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AbstrACt
Objectives This study had three objectives: (1) describe 
the prevalence of occupational exposure among 
Chinese medical personnel in detail, (2) verify the 
partial mediating role of work environment satisfaction 
in the relationship between occupational exposure and 
job satisfaction, and (3) examine if stress symptoms 
moderate the relationship between occupational 
exposure and job satisfaction.
Design A large cross- sectional online survey was 
conducted in July 2018 in China.
setting A survey was conducted in 54 cities across 14 
provinces of China.
Participants A total of 12 784 questionnaires were 
distributed, and 9924 healthcare workers (HCWs) 
completed valid questionnaires. The response rate was 
77.63%.
Outcome measures A confidential questionnaire was 
distributed to HCWs. The relationships among and 
the mechanisms of the variables were explored using 
descriptive statistical analyses, Pearson’s correlation 
coefficient and multiple linear regression analysis.
results The most common occupational exposures 
among HCWs in the past 12 months were psychosocial 
and organisational hazards (85.93%). Overall, physicians 
(93.7%) and nurses (89.2%) were the main victims of 
occupational exposure. Occupational exposure correlated 
negatively with work environment satisfaction and 
job satisfaction, and positively with stress symptoms. 
Moreover, work environment satisfaction fully mediated 
the relationship between occupational exposure and 
job satisfaction, and stress symptoms moderated the 
relationship between occupational exposure and job 
satisfaction.
Conclusion The incidence of occupational exposure 
among HCWs is generally high. The high frequency 
of psychosocial and organisational hazards among 
physicians and nurses should be taken seriously and 
dealt with in a timely manner by hospital managers. 
The negative impact of occupational exposure on job 
satisfaction must be buffered by measures to reduce 
stress symptoms and enhance working environment 
satisfaction, ultimately improving the overall quality of life 
of HCWs and promoting comprehensive development of 
the medical team.

IntrODuCtIOn
Hospitals and healthcare workers (HCWs) 
have previously focused on using their 
maximum potential to provide quality 
services to patients, while largely neglecting 
their occupational safety.1 The medical 
services industry has poor health and safety 
record, and has paid little attention to 
training its members in minimising risks.2 
Previous surveys conducted in American 
teaching hospitals have reported exposures 
to patients’ blood and body fluids of between 
19% and 71% among HCWs, residents and 
medical students.3 Additionally, in 2007, Safe 
Work Australia reported that paramedics 
have the sixth highest rate of occupational 
injuries.4 Ambulance officers and paramedics 
had an upward trend in risk of musculoskel-
etal (MSK) claim rates for all injuries and 
the highest rates for MSK and mental injury 
based on an analysis of workers’ compensa-
tion claims from 2003 to 2012.5 The rate of 
non- fatal injuries among US paramedics was 

strengths and limitations of this study

 ► This large- sample study focused on the topic of 
occupational exposure among healthcare workers 
(HCWs) in China.

 ► A large- sample survey was conducted to investigate 
the incidence of five types of occupational exposure 
among HCWs.

 ► The publication of this article will further promote 
China’s hospital management policy on occupational 
safety of HCWs.

 ► Self- reports of HCWs through an online survey may 
have resulted in response bias.

 ► To potentially increase response rates, several 
single- item tools through short survey materials 
were used in this study for collecting data, but it also 
potentially reduced the validity and reliability of the 
measurement.
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Figure 1 Conceptual model.

34.6 per 100 full- time workers per year, which was more 
than five times higher than the national average for all 
workers.6 Therefore, HCWs’ occupational exposure 
should be an important concern among managers.

Occupational exposure can be defined as the presence 
of a substance or risk factor in the work environment 
external to the worker. The Encyclopedia of Public Health 
indicates five types of occupational exposure: accident, 
physical, chemical, biological, psychosocial and organ-
isational factors.7 The International Hazard Datasheets 
on Occupations further clarifies the concept and types 
of occupational exposure among nurses.8 Occupational 
exposures include physical hazards, chemical hazards,9 10 
biological hazards,11 12 accident- related hazards,13 14 and 
psychosocial and organisational factors.15–17 HCWs can 
face the abovementioned five types in their daily work. 
They can easily be harmed by dangers in their work 
environment if they do not pay attention to personal 
protection during diagnosis, treatment, nursing and 
surgery.18 19 Therefore, there should be policies and 
processes to protect HCWs; their protection involves both 
individual and organisational actions.

