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Abstract

BACKGROUND
Health care workers treating coronavirus disease 2019 (COVID-19) patients
experience burnout and stress due to overwork and poor working conditions.

AIM
To investigate the work experiences of frontline health care workers in Wuhan
city and Qinghai province, China, during the COVID-19 outbreak.

METHODS

In this cross-sectional descriptive study, a self-reported questionnaire was
designed to evaluate work experiences of medical staff throughout the course of
the COVID-19 pandemic. A total of 178 health care workers responded to the
questionnaire between February 19 and 29, 2020. Higher questionnaire dimen-
sional score confirmed dimensional advantage.

RESULTS

Of all dimensions evaluated by this questionnaire, the occupational value
dimension had the highest mean score of 2.61 (0.59), followed by the
support/security dimension score of 2.30 (0.74). Occupational protection scored
lowest at 1.44 (0.75), followed by work environment at 1.97 (0.81). The social
relationships dimension had an intermediate score of 2.06 (0.80). Significant
differences in working conditions were observed across hospital departments,
with the fever ward scoring lowest. Total scores also differed significantly across
workplaces; the fever outpatient department scored lowest (P < 0.01). This
phenomenon was likely due to the fact that work in the fever outpatient depart-
ment, where many patients present to hospital, necessitates constant contact with
a large number of individuals with insufficient provision of resources (such as
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protective equipment and social support). Medical workers in the fever outpatient department
were burdened with a fear of COVID-19 infection and a lower sense of professional value as
compared to workers in other hospital departments. Medical staff in Wuhan worked longer hours
(P <0.01) as compared to elsewhere. The mean support/security dimension score was higher for
tertiary hospital as compared to secondary hospital medical staff as well as for Wuhan area as
compared to Qinghai region staff (P < 0.01). Staff in Wuhan had a lower mean work environment
score as compared to staff in Qinghai (P < 0.05).

CONCLUSION

Medical staff treating COVID-19 patients in China report poor occupational experiences strongly
affected by work environment, occupational protection and social relationships. Health care
managers must address the occupational needs of medical staff by ensuring a supportive and safe
work environment.

Key Words: Novel coronavirus; COVID-19; Health care worker; Occupational exposure; Personal protective
equipment

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Several studies have reported on mental health care and infection prevention for health care
workers, but there has been no research on the experiences of health care workers during the early stage of
the coronavirus disease 2019 (COVID-19) pandemic, when little was known about the disease. We
developed a questionnaire to evaluate health care workers’ work experiences consisting of five domains:
Support/security, work environment, occupational protection, and social relationships, and occupational
value. Health care workers treating COVID-19 patients in China had poor work experiences overall.
Health care managers should address the problems faced by health care workers by providing high-quality
personal protective equipment and adequate training and ensuring a supportive and safe work
environment.

Citation: Li XF, Zhou XL, Zhao SX, Li YM, Pan SQ. Health care worker occupational experiences during the
COVID-19 outbreak: A cross-sectional study. World J Clin Cases 2022; 10(16): 5275-5286

URL: https://www.wjgnet.com/2307-8960/full/v10/i16/5275 .htm

DOI: https://dx.doi.org/10.12998/wjcc.v10.i16.5275

INTRODUCTION

The outbreak of a novel coronavirus tentatively named 2019 novel coronavirus (2019-nCoV) was
reported by the World Health Organization (WHO) on January 12, 2020 in Wuhan, Hubei Province,
China. The virus spread rapidly to all Chinese provinces and the majority of other countries[1]. The
WHO declared the 2019-nCoV pandemic a public health emergency of international concern on January
30, 2020, and on February 11, 2020, the disease was officially named coronavirus disease 2019 (COVID-
19)[2].

This virus is transmitted by contact with respiratory droplets from an infected individual[3]. The
incubation period usually lasts 3-7 d and does not exceed 14 d[4]. The main symptoms are fever, dry
cough and fatigue[5]. Because of its strong infectivity, COVID-19 has been listed as a Category B
infectious disease by the National Center for Disease Control and Prevention, although prevention and
control measures used for Category A infectious diseases are currently recommended[6,7]. Since
February, health care workers from Qinghai have voluntarily traveled to Hubei to help treat the rising
number of infected patients. In order to slow the spread of COVID-19 and care for patients confirmed or
suspected to be infected with the virus, additional services such as fever clinics and infectious isolation
units have been established at many hospitals[6]. Frontline health care workers have faced enormous
challenges including an overwhelming workload, shortage of personal protective equipment (PPE) and
an uncertain course of the pandemic. Multiple studies have shown that frontline medical staff treating
COVID-19 patients have a high risk of developing mental health conditions including anxiety, stress
and feeling that they are inadequately prepared for their duties[8-11]. Occupational experiences of staff
working in different hospital departments during the COVID-19 outbreak have not been evaluated in
detail. Poor occupational experience is not only detrimental to the physical and mental state of medical
staff but also affects the quality of services provided to patients[12]. Here, we developed a questionnaire
according to the Delphi method to evaluate work experiences of frontline health care staff treating
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COVID-19 inpatients in the city of Wuhan and province of Qinghai. Our analysis of factors affecting
medical staff work experience provides guidance concerning the establishment of services and policies
that ensure safe and productive clinical work environments. This cross-sectional survey details both
environmental and human resources hazards faced by medical staff in this unprecedented emergency
that has tested health systems worldwide. It is critical for medical staff, especially trainees, to receive
appropriate guidance regarding emergency response practices in order to enhance public health
capabilities and preparedness. As grassroots medical workers face challenges of increasing severity with
the outbreak of COVID-19, many previously neglected issues have been brought into the spotlight
including those concerning basic medical care, preventive medicine and psychological counseling for
both patients and medical staff. Even with ample manpower, not all hospitals take sufficient precautions
in dealing with emergency situations. This study aims to detail a certain theoretical basis for structuring
future approaches to mass medical emergencies and at the same time call on health care staff to actively
take care of their mental health for better service of the public good.

MATERIALS AND METHODS

Study design

This study is a descriptive study. Throughout the COVID-19 outbreak, occupational experiences of
frontline medical staff in Wuhan city and Qinghai province, China, was evaluated. Study subjects were
selected with the aid of random numbers. The research team included staff from Wuhan Xizhou
Hospital, Qinghai Provincial People’s Hospital and Qinghai Provincial Fourth People’s Hospital. Before
the start of formal surveying, 20 research subjects were selected for pre-experimental preparation;
response scales were defined at the same time. Data were collected using Questionnaire Star (an online
survey tool). If response time was less than 30 s or the same score was provided more than five times in
a row, the questionnaire was regarded as invalid. Questionnaire recovery rate was 100%. The mean total
work experience score (+ SD) of these 20 front-line medical staff was 50.34 (12.51); their mean occupa-
tional protection, occupational value, work environment, support/safety and social relationships scores
were 1.98 (0.54), 2.61 (0.59), 1.32 (0.64), 2.03 (0.49) and 1.56 (0.71), respectively.

