.1467-9280.2005.01624.x
https://doi.org/10.1093/scan/nsaa042
https://doi.org/10.1002/smi.2986
https://doi.org/10.1002/jts.20400
https://doi.org/10.1136/oem.2004.019398
https://doi.org/10.1186/1471-2458-14-138
https://doi.org/10.1002/1348-9585.12169
https://doi.org/10.1176/appi.ps.55.9.1055
https://doi.org/10.3389/fpsyt.2020.00733
https://doi.org/10.3389/fpsyg.2020.01841
https://doi.org/10.1111/nin.12382
https://doi.org/10.1080/10810730.2016.1216204
https://doi.org/10.3855/jidc.6925
https://doi.org/10.1080/09638237.2017.1294742
https://doi.org/10.1002/smi.2589
https://doi.org/10.1177/070674370404900609
https://doi.org/10.1016/j.ijnurstu.2005.03.006
https://doi.org/10.1146/annurev.clinpsy.3.022806.091520
https://doi.org/10.3201/eid1212.060584
https://doi.org/10.1155/2020/3158954
https://doi.org/10.3389/fpsyg.2019.01321
https://doi.org/10.1016/j.jad.2014.12.049
https://doi.org/10.1186/s12888-018-1736-5
https://doi.org/10.1192/bjp.bp.115.169094
https://doi.org/10.11817/j.issn.1672-7347.2020.200241
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

	Influencing Factors of Psychological Well-Being of the Non-designated Hospital Staff in China During the COVID-19 Pandemic
	Introduction
	Methods
	Study Design and Participants
	Sociodemographic, Employment, and Health Data Collection
	Contact History of COVID-19
	Psychological Status
	Social Support
	Coping Style

	Statistical Analysis

	Results
	Sociodemographic Characteristics, Employment History, Health Status, and Contact History of COVID-19
	Influencing Factors of Psychological Well-Being

	Discussion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Acknowledgments
	References