Previous research has examined the occupational 
exposure experienced by nurses and physicians in China, 
including aspects related to AIDS, tuberculosis and 
other infectious diseases.20 21 Occupational exposure 
affects HCWs not only physically but also psychologi-
cally. Deterioration of the physician–patient relationship 
has emerged as a highly visible risk to China’s ambitious 
healthcare reform.17 22 In China, currently, the physician–
patient relationship has reached an unprecedented level 
of tension.22 23 Physician–patient conflicts occur in various 
forms, including violent attacks on individuals and disrup-
tion of clinical work. In China, conflicts between HCWs 
and patients are more prominent than those between 
colleagues. Overwork is also a significant challenge facing 
HCWs in China, especially in urban tertiary hospitals.24 25 
In short, overwork, exhaustion and workplace violence 
are specific challenges faced by HCWs in China.

Furthermore, numerous studies have indicated that job 
satisfaction among staff is mainly affected by work envi-
ronment, work intensity, salary level, interpersonal rela-
tionships and development prospects.26 27 Medical work 
environment and work intensity affect the risk of occu-
pational exposure.28 29 Additionally, the fragility of the 
interpersonal relationships between HCWs and patients 

has been emphasised.30 HCWs are directly exposed to the 
risk of medical responsibility in the crisis of trust between 
physicians and patients, which increases psychological 
pressure.31

Moreover, long- term accumulation of stress may re-
duce HCWs’ job satisfaction. Previous studies have in-
dicated that improving safety and mobilising positive 
emotions can improve job satisfaction level.32 Addition-
ally, stress has a wide impact on many individual fac-
tors, including physical and mental health, emotional 
state, life and job satisfaction, and quality of life.33 A 
previous study pointed out that the working environ-
ment of HCWs mainly includes objective environment 
and interpersonal environment.34 35 This study focuses 
on HCWs’ satisfaction with their own working environ-
ment, which is very valuable for research on occupa-
tional exposure in the medical working environment. 
In sum, this study proposed the following hypotheses:

 ► Hypothesis 1: Work environment satisfaction plays a 
mediating role in the relationship between occupa-
tional exposure and job satisfaction among HCWs.

 ► Hypothesis 2: HCWs’ stress symptoms moderate the 
relationship between occupational exposure and job 
satisfaction.

The hypothetical conceptual model is shown in 
figure 1. Hypotheses 1 and 2 were tested in one model. 
We conducted a large- scale, cross- sectional occupational 
health survey of HCWs in China to investigate the current 
level of their occupational exposure and the mechanisms 
influencing job satisfaction.

MAterIAls AnD MethODs
sample/Participants
This cross- sectional study was conducted using an online 
questionnaire with HCWs in 14 provinces (including 
Chongqing, Guizhou, Heilongjiang, Beijing and 
Qinghai) in China. The questionnaires were forwarded 
by the HCW working group and were answered using 
a mobile device or computer. HCWs participated in 
the survey using the access link or the Quick Response 
(QR) code of the online questionnaire through a plat-
form called ‘Lediaocha’. Once the questionnaire was 
completed, the data management platform received the 
corresponding records and recorded participants’ time 
spent in answering. A response time of less than 5 min was 
considered invalid because a presurvey test to determine 
a valid questionnaire completion time reported a time 
of more than 5 min; additionally, a quality control topic 
was set at the end of the questionnaire. Participants were 
asked to make a subjective assessment of their response 
process after completing the questionnaire, choosing the 
following responses: ‘because of some reasons, I failed 
to fill in this questionnaire seriously, and recommend 
to exclude this questionnaire’ and ‘because of some 
other reasons, I was disturbed and can only ensure that a 
small part of the questionnaire was carefully completed’. 
These responses were excluded from the analysis. The 



3Shi Y, et al. BMJ Open 2020;10:e031953. doi:10.1136/bmjopen-2019-031953

Open access

inclusion criteria for the study included being an HCW 
and a regular employee of the hospital, having more than 
1 year of experience as an HCW, and providing informed 
consent for voluntary participation. The data manage-
ment platform showed that a total of 12 784 question-
naires were distributed, and 9924 participants completed 
valid questionnaires. The response rate was 77.63%.