Sample size estimation

According to values in reference literature and our pre-experimental sample size estimation, the
required sample size was found required to be 5-10 times the number of questionnaire items[13].
Considering a sample loss rate of 10%, target sample size was determined to be 176-352; a total of 178
questionnaires were finally distributed.

Participants

A total of 178 frontline health care workers from hospitals in the city of Wuhan and two designated
hospitals in Qinghai province who worked in fever, observation and isolation wards were enrolled.
Frontline medical personnel involved in the diagnosis, treatment, and care of patients with confirmed or
suspected COVID-19 who provided informed consent and volunteered to participate in this study met
our inclusion criteria. Health care workers who had been involved in such medical work for less than
one week were excluded from analysis[14].

Study instruments
General information questionnaire: This part of the questionnaire evaluated for hospital level, work
area, workplace, sex, occupation, age, education level, and years of work experience (Table 1).

Work experience questionnaire: This part of the questionnaire was developed based on relevant prior
literature as well as expert opinion[15-20]. The questionnaire comprised five dimensions and a total of
36 items; questionnaire data were evaluated by nine experts including an intensive care unit medical
specialist (chief physician), a hospital infection specialist (deputy chief nurse) and seven nursing experts
(five deputy chief nurses and two chief nurses). The Delphi technique consisted of two rounds. In the
first round, experts were asked to rank the importance of features for work experiences using a five-
point Likert-type scale (essential; important but not essential; regular; not important; not required). The
experts were also encouraged to provide further information regarding the proposed list of features via
free text responses. In the second round, the drafted set of criteria was evaluated along with analysis of
round one data. Experts indicated their agreement with each aspect of the criteria as well as overall
questionnaire structure using a four-point Likert-type scale (strongly disagree; disagree; agree; strongly
agree). The expert positive coefficient of the two rounds was 100%. In the first round, six experts put
forth suggestions for revision and two items were deleted. In the second round, there was general
agreement among experts regarding questionnaire items. First and second round scores were as follows:
Expert consultation, 0.870 and 0.890; maturity coefficients, 0.779 and 0.842; authority coefficients, 0.810
and 0.862; coefficients of variation among experts, 0.287 and 0.254; and number of co-adjustment
systems, 0.303 and 0.154. Kendall’s WV test indicated that the difference between the latter two coeffi-
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Table 1 General characteristics and work experiences of medical staff treating coronavirus disease 2019 cases in Wuhan city and

Qinghai province (n = 173)

Item
Characteristic n (%) . Work Protection Social Senseof Total  Working
Support/security . . . .
environment  experience relationships worth score (d)
Hospital grade
Tertiary 101 17.38 (4.55)° 16.37 (6.77) 8.73 (4.78) 16.57 (6.54) 7.96 (1.96)  66.34 22,99
(584) 1637)  (9.01)°
Secondary 72 14.29 (5.42) 14.79 (6.05) 8.44 (4.03) 16.31 (6.18) 761 (145) 6343 25.82 (7.93)
(41.6) (12.08)
Geographic location of
work
Wuhan city 108 15.12 (5.27)" 14.74 (6.13)" 8.19 (4.19) 16.76 (6.31) 781 (1.61)  65.05 26.41
(62.4) (13.45) (7.83)"
Qinghai province 65 17.71 (4.53) 17.32 (6.86) 9.32 (4.86) 15.97 (6.50) 7.83(2.02)  65.26 20.45 (8.77)
(37.6) (16.83)
Work department
Fever clinic 15(8.7) 13.87 (5.18) 15.40 (5.74) 9.87 (5.88) 5.95 (1.47)° 6.00 (3.05)°  50.00 22.93 (8.99)
(25.39)°
Observation ward 15(8.7) 14.20 (7.38) 15.07 (7.45) 7.93 (5.79) 7.50 (1.51) 7.87 (220)  65.56 26.87 (6.12)
(18.33)
General isolation ward 67 15.87 (6.45) 15.28 (6.48) 7.90 (4.31) 6.43 (1.81) 773 (1.54)  64.43 25.36 (8.60)
(38.7) (12.86)
Critical isolation unit 53 17.51 (6.49) 16.26 (6.98) 9.23 (4.15) 5.88 (1.86) 8.13 (1.36)  67.77 23.62 (9.71)
(30.6) (11.33)
Mobile (temporary 19 (11)  19.95 (4.52) 1642 (5.52) 9.00 (3.73) 6.07 (1.66) 847 (1.12)  70.61 19.95 (4.99)
field) hospital 9.37)
Other 4(23) 14.25(3.50) 15.75 (7.41) 8.50 (3.11) 6.34 (1.65) 8.50 (0.58)  70.84 26.00
(4.81) (12.19)
Profession
Doctor 24 14.38 (5.18) 15.29 (5.55) 7.38 (3.79) 15.2 (4.66) 738 (1.74) 6146 27.88 (7.57)
(13.9) (14.50)
Nurse 142 16.46 (5.06) 15.73 (6.72) 8.74 (4.51) 16.52 (6.65) 7.92 (1.75)  66.02 23.62 (8.65)
(82.1) (14.59)
Infection control staff'  5(2.9)  14.40 (7.37) 17.80 (6.42) 11.00 (6.20) 19.60 (5.55) 7.00 (2.45)  58.33 23.60 (9.63)
(20.41)
Other” 2(1.2) 1450 (0.71) 14.00 (4.24) 8.50 (4.95) 18.50 (6.36) 750 (212) 6250 20.00
(17.68)  (16.97)
Work experience (yr)
<2 10 (5.8) 18.30 (2.91) 16.80 (4.34) 9.50 (2.22) 15.00 (5.73) 7.70 (2.16)  64.17 16.50
(18.02)  (8.55)"
>2-<5 27 15.63 (5.85) 15.56 (7.11) 9.93 (4.35) 16.22 (6.68) 774 (1.87) 6451 20.67 (8.87)
(15.6) (15.61)
>5-<10 67 16.09 (5.37) 15.70 (7.06) 8.78 (4.26) 17.25 (6.46) 769 (1.92)  64.05 24.67 (8.61)
(387) (16.04)
210-<20 50 16.72 (4.27) 16.22 (6.00) 7.90 (4.79) 16.26 (5.95) 8.10 (1.50)  67.50 25.56 (7.65)
(28.9) (12.51)
220-<30 15(8.7) 13.73 (5.75) 14.27 (5.73) 7.53 (4.96) 15.87 (6.96) 767 (1.72)  63.89 29.60 (6.24)
(14.32)
230 4(23) 1475 (7.41) 13.25 (8.42) 7.75 (6.80) 13.25 (9.18) 7.75(1.26)  64.59 20.75
(1049)  (1147)
Sex
Male 31 16.19 (5.08) 14.90 (6.38) 8.90 (4.62) 15.97 (5.95) 7.71(1.99)  64.25 24.48 (9.26)
(17.9) (16.55)
WJCC | https://www.wjgnet.com 5278 June 6,2022 | Volume10 | Issuel6 |

