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Background: Workplace violence (WPV) had always been the focus of attention in all walks of lives, especially in the health fields. 
Previous studies had shown it adversely affected mental health for healthcare workers. In addition, both sleep quality and physical 
activity were supported to have impact on mental health. However, the mechanism of sleep quality and physical activity influence the 
association between WPV and mental health had not been explored, so the purpose of this paper was to explore this mechanistic link 
among workplace violence, sleep quality, physical activity, and mental health in Chinese health technicians.
Methods: Cross-sectional study was conducted in 3 cities of China, totally 3426 valid questionnaires were collected. WPV, physical 
activity, and social-demographic variables were evaluated. The Pittsburgh Sleep Quality Index and the Kessler Psychological Distress 
Scale were used to measure sleep quality and mental health. Descriptive analysis, univariate analysis, Pearson correlation, and 
moderated mediation analysis were used to estimate prevalence of WPV, association between WPV and mental health, and the role of 
sleep quality and physical activity on association between WPV and mental health.
Results: The prevalence of WPV was 52.2% among Chinese health technicians. After controlling social-demographic and work- 
related variables, sleep quality partially mediated the effect of WPV on mental health (indirect effect=0.829). Physical activity 
moderated the relationship between WPV and sleep quality (β=0.235, p=0.013), but not find the moderating role between WPV and 
mental health (β=0.140, p=0.474), and between sleep quality and mental health (β=0.018, p=0.550).
Conclusion: The rate of WPV among health technicians remained at an alarming level. Sleep quality and physical activity could 
mitigate the adverse effect of WPV on mental health. In the future, we could improve sleep quality and encourage health technicians to 
engage physical activity to decrease the negative effect of WPV on mental health.
Keywords: workplace violence, mental health, sleep quality, physical activity

Background
Workplace violence (WPV) was gradually becoming a widespread public health problem, since WPV presented in almost 
every industry.1 WPV had been shown to have a significant impact on workers’ safety, production efficiency, physical 
and psychological health.2,3 It had always been the focus of attention in all walks of life, especially in the field of health 
care.4 As a special occupational group, medical personnels beard the social responsibility of treating the sick, saving 
lives, helping the wounded, and the most important was to promote health, so compared with other occupational groups, 
healthcare workers who experienced WPV might face greater occupational impact.5 Ferris had confirmed that WPV in 
healthcare settings constituted almost a quarter of total violence in all workplaces, and it was estimated that two thirds of 
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medical staffs experienced WPV during their careers.6 The negative impact of WPV could not be underestimated. First, 
experience of workplace violence had a negative impact on physical and mental health of health personnels. In addition, 
it can affect the work of health personnels, such as poor performance, low organizational commitment, etc. It also had 
adverse impact on the quality of patient care and even the health system.7–9

World Health Organization defined WPV as followed in 2002, workplace violence was a behavior of an explicit or 
implicit challenge to the safety, well-being, or health of a person who was being abused, threatened, or attacked in their 
workplace.10 But in the field of health care, WPV was defined as the psychological and physical harm that doctors and 
nurses confronted with when providing medical service.4 The prevalence of WPV varied greatly from country to country, 
95.3% nurses in Canada had suffered direct or indirect workplace violence,11 overall prevalence estimate for psycholo
gical WPV in South Korean was 11%,12 83% participants reported exposure to at least one of five forms of violence in 
Victorian,13 75.4% nurses in eight provinces of China had experienced some form of workplace violence,14 nearly 90% 
staff in psychiatric wards had experience mild physical violence,15 and the prevalence of WPV experienced by physicians 
was 66.19% in four provinces of China.16 However, medical staff in China might face more serious occupational hazards 
because of the large number of medical personnels, the large Chinese population, and the uneven distribution of medical 
resources, so it was of great significance to study WPV in China.