Data collection
The confidential online questionnaire was completed by 
HCWs throughout the country from 10 July to 10 October 
2018. This large- scale, cross- sectional survey was success-
fully completed with the assistance of the members of the 
Hospital Occupational Health Group of Quality, Health, 
Safety, and Environmental Protection of the Manage-
ment Committee of China Research Hospital Association. 
The questionnaire is compiled on the internet. Partici-
pants can easily participate in the survey by generating 
the access link and QR code of the internet questionnaire 
through a platform called ‘happy survey’. We usually used 
a WeChat group to forward the questionnaires. A web 
link to our questionnaire survey (https://www. lediaocha. 
com/ survey) was sent via mobile phone to participants 
outside of working hours. We monitored the collected 
questionnaires in real time and effectively managed the 
data using the data management platform.

Questionnaire
Occupational exposure
The measurement of occupational exposure was derived 
from the classification of occupational hazards in nursing 
according to the International Occupational Hazards 
Database of the International Labour Organization 
Occupational Safety and Health Information Centre.8 
Occupational exposure among HCWs in the previous 12 
months was assessed using the 28- item, self- report, five- 
dimensional model of occupational exposure revised by 
Li et al,36 with items rated on a 5- point Likert- type scale 
ranging from 1 to 5 (1=seldom, 2=fewer, 3=sometimes, 
4=often, 5=frequently). The total occupational expo-
sure score is computed to quantify the respondent’s 
overall level of occupational exposure. A total score of 
28 represents those unexposed to occupational hazards 
and a score of ≥29 represents those who are exposed. This 
inventory of occupational exposure was suitable for a 
medical context.37 It contains five dimensions (accidental 
hazards, physical hazards, chemical hazards, biological 
hazards, and psychosocial and organisational factors). 
Being exposed to occupational hazards was defined as 
responding positively to any of the items. The Cronbach’s 
alpha of the five dimensions are 0.819, 0.782, 0.797, 0.820 
and 0.872, respectively.

Work environment satisfaction
Work environment satisfaction was evaluated with a 
single item: ‘What is the level of your satisfaction with 
the environment where you work? (mainly refers to the 
safety, comfort, and harmony of the objective hospital 

environment in which you work, excluding salary and 
promotion factors)’. This item was scored on a 5- point 
Likert- type scale ranging from 1 to 5 (1=very satisfied, 
2=satisfied, 3=neutral, 4=dissatisfied, 5=very dissatisfied). 
The item was reverse- scored to facilitate data analysis. 
Thus, higher scores indicated higher work environment 
satisfaction.

Stress symptoms
A single item was used to measure stress symptoms among 
HCWs, as suggested by Elo38: ‘A person falls into a state 
of nervous tension, uneasiness, nervousness, anxiety, or 
sleeplessness at night because of certain psychological 
reasons. Have you ever felt this way in recent years? What 
is the degree of this feeling?’ Participants were requested 
to rate their symptoms on a 5- point scale from ‘never’ to 
‘very serious’, with higher scores indicating higher stress.

Job satisfaction
Job satisfaction was evaluated with a single item: ‘Overall, 
how satisfied are you with your current job?’ This item 
was rated on a 5- point Likert- type scale ranging from 1 to 
5 (1=very satisfied, 2=satisfied, 3=neutral, 4=dissatisfied, 
5=very dissatisfied). In a previous research, this item had 
adequate reliability and validity.39

Data analysis
Preliminary analyses
A descriptive statistical analysis was used to investigate 
the demographic characteristics of HCWs. Frequencies, 
means and SDs were used to describe the characteristics 
of the sample. The correlations between the study vari-
ables (occupational exposure, work environment satisfac-
tion, stress symptoms and job satisfaction) were examined 
using Pearson’s correlation coefficient. All analyses were 
conducted using SPSS V.19.0. Statistical significance was 
defined as a two- tailed p value of <0.05.

Mediation and moderation analyses
First, mediation analysis was used to identify and expli-
cate the relationship between the dependent variable ‘job 
satisfaction’ and the independent variable ‘occupational 
exposure’, which may be affected by a third variable 
‘work environment satisfaction’. A hierarchical regres-
sion analysis was conducted to test the mediation effects. 
The mediation mechanism was calculated with the SPSS 
macro PROCESS by Hayes.40 The mediation analyses 
were based on bootstrapping (5000 bootstrap samples) 
using 95% CIs. The macro PROCESS was used for calcu-
lating and testing the direct effect, indirect effect and 
moderating effect. The mediation mechanism is signifi-
cant when the 95% CI does not include 0. The gender, 
health worker discipline types, department, service years, 
education and medical institution level were included as 
control variables.