JBaishideng®



Li XF et al. Experiences of COVID-19 medical workers

Female 142 16.07 (5.18) 15.89 (6.55) 8.55 (4.45) 16.57 (6.48) 7.84 (1.73)  65.32 24.10 (8.57)
82.1) (14.40)
Marital status
Unmarried 50 17.00 (5.47) 17.06 (6.20) 9.88 (4.49) 17.48 (5.99) 770 (221) 6417 22.10 (8.47)
(28.9) (18.39)
Married 114 15.47 (5.05) 15.05 (6.54) 8.00 (4.38) 15.77 (6.35) 7.81(1.58)  65.06 24.84 (8.85)
(65.9) (13.16)
Divorced 7 (4) 20.14 (0.90) 16.57 (7.85) 9.71 (4.68) 19.57 (8.81) 9.00 (0.00)  75.00 28.43 (5.19)
(0.00)
Widowed 2(1.2) 14.50 (0.71) 16.50 (7.78) 8.00 (4.24) 19.50 (4.95) 7.00 (2.83)  58.34 22.50 (2.12)
(23.57)
Level of education
College degree or below 42 16.02 (5.24) 16.19 (6.07) 9.21 (4.51) 16.52 (5.58) 7.79 (1.79)  64.88 21.05
(24.3) (1490)  (8.75)°
Undergraduate 126 16.22 (5.15) 15.66 (6.66) 8.41 (4.55) 16.50 (6.69) 7.85(1.78)  65.41 25.16 (8.35)
(72.8) (14.84)
Graduate student 5(29) 13.40 (4.56) 13.00 (6.78) 8.60 (1.14) 15.00 (5.10) 7.20 (1.64)  60.00 25.40

Professional title

(13.69)  (11.41)

Primary 100 16.28 (5.24) 15.86 (6.70) 9.15 (4.21) 16.76 (6.49) 778 (1.95)  64.83 22.65
(57.8) (16.22) (8.91)°

Intermediate 57 16.51 (4.63) 16.00 (6.64) 7.72 (4.64) 16.05 (6.72) 795 (148)  66.23 26.11 (7.63)
(32.9) (12.34)

Advanced 16 (9.2) 13.44 (5.85) 13.75 (4.52) 8.44 (5.19) 16.06 (4.20) 7.56 (1.63)  63.02 26.75 (9.13)

(13.60)

Age (yr)

<25 19 17.67 (5.53) 16.94 (6.00) 9.83 (4.46) 17.11 (6.26) 717 250)  59.72 19.28
(11.0) (20.86) (8.97)°

25-29 52 15.31 (6.01) 15.48 (6.84) 9.35 (4.18) 16.77 (6.09) 7.81(1.97)  65.06 22.73 (9.03)
(30.1) (16.42)

30-34 53 16.58 (4.05) 15.96 (6.78) 7.94 (4.33) 15.94 (7.05) 794 (147)  66.20 24.40 (8.58)
(30.6) (12.28)

35-39 22 17.73 (4.13) 16.64 (6.87) 8.36 (5.21) 17.55 (5.89) 841 (1.05)  70.08 27.45 (6.23)
(12.7) (8.78)

40-44 20 14.45 (5.13) 15.30 (4.77) 8.35 (4.59) 16.55 (5.78) 755 (1.88)  62.92 28.05 (7.62)
(11.6) (15.64)

>45 7 (40) 13.86 (6.39) 11.71 (6.58) 6.71 (5.15) 14.43 (6.75) 757 (1.51)  63.10 24.86 (9.60)

(12.60)
ap <0.05.
bp<0.01.

"Hospital infection control workers.

2Logistics support personnel and health administrator.

Values in the table are shown as mean + SD unless otherwise indicated.
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cients was statistically significant (P < 0.001). The questionnaire was subjected to exploratory factor
analysis and the principal component of the characteristic root > 1 was extracted (Table 2); this leads to
the deletion of two items. The Kaiser-Meyer-Olkin value was determined to be 0.899, which explained
69.60% of the total variance. Coefficients of Cronbach’s a for different dimensions were 0.929 for
support/security, 0.913 for working conditions, 0.823 for occupational protection, 0.897 for social
relationships, and 0.732 for occupational value. The Cronbach’s a coefficient for the entire questionnaire
was 0.925, indicating good reliability and validity. The final version of the questionnaire included five
dimensions (support/security; working conditions; occupational protection; social relationships; and
occupational value) and a total of 32 items. The support/safety dimension was assessed by evaluating
whether pre-job training, guaranteed rest periods and support of human resources were reasonable; the
working condition dimension was assessed by evaluating whether a reasonable management process
was effected and materials complete; the occupational safety dimension was assessed by evaluating
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Table 2 Exploratory factor analysis of the work experiences questionnaire

Common elements
1 2 3 4 5

Support guarantee

Adequate knowledge and skill training before taking up the post -0.059 0916 0.137 0.068 0.008
Prepared for an outbreak -0.082 0.928 0.157 0.084 0.021
Adequate nursing staff -0.119 0918 0.102 0.034 0.027
Hospital layout conforming to requirements of nosocomial infection control -0.058 0.869 0119 0.06 0.035
Presence of logistic support (e.g., catering, oxygen, provision of appropriate equipment) -0.053 0.898 0.124 0.108 -0.017
Good quality sleeping environment -0.152 0.878 0.07 0.008 -0.063
Adequate nutritional support -0.05 0.93 0.091 0.047 -0.004

Occupational environment

Lack of personal protective equipment use and infection prevention measures 0.616 -0.041 023 -0.145 0.025
Fear of infection, uncertainty regarding adequate protection (e.g., fear that masks are not suitable and allow for 0577 0.006 0358 -0.18 -0.102
leakage around the edges)

Wearing protective equipment makes it difficult to communicate with patients and blocks sound 0477 -0.111 0.553 -0.196 0.037
Wearing protective equipment makes it difficult to communicate with patients and blocks sound 0364 -0.071 0.657 -0.362 0.03
The difficulty of conducting nursing procedures increased while wearing protective equipment 0368 -0.12 0.617 -0.274 0.023
Various types of protective equipment models are not known to meet protection requirements 0.619 -0.007 0415 -0.271 -0.063
The most authoritative scientific practice guidance cannot be obtained in a timely manner 0.829 0119 -0.155 0.065 -0.297
Inconsistent work guidelines and recommendations from different channels cause confusion 0.813 0.118 0.043 0.086 -0.348
The hospital does not have sound working systems and processes 0.807 0.043 -0.134 0.086 -0.259
I do not know how to implement my duties and carry out procedures 0.819 0.05 -0.109 0.063 -0.313

Occupational protection

Lack of materials: Protective equipment, safety I.V. cannulae, blood syringes, etc 0.617 -0.058 -0.113 0.127 -0.31

Exhaustion regarding dealing with media, publicity and interviews 0.703 0.055 -0.096 0.109 -0.098
Lack of effective communication between nurses and patients that impairs provision of high-quality care 0.786 0.025 -0.081 0.031 -0.121
Unfamiliar work environment 072  0.017 -0.065 0.102 -0.103

Social relationships

Family and friends did not support my work and even criticized me 0.728 0.022 -0.297 0.198 0.203
Felt discriminated against because people nearby were afraid of infection; I felt unwelcome 0.724 0.099 -0.105 0.121 0.318
Working in the isolation ward left me feeling lonely and helpless 0.793 0.048 -0.221 0.154 0.115
I became a scapegoat for patients to vent their dissatisfaction and even societal complaints 0.763 0.036 -0.231 0.143 0.385
I blame myself for coming into contact with patients who were isolated and unable to care for their families 0.611 0.107 0215 -0.152 0.315
Managed, argued with and received complaints from visiting family members 0.669 0.024 -0.095 0.028 0.34

Exhaustion due to repeated collection of tedious medical histories from patients 0.774 0.061 -0.077 -0.11 0.194
I answering many telephone calls results in exhaustion (involving family, friends, colleagues) 0.807 0.036 -0.011 0.015 0.179

Social relationships

Sense of accomplishment when patients recover and are discharged from hospital -0.072 -0.313 0.623 0.568 0.028
Appreciated by leaders and colleagues; colleagues support one other -0.084 -0.237 0.386 0.564 0.117
Social responsibility makes me proud -0.02 -0.331 0.602 0542 -0.058

whether protective equipment provided at work met protection requirements; the social relationships
dimension was assessed by evaluating the attitude of family and friends regarding staff in a unique
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Table 3 Scores for each item and dimension of medical staff work experience (n = 173)

Item

Score (mean £
SD)

Presence of logistics support (e.g., catering, oxygen, equipment)

Prepared for another outbreak

Adequate knowledge and skills training before taking up the post

Adequate nutritional support

Adequate support by nursing staff

Good quality sleeping environment

Hospital layout conformed to nosocomial infection control requirements

Support/security dimension

The hospital does not have sound working systems and processes

I do not know how to implement my work systems and procedures

The most relevant scientific and authoritative guidance cannot be obtained in a timely manner
Lack of effective communication between nurses and patients, impairing provision of high-quality care
Lack of materials (i.e., protective equipment, safety I.V. cannulae, blood collection syringes)
Exhaustion from dealing with media, publicity and interviews

Inconsistent work guidelines and recommendations from different channels cause confusion
The working environment is unfamiliar

Work environment dimension

Lack of personal protective equipment practice and infection prevention measures

Fear of infection, uncertainty whether protection is adequate; for example, fear that masks are not tight-fitting and leak
Wearing protective equipment makes it difficult to communicate with patients and blocks sound
Various types of protective equipment models not known to meet protection requirements

Protective equipment was uncomfortable and the work was difficult, producing difficulty breathing, sweating, poorer vision, and
headache if worn for a long time

The difficulty of conducting nursing procedures increased while wearing protective equipment
Occupational protection dimension

My family and friends did not support my work and even criticized me

Working in the isolation ward left me feeling lonely and helpless

I became a scapegoat for patients to vent their dissatisfaction and societal complaints
Managed, argued with and received complaints from visiting family members

Felt discriminated against because surrounding individuals feared infection; I felt unwelcome
Exhaustion from answering telephone calls from family, friends and colleagues

Collecting tedious medical history and receiving patients and visitors can be exhausting
Blaming yourself for coming into contact with patients who were isolated and unable to care for their families
Social relationship dimension

Sense of accomplishment when patients recover and are discharged from hospital

Social responsibility makes me proud

Feeling appreciated by leaders and colleagues; colleagues support each other

Occupational value

242 +0.84

2.39+0.83

2.37 £0.90

2.36 £0.86

2.31+0.88

214+0.95

211+0.87

2.30+0.74

2.05+1.04

2.02+1.02

2.01+1.03

1.98 £0.98

1.95+1.10

1.93 £1.02

1.90 £1.02

1.88 +1.04

1.97 £0.81

1.81+1.06

1.69 £1.07

1.42+0.94

1.40 £1.02

1.15+1.01

1.15+1.05

1.44 £0.75

242 +1.01

2.23+0.98

213+£1.05

211+£1.04

210+1.04

1.92+1.04

1.92£1.03

1.64+1.17

2.06 £ 0.80

2.79 +£0.56

2.72+0.68

231+£091

2.61£0.59

work environment; and the professional value dimension was assessed by evaluating how staff
perceived the value of their professional duties during the pandemic. A four-level Likert scale was used
to score each item in the questionnaire. The support/security and occupational value dimensions had
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positive scores (not true = 0; somewhat true = 1; true = 2; and very true = 3), while the work
environment, occupational protection and social relationships dimensions were scored in reverse (not
true = 3; somewhat true = 2; true = 1; and very true = 0). Higher scores indicated better work
experiences; a total score of 128 was possible. The mean total work experience score (+ SD) of the 20
front-line medical staff was 50.34 points (12.51); mean scores for occupational protection, professional
value, work environment, support/safety and social relationships were 1.98 (0.54), 2.61 (0.59), 1.32
(0.64), 2.03 (0.49) and 1.56 (0.71), respectively.