Patient and public involvement
Neither the patients nor the public were involved in the 
development of the methodology for the current study. 

https://www.lediaocha.com/survey
https://www.lediaocha.com/survey
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Table 1 Characteristics of the respondents (N=9924)

Characteristics Classes n %

Medical 
institution level

Primary healthcare 
institutions

21 0.2

Secondary hospital 853 8.6

Tertiary hospitals 8715 87.8

Unsure 335 3.4

Gender Male 3560 35.9

Female 6300 63.5

Unsure 64 0.6

Discipline types Nurse 5872 59.2

Medical technician 1149 11.6

Pharmacist 212 2.1

Physician 2553 25.7

Unsure 138 1.4

Service years 1–5 3652 36.8

6–10 2767 27.9

11–15 1377 13.9

16–20 717 7.2

>20 1411 14.2

Professional 
ranks and titles

Junior 5411 54.5

Intermediate 2709 27.3

Senior 1259 12.7

Non- ranked 545 5.5

Degree of 
education

Below secondary 
specialised school

11 0.1

Secondary specialised 
school

179 1.8

Junior college 2350 23.2

Undergraduate 6023 60.7

Master’s candidate 141 1.4

Doctoral candidate 1265 12.7

Marital status Unmarried 2767 27.9

Married 6947 70

Widowed 23 0.2

Divorced 8 0.1

Unsure 179 1.8

Table 2 Occupational exposure scores of healthcare 
workers within the last 12 months

Occupational 
exposure types

Exposure 
status n

Exposure 
rate (%)

Psychosocial and 
organisational factors

Unexposed 1396 85.93

Exposed 8528

Accidental hazards Unexposed 2900 70.78

Exposed 7024

Biological hazards Unexposed 3577 63.96

Exposed 6347

Physical hazards Unexposed 4193 57.74

Exposed 5731

Chemical hazards Unexposed 4733 51.90

Exposed 5151

Total Unexposed 992 90.00

Exposed 8932

Figure 2 Incidence rate of the different types of 
occupational exposure.

However, academic discussion with previous scholars and 
the status of occupational exposure of HCWs have jointly 
promoted the design and implementation of this study.

results
The demographic characteristics of the respondents are 
shown in table 1. Most participants were from tertiary 
hospitals (87.8%), and more than half were female 
(63.5%). Nurses (59.2%), physicians (25.7%) and medical 
technicians (11.6%) were the main occupational groups 
of respondents in this sample and their service years were 
mostly 1–10 years (64.7%). Approximately half of the 

respondents (54.5%) were of junior professional ranks, 
60.7% were undergraduates and 70% were married.

Of the five types of occupational exposure, the one with 
the highest exposure rate was psychosocial and organisa-
tional factors (85.93%), followed by accidental (70.78%), 
biological (63.96%), physical (57.74%) and chemical 
hazards (51.90%). The overall occupational exposure 
rate was 90.00% for respondents, as shown in table 2 and 
figure 2.

Each dimension of occupational exposure includes 
four to nine items, and the total score of all items in a 
dimension is considered the score for the type of occu-
pational exposure. For accidental hazards, a score of 9 is 
considered unexposed and a score of ≥10 is considered 
exposed. For physical hazards, a score of 4 is unexposed 
and a score of ≥5 is exposed. For chemical hazards, a score 
of 4 is unexposed and a score of ≥5 is exposed. For biolog-
ical hazards, a score of 4 is unexposed and a score of ≥5 
is exposed. For psychosocial and organisational factors, a 
score of 7 is unexposed and a score of ≥8 is exposed.

The occupational exposure rate of the different types of 
respondents is shown in table 3. The overall occupational 
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Table 3 Incidence of occupational exposure among 
different HCWs within the last 12 months

Categories of 
HCWs Exposure status n

Exposure 
rate (%)

Physician Unexposed (28) 162

  Exposed (≥29) 2391 93.70

Nurse Unexposed (28) 632

  Exposed (≥29) 5240 89.20

Medical technician Unexposed (28) 136

  Exposed (≥29) 1013 88.20

Pharmacist Unexposed (28) 32

  Exposed (≥29) 180 84.90

Administrative 
worker

Unexposed (28) 30

  Exposed (≥29) 108 78.30

HCWs, healthcare workers.

Figure 3 Occupational exposure rate of the different types 
of healthcare workers.

exposure rate was 89.2% for nurses, 88.2% for medical 
technicians, 84.9% for pharmacists, 93.70% for physicians 
and 78.3% for administrative workers. It can be seen that 
physicians and nurses have a higher incidence of occu-
pational exposure than other healthcare providers. The 
occupational exposure rates for different respondents are 
shown in figure 3.

The means, SDs and Pearson’s correlation coeffi-
cients of the study variables are shown in table 4. These 
were calculated using a continuous score summing the 
subscores of each of the five types of occupational expo-
sure. All variables significantly correlated with each other. 
Occupational exposure negatively correlated with work 
environment satisfaction (r=−0.464, p<0.001) and job 
satisfaction (r=−0.380, p<0.001). Occupational expo-
sure positively correlated with stress symptoms (r=0.398, 
p<0.001).

The results of the mediation and moderation analyses 
are summarised in table 5. First, in this analysis, discipline 
types, type of department, service years, professional 
ranks and titles, level of education, gender, and marital 
status were treated as control variables in the regression 

equations. A model was constructed with work environ-
ment satisfaction (M) as a mediator and stress symptoms 
(W) as a moderator. In this model, occupational exposure 
was set as the predictor (X) and job satisfaction as the 
outcome (Y). We used 5000 bootstrap samples and deter-
mined the mediating effect using 95% CIs. The results 
showed that the conditional direct effect of X on Y was 
not significant (p=0.930) at the values of mediator (M), 
and the indirect effect of X on Y was significant (lower 
limit CI=−0.269, upper limit CI=−0.235); therefore, work 
environment satisfaction played a mediating role in the 
relationship between occupational exposure (X) and 
job satisfaction (Y). Hypothesis 1 was thus supported. 
Second, the interaction between occupational exposure 
and stress symptoms (X*W) was significant (p<0.001). 
Therefore, stress symptoms moderated the relationship 
between occupational exposure and job satisfaction, and 
hypothesis 2 was thus supported.

In order to better display the moderation effect, we 
followed Aiken and West’s procedures,41 and the condi-
tional indirect effects were examined at 1 SD above 
the mean, at the mean, and at 1 SD below the mean of 
stress symptoms as the moderator variable of interest. 
This analysis was done to determine if the slopes of the 
regression equations for high and low values of the inter-
action differed from each other. In figure 4, occupational 
exposure had a weaker effect on job satisfaction for those 
who reported low stress symptoms, whereas it had a 
stronger effect on job satisfaction for those who reported 
high stress symptoms. Finally, simple slope tests were 
conducted to further validate the moderation effects. 
The modified model and standardised path coefficients 
of the hypothetical model are shown in figure 5.

DIsCussIOn
Occupational exposure status
In the existing literature, most studies on occupational 
exposure focused on individual departments (such as 
nursing unit or work setting) and single types of expo-
sure (blood exposure to needle injuries),42 43 but overall 
concern for HCWs and comparative analysis of each type 
of occupational exposure are lacking. Previous studies 
have focused on the occupational injuries of nurses in 
different departments,44 but there are few studies inves-
tigating HCWs across different roles. In our analysis, 
we investigated the incidence of different occupational 
exposures experienced by various HCWs in the previous 
12 months.

According to our large- sample survey, 85.93% of 
HCWs experienced psychosocial organisational hazards. 
Compared with accidental, physical, chemical and biolog-
ical injuries, psychosocial organisational hazards (such 
as interpersonal conflict, work pressure and work role 
conflict) had a higher frequency of causing occupational 
damage to HCWs, with physicians and nurses reporting 
the highest incidence rates. This may be because 
HCWs commonly experience high work fatigue and 
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Table 4 Mean (M), SD and correlation of variables