Data collection
Data were collected using Questionnaire Star (an online survey tool). If response time was less than 30 s
or the same score was given more than five times in a row, the questionnaire was considered invalid.

Ethical considerations

Ethics approval was obtained from the Institutional Review Board of Qinghai Provincial People’s
Hospital. Written informed consent was obtained from all participants who were also informed that
study participation was voluntary and that their refusal to participate would have no negative
consequences. All data were kept anonymous and confidential throughout the study.

Data analyses

Data analyses were performed using SPSS v20.0 (IBM, United States); frequency, composition ratio, and
mean * SD were considered descriptive statistics. Either the independent samples test or analysis of
variance was used to analyze differences between and across different subgroups of health care workers

according to demographics and work experiences. Tests were two-tailed with a significance level of a <
0.05.

RESULTS

General characteristics of the study population

A total of 178 participants were contacted; five dropped out and 173 completed the questionnaire
(including 72 from secondary and 101 from tertiary hospitals). A total of 65 respondents worked in
Qinghai while 108 worked in Wuhan; 15 worked with patients suffering fever in outpatient
departments, 15 in observation wards, 67 in general isolation wards, 53 in critical isolation wards, 23 in
temporary (field) hospitals, and four in other settings. The general characteristics of the study
population are presented in Table 1.

Comparison of frontline health care worker work experience scores

Total work experience scores varied according to workplace. The mean score was lowest for staff
working in fever outpatient departments and highest for those in field and other such hospitals.
Support/security dimension mean score was higher for staff working in tertiary hospitals as compared
to secondary hospitals, and for staff in the Wuhan area as compared to those in the Qinghai region (P <
0.01). Staff in Wuhan had a lower mean work environment dimension score than those in Qinghai (P <
0.05). Work experience scores varied across workplaces in regards to the social relationships dimension;
fever outpatient department staff had the lowest mean score while observation ward staff had the
highest (P < 0.05). Work experience scores similarly differed according to workplace in regards to the
occupational value dimension; fever clinic staff had the lowest mean score while those in temporary
hospitals and other such workplaces had the highest (P < 0.01). The total score also differed significantly
across workplaces, being lowest for fever outpatient department staff (P < 0.01). Medical workers in
Wuhan worked longer hours (P < 0.01), as did those with an undergraduate degree, who were aged 30-
45 years, and had 5-20 years of work experience (P < 0.05; Table 1).

Work experiences of frontline health care workers in all dimensions and scores for specific items

The maximum possible score for each dimension was three (Table 3). The occupational value dimension
had the highest mean score of 2.61 (0.59), followed by the support/security dimension score of 2.30
(0.74). The occupational protection dimension had the lowest score of 1.44 (0.75), followed by the work
environment dimension score of 1.97 (0.81). The social relationships dimension had an intermediate
score at 2.06 (0.80).

DISCUSSION

Here, a self-reported questionnaire was used to assess the work experiences of frontline health care
workers in Wuhan and Qinghai during the COVID-19 pandemic. The discomfort of wearing PPE, fear of
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infection, stress of inadequate occupational support services, medical supply shortage, guilt of not being
able to adequately help patients, exhaustion from managing doctor-patient relationships and being
unable to take care of family needs were major factors contributing to poor work experiences reported
by frontline medical personnel. The occupational protection dimension had the lowest mean score,
followed by scores of the work environment and social relationships dimensions. Medical staff were
motivated by a sense of social responsibility and carried strong convictions concerning their mission to
heal the sick and contribute to fighting the pandemic. Importantly, frontline health care workers were
proud of being able to provide high-quality care and perform their duties during the pandemic[21,22].
This is likely why the occupational value dimension had the highest mean score. National health
authorities and medical institutions have placed great importance not only on the treatment of COVID-
19, but on the occupational protection of health care workers, providing various types of support
including human resources services, supply of materials and occupational protection training[23].
Medical staff thus gave high scores for the support/security dimension.

Support/security dimension scores were higher for staff in tertiary as compared to secondary
hospitals and for staff in Wuhan as compared to those in Qinghai. These data can be explained by the
fact that tertiary hospitals have better access to various medical resources including PPE as compared to
secondary facilities, which contributes to a better work environment. Training concerning COVID-19
treatment and protection was conducted over a short period of time in China; preparations for
addressing the viral outbreak were urgently made. When PPE shortages arose, supply priority was
given to medical personnel in Wuhan, who received considerable support from all sectors of the
community including hospital leaders. Thus, support/security scores for medical staff in the Wuhan
area were high.

Total scores concerning work experience and working hours differed significantly according to
workplace, with the lowest mean score for staff noted to be among those working in the fever outpatient
department and highest among those working in temporary and other such settings. Conditions in fever
outpatient departments, which include a large number of patients requiring treatment and the need to
communicate with/manage both patients and their families, imposed a heavy burden on medical
personnel, who simultaneously had to contend with PPE shortages and fear of infection. Compared to
other clinical workplace settings, self-perceived occupational value was relatively low among outpatient
department staff[24]. Patients in the temporary hospital in Wuhan tended to exhibit mild illness; staff
had adequate PPE and worked in a relatively low-pressure environment while receiving considerable
social support. As such, medical staff in this group experienced a strong sense of occupational value.
Health care staff in Wuhan worked long hours, a feature found to be associated with an undergraduate-
level education, age of 30-45 years and 5-20 years of prior work experience. Because of geographic
constraints, medical personnel from Qinghai providing medical assistance in Wuhan could not be
employed for long periods of time; these individuals were selected for their strong skills and
successfully complete undergraduate degrees, were aged 30-45 years and had 5-20 years of work
experience[25].

Health care workers deployed to Wuhan hospitals from Qinghai were unfamiliar with the work
environment and had a heavy workload that involved care of a large number of COVID-19 patients.
These personnel were from various hospitals and clear standardization of clinical activities was lacking,
making work more difficult and adding to pressures they had experienced by health care workers in
such settings. In addition to practical problems such as PPE shortages, unsuitable medical equipment
and fear of infection, frontline health care workers had to overcome significant cultural differences[26].