Variables M SD 1 2 3 4

1. Occupational exposure 1.76 0.61 1

2. Work environment satisfaction 2.53 0.91 −0.464** 1

3. Stress symptoms 2.90 1.03 0.398** −0.405** 1

4. Job satisfaction 3.27 0.83 −0.380** 0.551** −0.426** 1

**p＜0.01; Correlation is significant at the 0.01 level (2- tailed) M, Mean; SD, Standard deviation.

occupational, mental and physical stress. At the front lines 
of care delivery, HCWs are directly exposed to anxious 
patients and their families. Patients’ desire to recover 
their health and medical uncertainty can easily lead to 
contradictions and conflicts, and patients’ doubts and 
accusations can be experienced as an attack on HCWs. In 
addition, doctors and nurses have relatively more access 
to medical devices and pharmacists, which also increases 
their chances of experiencing occupational exposure.

Given HCWs’ risk of occupational exposure reported 
here, Chinese hospital managers should undertake more 
measures to address the hidden physical and psychosocial 
injuries to HCWs by referring to the Occupational Safety 
and Health Administration established in the USA, which 
promotes the occupational health of HCWs through 
education, research, public policy and practice.45 First, 
according to the characteristics of Chinese hospitals, 
managers should formulate corresponding policies and 
measures to protect HCWs and reduce the frequency 
and intensity of occupational exposure (eg, establishing 
standardised preventive measures based on hospital 
characteristics, setting up a scientific scheduling system 
and managing medical waste strictly). Second, hospital 
managers should encourage HCWs to actively propose 
suggestions (eg, regular occupational safety training and 
contingency plans after occupational exposure), put 
effective suggestions into practice, and actively protect 
themselves while ensuring care quality and patient safety. 
Third, hospital administrators should advocate for the 
establishment of a more complete system of remedial 
measures for substantive injuries after occupational expo-
sure (needlestick injuries, infections, physical violence in 
hospital places and so on) to minimise the harm of occu-
pational exposure among HCWs. According to the results 
of this study, the problem with regard to occupational 
exposure among HCWs in China is serious. Therefore, it 
is suggested that occupational safety protection education 
be included in the medical education curriculum.46 In 
particular, the management department of medical insti-
tutions should actively set up medical occupational safety 
courses at all levels of education; improve the discipline 
system; participate in quality improvement plans; and 
make continuous efforts to improve doctors’ knowledge, 
support patients’ safety and promote HCWs’ well- being, 
ensuring early training of medical staff on occupational 
safety awareness and related skills. In addition, occupa-
tional safety protection education should keep up with 

current developments, regularly organise centralised 
occupational safety training, constantly update HCWs’ 
occupational safety knowledge and promote continuing 
education. Although risks in the health field cannot 
always be avoided, they can be adjusted and controlled 
through appropriate means to improve occupational 
safety management.

Mediating role of work environment satisfaction
Work environment satisfaction played a mediating role 
in the relationship between occupational exposure and 
job satisfaction according to the results of this study. 
Based on the existing risks of healthcare delivery, HCWs’ 
vulnerabilities to occupational exposure were predict-
able.47 HCWs’ job satisfaction will gradually worsen after 
prolonged exposure.48 According to the results of this 
study, there is a negative association between occupa-
tional exposure and HCWs’ job satisfaction. As HCWs 
engage in occupational behaviour in the work environ-
ment, the risk of occupational exposure increases if they 
lack awareness and protection,49 increasing the possibility 
of occupational damage, which will inevitably increase 
their psychological pressure and work stress.50 However, 
the policy of most hospitals is inclined towards the provi-
sion of medical services, advocating ‘patient- centered 
care’, while HCWs do not receive enough consideration 
or care after experiencing occupational exposure. What 
is even worse is that hospital occupational health regula-
tions and technical standards are relatively lacking. For 
example, health damage to HCWs caused by occupational 
exposure to biological hazards has not been included in 
the scope of national occupational disease management.8

In recent years, medical institutions have begun to 
attach importance to process transformation, with the 
aim of improving patient experience and ultimately 
patient satisfaction.51 However, the work environment of 
HCWs should also be considered, as they are the main 
force providing medical services. Hospital managers 
need to increase their efforts to improve HCWs’ work 
environment, for example by controlling the number 
of patients, strictly classifying medical waste and stan-
dardising medical tools (eg, injections and scalpels) for 
sample collection. As shown in this study, HCWs’ satis-
faction with their work environment plays a vital role in 
their job satisfaction. In other words, the influence of 
occupational exposure on HCWs’ job satisfaction is medi-
ated by their satisfaction with the work environment. The 
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Figure 4 Effect of moderation.

Figure 5 Modified model and standardised path 
coefficients.

role of the work environment has also been confirmed 
by previous studies.52 53 This clear mechanism provides a 
new reform idea for management of occupational safety 
and human resources in medical institutions. Building a 
safe diagnostic and therapeutic environment for both the 
HCWs and the patients is necessary to promote harmo-
nious interaction. For example, at the organisational 
level, hospital managers should reasonably organise 
working hours, appropriately increase the authorised 
strength of HCWs and create an environment conducive 
to HCWs’ growth. At the individual level, cultivating a 
positive and optimistic spirit, developing effective inter-
personal communication skills, and improving social 
support system can help improve HCWs’ work environ-
ment satisfaction.

Moderating effect of stress symptoms
From the point of view of HCWs, this large- sample study 
confirmed that the negative impact of occupational expo-
sure on job satisfaction was greater for those with high 
stress symptoms. Contrarily, for those with low anxiety, 
occupational exposure had a weaker negative impact on 
job satisfaction. This has become a breakthrough point 
for managers of medical institutions to implement occu-
pational safety management; they need to consider ways 
to buffer the negative impact of occupational exposure on 
HCWs’ job satisfaction. Individual stress is closely related to 
work environment, but it is also affected by the degree of 
work adaptation.54 Stress can be caused by many different 
factors. HCWs with high stress symptoms prior to being 
exposed to occupational hazards are perhaps more at risk 

of the negative consequences of that exposure, including 
lower job satisfaction. At the same time, the mechanism of 
the impact of occupational exposure on HCWs’ job satisfac-
tion revealed in this study provides evidence for the imple-
mentation of stress management programmes in hospitals. 
Such programmes can not only increase the professional 
embeddedness of HCWs and hospitals but also enhance 
HCWs’ sense of professional mission, ultimately reducing 
turnover rate and improving the quality of medical human 
resources management. Hospital managers should increase 
effective channels for HCWs to relieve stress in postoccu-
pational intervention. Specifically, hospital administrators 
need to support HCWs in terms of occupational exposure 
by conducting timely examinations and treatment, actively 
building and reinforcing the post- treatment process of occu-
pational exposure, and providing psychological counselling 
for those injured by serious occupational exposure. Re- ed-
ucation regarding occupational safety protection should be 
carried out to enhance occupational safety awareness and 
reduce workers’ stress symptoms to minimise the negative 
impact of occupational exposure.

COnClusIOn
Based on large- sample data, this study investigated the inci-
dence of five types of occupational exposure among HCWs 
in China, innovatively including physical and psychosocial 
injuries caused by the hospital environment. In addition, at 
the organisational level, this study confirmed the mediating 
role of HCWs’ work environment satisfaction in the influ-
ence of occupational exposure on job satisfaction. At the 
individual level, HCWs’ anxiety level negatively regulated 
the impact of occupational exposure on job satisfaction. 
This provides empirical evidence for healthcare managers 
in China to formulate occupational health protection poli-
cies. The continuous development of healthcare delivery 
will be accompanied by new occupational hazards; conse-
quently, minimising occupational exposure will be an 
ongoing and evolving necessity. We recommend the inclu-
sion of occupational safety education in teaching materials 
and curricula at nursing and medical colleges, strength-
ening management and implementing effective protective 
measures, so that HCWs can actively participate in ensuring 
occupational safety.

limitations
Although the present study has significant findings, it also 
has several limitations. First, a convenient sample was used, 
which creates potential for sampling bias. The questionnaire 
distribution method used in this study may lead to potential 
but incalculable sample size bias. Second, the study’s cross- 
sectional nature prevented the establishment of a causal 
relationship between variables. Therefore, one important 
suggestion is that longitudinal studies be conducted in the 
future. Third, these data are based on an online survey of 
self- reported occupational exposure and psychological 
factors of Chinese HCWs over 12 months, which may lead 
to errors in data due to memory bias. Fourth, the measure-
ment of work environment satisfaction, stress symptoms 
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and job satisfaction using one item weakens the assessment 
and reduces the validity of the tools used. Moreover, consid-
ering the sampling characteristics, the results of the study 
are not generalisable to all HCWs.
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