Experience scores characterizing the social relationships dimension varied significantly across
workplaces. The fever clinic had the lowest score in this dimension while the observation ward had the
highest. This may be because the fever outpatient department is a unique work environment where
treatment of COVID-19 patients remains an onerous task[27]. In such conditions, medical staff are
required to collect extensive clinical information, thus becoming exhausted and having to manage both
patients and visitors. For example, patients and their families do not always understand the need for
isolation and vent their anger on medical staff. Caring for patients in an isolation ward often feels lonely
and staff members may even feel discriminated against or bullied[28]. Family members feared that
frequent contact with patients suspected of being infected with COVID-19 could lead to infection and
were not supportive of the medical staff[16]. As there was less patient contact in the observation ward,
doctor-patient conflict was less common overall and work pressure remained relatively light; this
explains the higher mean social relationships score for staff still working under such difficult circum-
stances.

Health care workers in different workplaces also showed significant differences in occupational value
scores. The lowest mean score was for fever clinic staff, while personnel in the temporary and other such
hospitals had the highest score. As fever outpatient department health care workers treated only
patients with fever, COVID-19 infection was frequently suspected. No sense of accomplishment on
patient discharge or cure was apparent and little support to medical staff was provided. This
undoubtedly undermined support for occupational safety[29]. A relatively large number of patients
diagnosed with COVID-19 were successfully treated, and staff received greater attention from society
and public leaders of all levels[20].
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Occupational protection dimension scores were generally very low and no significant differences
among medical staff with different characteristics were found. The vast majority of personnel lacked
hands-on experience using PPE and implementing infection prevention measures; as such, these
individuals encountered difficulties in properly wearing appropriate protective equipment[17].
Furthermore, medical staff were required to wear suitable PPE for long periods of time; this could result
in headaches, sweating, pressure ulcer formation, eczema and other adverse reactions. The wearing of
PPE also made it more difficult for staff to function as it often blocked sound, thus creating a
communication barrier in doctor-patient interactions. As there are many types of PPE, it remains
unclear whether the equipment used by participants of our study met protection requirements. There
were concerns that masks worn were not tight-fitting, raising significant concerns whether they could
suitably protect against COVID-19 infection[30].

Limitations

This study was not without limitations. Firstly, participants from Qinghai province may not have been
representative of the general health care worker situation throughout China. Secondly, the self-reported
questionnaire did not provide objective measures. Thirdly, questionnaire items were developed based
on prior literature and expert opinions which may not have represented the actual concerns of medical
staff. Finally, this study evaluated a small sample. In cross-sectional studies, evaluation of a large
sample size can more accurately estimate causal relationships among variables. Similar studies with a
larger sample size are thus warranted. From its design to completion of all investigation, this study
adhered to the principle of randomization. Research subjects were thus selected strictly in accordance
with the designed sampling plan; reasons for non-response were analyzed in a timely manner. Study
protocols were standardized and investigators thoroughly trained in relevant experimental methods.

CONCLUSION

This study investigated the work experiences of frontline medical staff treating COVID-19 patients in
China. Findings underscore the future necessity for hospital managers of all levels to fully address
concerns and needs of health care workers by ensuring an adequate number of team members and
supply of PPE. Improvements in communication strategies will ensure the provision of high-quality
nursing care in future disease outbreaks. Strengthening medical personnel training regarding occupa-
tional protection and establishing a supportive and safe work environment is also critical. Public health
emergencies such as the ongoing COVID-19 pandemic can be better managed by ensuring an adequate
supply of emergency equipment, improving the emergency preparedness of medical personnel and
providing frontline workers with appropriate psychological support.

ARTICLE HIGHLIGHTS

Research background

In December 2019, the new crown virus occurred as an emergency in Wuhan, China, and brought
catastrophic difficulties to the people of Wuhan. Medical staff from all parts of the country gathered in
Wuhan to fight the virus.

Research motivation

Cross-sectional survey of the working environment, professional sense of value, and psychological state
of front-line medical staff during the outbreak of the new crown virus to provide effective prevention
experience for emergency incidents.

Research objectives
To provide effective prevention experience for emergency incidents. Investigate the working
environment and mental state of front-line staff.

Research methods
Select medical staff in Qinghai and Wuhan as the research objects, use the scale to investigate and
analyze.

Research results
During the outbreak of the epidemic, front-line medical staff had a poor working environment, lack of
supplies, and their sense of professional value varies from place to place.
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Research conclusions
In an emergency situation, medical staff have a low sense of professional value, and work material
support and psychological counseling are particularly important.

Research perspectives
Provide effective treatment outcomes for large-scale catastrophic emergencies.

FOOTNOTES

Author contributions: Zhao SX formulated research directions, guided the writing of the paper, reviewed and revised
the first draft, and provided funding for the project; Li XF and Zhou XL wrote the first draft; Li XF reviewed and
revised the first draft; Zhou XL and Li YM contributed to the data collection; Zhou XL and Pan SQ analyzed the data;
Zhou XL submitted and revised the manuscript.

Supported by the Qinghai Province Science and Technology Department Project, No. 2020-SF-154.

Institutional review board statement: After review by the ethics committee of the hospital, this project complies with
the Ministry of Health’s “Measures for the Ethical Review of Biomedical Research Involving People (Trial)” and the
relevant provisions of the Declaration of Helsinki on biological human trials, and it is agreed to conduct research.

Informed consent statement: Written informed consent was obtained from all participants who were also informed
that study participation was voluntary and that their refusal to participate would have no negative consequences.

Conflict-of-interest statement: There is no conflict of interest.
Data sharing statement: The findings of this study is openly available for other studies but not commercial activities.

STROBE statement: The authors have read the STROBE Statement-checklist of items, and the manuscript was
prepared and revised according to the STROBE Statement-checklist of items.

Open-Access: This article is an open-access article that was selected by an in-house editor and fully peer-reviewed by
external reviewers. It is distributed in accordance with the Creative Commons Attribution NonCommercial (CC BY-
NC 4.0) license, which permits others to distribute, remix, adapt, build upon this work non-commercially, and license
their derivative works on different terms, provided the original work is properly cited and the use is non-

commercial. See: https:/ /creativecommons.org/ Licenses/by-nc/4.0/
Country/Territory of origin: China

ORCID number: Xiao-Fang Li 0000-0002-4777-2062; Xuan-Lin Zhou 0000-0002-6007-2802; Sheng-Xiu Zhao 0000-0002-
6783-1533; Yue-Mei Li 0000-0002-5157-6806; Shi-Qin Pan 0000-0002-5634-2865.

S-Editor: Wang JJ
L-Editor: A
P-Editor: Wang JJ

REFERENCES

1 Wang C, Horby PW, Hayden FG, Gao GF. A novel coronavirus outbreak of global health concern. Lancet 2020; 395: 470-
473 [PMID: 31986257 DOI: 10.1016/S0140-6736(20)30185-9]

2 Sun P, Lu X, Xu C, Sun W, Pan B. Understanding of COVID-19 based on current evidence. J Med Virol 2020; 92: 548-551
[PMID: 32096567 DOI: 10.1002/jmv.25722]

3  ChenY, Liu Q, Guo D. Emerging coronaviruses: Genome structure, replication, and pathogenesis. J Med Virol 2020; 92:
418-423 [PMID: 31967327 DOIL: 10.1002/jmv.25681]

4 LiCS,MiYY, Chul, Zhu LQ, Zhang ZY, Liang LY, Liu LY. Investigation and analysis of novel coronavirus frontline
nurses post traumatic emergency. J Nurses Training 2020; 35: 615-618 [DOI: 10.16821/j.cnki.hsjx.2020.25.003]

5 Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, Zhang L, Fan G, Xu J, Gu X, Cheng Z, Yu T, Xia J, Wei Y, Wu W, Xie X,
Yin W, Li H, Liu M, Xiao Y, Gao H, Guo L, Xie J, Wang G, Jiang R, Gao Z, Jin Q, Wang J, Cao B. Clinical features of
patients infected with 2019 novel coronavirus in Wuhan, China. Lancet 2020; 395: 497-506 [PMID: 31986264 DOI:
10.1016/S0140-6736(20)30183-5]

6 National Health Commission. Announcement of the National Health Committee of the People’s Republic of China: No.
1 0f 2020 [EB/OL]. Jan 20, 2020. [cited 20 September 2020]. Available from: http://www.gov.cn/zhengce/zhengeeku/2020-
01/21/content _5471164.htm

7  YuP,Zhul, Zhang Z, Han Y. A Familial Cluster of Infection Associated With the 2019 Novel Coronavirus Indicating
Possible Person-to-Person Transmission During the Incubation Period. J Infect Dis 2020; 221: 1757-1761 [PMID:

WJCC | https://www.wjgnet.com 5285 June 6,2022 | Volume10 | Issuel6 |


https://creativecommons.org/Licenses/by-nc/4.0/
http://orcid.org/0000-0002-4777-2062
http://orcid.org/0000-0002-4777-2062
http://orcid.org/0000-0002-6007-2802
http://orcid.org/0000-0002-6007-2802
http://orcid.org/0000-0002-6783-1533
http://orcid.org/0000-0002-6783-1533
http://orcid.org/0000-0002-6783-1533
http://orcid.org/0000-0002-5157-6806
http://orcid.org/0000-0002-5157-6806
http://orcid.org/0000-0002-5634-2865
http://orcid.org/0000-0002-5634-2865
http://www.ncbi.nlm.nih.gov/pubmed/31986257
https://dx.doi.org/10.1016/S0140-6736(20)30185-9
http://www.ncbi.nlm.nih.gov/pubmed/32096567
https://dx.doi.org/10.1002/jmv.25722
http://www.ncbi.nlm.nih.gov/pubmed/31967327
https://dx.doi.org/10.1002/jmv.25681
https://dx.doi.org/10.16821/j.cnki.hsjx.2020.25.003
http://www.ncbi.nlm.nih.gov/pubmed/31986264
https://dx.doi.org/10.1016/S0140-6736(20)30183-5
http://www.gov.cn/zhengce/zhengceku/2020-01/21/content_5471164.htm
http://www.gov.cn/zhengce/zhengceku/2020-01/21/content_5471164.htm

Li XF et al. Experiences of COVID-19 medical workers

Jaishideng®

32067043 DOI: 10.1093/infdis/jiaa077]

8 Kim Y. Nurses' experiences of care for patients with Middle East respiratory syndrome-coronavirus in South Korea. Am J
Infect Control 2018; 46: 781-787 [PMID: 29502886 DOI: 10.1016/j.ajic.2018.01.012]

9 LiuS$, Yang L, Zhang C, Xiang YT, Liu Z, Hu S, Zhang B. Online mental health services in China during the COVID-19
outbreak. Lancet Psychiatry 2020; 7: e17-e18 [PMID: 32085841 DOI: 10.1016/S2215-0366(20)30077-8]

10 Xiang YT, Jin Y, Wang Y, Zhang Q, Zhang L, Cheung T. Tribute to health workers in China: A group of respectable
population during the outbreak of the COVID-19. Int J Biol Sci 2020; 16: 1739-1740 [PMID: 32226292 DOI:
10.7150/ijbs.45135]

11 Xiang YT, Yang Y, Li W, Zhang L, Zhang Q, Cheung T, Ng CH. Timely mental health care for the 2019 novel
coronavirus outbreak is urgently needed. Lancet Psychiatry 2020; 7: 228-229 [PMID: 32032543 DOIL:
10.1016/S2215-0366(20)30046-8]

12 Lupton K. Preparing nurses to work in Ebola treatment centres in Sierra Leone. Br J Nurs 2015; 24: 168-172 [PMID:
25679247 DOLI: 10.12968/bjon.2015.24.3.168]

13 WuML. Questionnaire Statistical Analysis Practice SPSS Operation and Application, 1th ed. China: Chongqing
University Press, 2010: 206-207

14 Ge J, Meng JN. Work experience of frontline nurses from Guangdong province fight war against COVID-19 in Wuhan: A
qualitative study. J Nurs Sci 2020; 35: 83-85

15 Chang CS, Du PL, Huang IC. Nurses' perceptions of severe acute respiratory syndrome: relationship between commitment
and intention to leave nursing. J Adv Nurs 2006; 54: 171-179 [PMID: 16553703 DOI: 10.1111/j.1365-2648.2006.03796.x]

16 Im SB, Baumann SL, Ahn M, Kim H, Youn BH, Park M, Lee OJ. The Experience of Korean Nurses During the Middle
East Respiratory Syndrome Outbreak. Nurs Sci Q 2018; 31: 72-76 [PMID: 29235956 DOI: 10.1177/0894318417741119]

17 Kang HS, Son YD, Chae SM, Corte C. Working experiences of nurses during the Middle East respiratory syndrome
outbreak. Int J Nurs Pract 2018; 24: 12664 [PMID: 29851209 DOI: 10.1111/ijn.12664]

18 Kang J, Kim EJ, Choi JH, Hong HK, Han SH, Choi IS, Ryu JG, Kim J, Kim JY, Park ES. Difficulties in using personal
protective equipment: Training experiences with the 2015 outbreak of Middle East respiratory syndrome in Korea. Am J
Infect Control 2018; 46: 235-237 [PMID: 29050907 DOI: 10.1016/j.ajic.2017.08.041]

19 Raven J, Wurie H, Witter S. Health workers' experiences of coping with the Ebola epidemic in Sierra Leone's health
system: a qualitative study. BMC Health Serv Res 2018; 18: 251 [PMID: 29622025 DOI: 10.1186/s12913-018-3072-3]

20  Speroni KG, Seibert DJ, Mallinson RK. Nurses' Perceptions on Ebola Care in the United States, Part 2: A Qualitative
Analysis. J Nurs Adm 2015; 45: 544-550 [PMID: 26465225 DOI: 10.1097/NNA.0000000000000261]

21  Miao QQ, Liu M Y, Zheng SS, Lin Y, Cao J, Xu L. The lived experience of nurses during the treatment of patients infected
with avian influenza A (H7N9) virus: A qualitative research. Chinese J Nurs 2018; 720-723 [DOI:
10.3761/j.1ssn.0254-1769.2018.06.016]

22 YeXY, Zhou J, Zhu LQ, Mi YY, Wang Y, Zhang Y, Zeng LD, Chen D, Hu X. Qualitative research on the first supporting
nurses work experience of the novel coronavirus pneumonia prevention. Modern Clini Nurs 2020; 1-6

23 Liu CH, Li FQ, Zhang HF, Zhan YX, Yan CY, LiJY. Investigation on the status quo of occupational safety protection of
medical staff in non-isolated areas in a general hospital during the outbreak of new coronavirus pneumonia. Henan Medical
Research 2021; 30: 2497-2500

24  Wen YZ, Zhen NC, Rong L, Qiu PL, Mei FL. A qualitative study on the work experience of emergency pre-check nurses
during the novel coronavirus epidemic. Forum Primary Med 2020; 24: 3067-3069

25 Xiu H, Wei LL, Zhang WY, Song YK, Liu G F, Wang JY. Construction and effective analysis of emergency team. Chinese
Nurs Manage 2018; 18: 1507-1511

26 LiQ, Guan X, Wu P, Wang X, Zhou L, Tong Y, Ren R, Leung KSM, Lau EHY, Wong JY, Xing X, Xiang N, Wu Y, Li C,
Chen Q, Li D, Liu T, Zhao J, Liu M, Tu W, Chen C, Jin L, Yang R, Wang Q, Zhou S, Wang R, Liu H, Luo Y, Liu Y, Shao
G, LiH, Tao Z, Yang Y, Deng Z, Liu B, Ma Z, Zhang Y, Shi G, Lam TTY, Wu JT, Gao GF, Cowling BJ, Yang B, Leung
GM, Feng Z. Early Transmission Dynamics in Wuhan, China, of Novel Coronavirus-Infected Pneumonia. N Engl J Med
2020; 382: 1199-1207 [PMID: 31995857 DOI: 10.1056/NEJM0a2001316]

27 Qian Y, Wang H, Liu Y. Organization and management of nurses serving at a fever clinic amid an outbreak of 2019 novel
coronavirus disease (COVID-19) in China. J Nurs Sci 2020; 1-3

28  Smith MW, Smith PW, Kratochvil CJ, Schwedhelm S. The Psychosocial Challenges of Caring for Patients with Ebola
Virus Disease. Health Secur 2017; 15: 104-109 [PMID: 28192056 DOI: 10.1089/hs.2016.0068]

29 Xiao X, Wang L, Si JX, Deng HL, Ke X. Analysis of the level of job burnout and influencing factors of medical staff
during the new crown epidemic. J North Sichuan Medical College 2021; 36: 401-404

30  Yun ZH, Xing WZ, Dao FL, Ling L, Gui PS, Qing L. Research on the influencing factors of depression tendency of
medical staff during the epidemic of novel coronavirus pneumonia. J Nurs Manage 2021; 21: 485-490

WJCC | https://www.wjgnet.com 5286 June 6,2022 | Volume10 | Issuel6 |


http://www.ncbi.nlm.nih.gov/pubmed/32067043
https://dx.doi.org/10.1093/infdis/jiaa077
http://www.ncbi.nlm.nih.gov/pubmed/29502886
https://dx.doi.org/10.1016/j.ajic.2018.01.012
http://www.ncbi.nlm.nih.gov/pubmed/32085841
https://dx.doi.org/10.1016/S2215-0366(20)30077-8
http://www.ncbi.nlm.nih.gov/pubmed/32226292
https://dx.doi.org/10.7150/ijbs.45135
http://www.ncbi.nlm.nih.gov/pubmed/32032543
https://dx.doi.org/10.1016/S2215-0366(20)30046-8
http://www.ncbi.nlm.nih.gov/pubmed/25679247
https://dx.doi.org/10.12968/bjon.2015.24.3.168
http://www.ncbi.nlm.nih.gov/pubmed/16553703
https://dx.doi.org/10.1111/j.1365-2648.2006.03796.x
http://www.ncbi.nlm.nih.gov/pubmed/29235956
https://dx.doi.org/10.1177/0894318417741119
http://www.ncbi.nlm.nih.gov/pubmed/29851209
https://dx.doi.org/10.1111/ijn.12664
http://www.ncbi.nlm.nih.gov/pubmed/29050907
https://dx.doi.org/10.1016/j.ajic.2017.08.041
http://www.ncbi.nlm.nih.gov/pubmed/29622025
https://dx.doi.org/10.1186/s12913-018-3072-3
http://www.ncbi.nlm.nih.gov/pubmed/26465225
https://dx.doi.org/10.1097/NNA.0000000000000261
https://dx.doi.org/10.3761/j.issn.0254-1769.2018.06.016
http://www.ncbi.nlm.nih.gov/pubmed/31995857
https://dx.doi.org/10.1056/NEJMoa2001316
http://www.ncbi.nlm.nih.gov/pubmed/28192056
https://dx.doi.org/10.1089/hs.2016.0068

JRnishideng®

Published by Baishideng Publishing Group Inc
7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA
Telephone: +1-925-3991568
E-mail: bpgoffice@wijgnet.com
Help Desk: https://www.t6publishing.com/helpdesk

https:/ /www.wjgnet.com

© 2022 Baishideng Publishing Group Inc. All rights reserved.


mailto:bpgoffice@wjgnet.com
https://www.f6publishing.com/helpdesk
https://www.wjgnet.com