Focusing on the mental health of health technicians was necessary for their wellbeing and for healthcare quality. 
Therefore, several systematic reviews had described the mental health of health technicians during the COVID-19 
pandemic. A pooled analysis suggested that pooled prevalence of anxiety, depression and distress among healthcare 
workers were 40%, 37%, and 37% respectively.17 Another review cited different results from studies of health workers in 
different countries. The incidence of depression in the two studies was 9.4 and 77.6, respectively, the lowest and highest 
incidence in this meta-analysis.18,19 Two studies on nurse anxiety in China had the lowest and highest incidence rates of 
8.1 and 77.3,18,19 respectively. The reason for the different incidence rates was that different studies of depression and 
anxiety chose different scales, and the choice of research objects and cut-off points were also different. It could be seen 
that the mental health problems of medical staff couldnot be ignored.

How to prevent WPV was an important topic to improve mental health all over the world, so far, researchers in many 
countries had carried out a large number of topics, among which physical activity and sleep quality were crucial tools to 
measure mental health. WHO recommended regular physical activity for individuals of all age groups, because its 
positive impacts on several relevant health outcomes, including physical health and various dimensions of mental health 
and well-being.20 Individuals who were physically active in the past years were found to adapt adverse events quickly 
and improved their mental health.21 Poor sleep quality had a negative impact on psychological aspects of life.22 The 
benefits conferred by physical activity, quality sleep to youth physical well-being had been accepted.23 But whether 
physical activity and sleep quality help mitigate WPV´s effect on mental health had not been proven.

Sleep quality was a person´s assessment of his or her sleep-related characteristics, and whether these qualities were 
satisfactory or not.14 The relationship between WPV and sleep quality had been demonstrated in previous studies. Some 
researches demonstrated that WPV was negatively correlated with sleep quality, WPV and its influences led to negatively 
effect on sleep quality.14,24–26 A study conducted in Korean workforce found workers who experienced WPV were 3.32 
times more likely to suffer sleep disturbance.27 A systematic review and meta-analysis found workers exposed to 
violence manifested problems related to sleep (difficulty in falling asleep, frequent interruption, early awakening, 
insomnia, nightmares).28 Some studies showed that sleep quality had a positive correlation with mental health. Poor 
sleep quality could negatively affected anxiety, depression and other mental symptoms.29–33 A meta-analysis of 
randomized controlled trials reported that improving sleep quality had a medium-sized effect on mental health, with 
clear evidence that improving sleep quality alleviated depression, stress and anxiety.34 Studies also demonstrated that 
sleep quality could be a mediating variable between family violence and mental health in Finnish health care profes
sionals, unhealthy movements behaviors and mental health in Brazilian adults.35 Based on these researches, our study 
hypothesized WPV could influence mental health through people´s sleep quality.

Numerous researches had testified the association of physical activity between sleep quality and mental health. 
Physical activity could provide distraction through cognitive attention, it also provided people with pleasant experiences. 
People interacted with people during exercise, which promoted people´s mental health and sleep quality.21 Besides, other 
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studies also demonstrated the modulating role of physical activity. Physical activity played a moderated role between 
sleep quality and health related quality of life among the elderly.36 In a study by Swedish municipal workers, physical 
activity was found to play a marginal moderating role in the relationship between work stress, self-rated health, and sleep 
quality.37 Among the officers who were insufficient active or inactive, sleep quality was associated with cortisol 
awakening response, but among officers who were active, sleep quality was not associated with cortisol awakening 
response, suggesting that physical activity could expose a potential protective effect.38 Frailty affected physical disability 
more strongly in rural older adults with low physical activity levels than in older adults with high levels of physical 
activity, suggesting that physical activity appeared to moderate the relationship between frailty and disability.39 As 
physical activity levels changed, so did this impact of social isolation and satisfaction on depression symptoms.40 

However, so far there had no studies demonstrated the role of physical activity in regulating the relationship between 
WPV, sleep quality and mental health, and most studies had focused on older adults and general population, rarely 
focused on the specific group of healthcare workers.

Based on the above results, our study further verified the impact of WPV on mental health among healthcare workers, 
whether sleep quality could be used as a mediator between WPV and mental health, and whether physical activity could 
regulate the impact of WPV on sleep quality and mental health of healthcare workers. Therefore, through the research, 
the study established links between the four to deepen understanding of the mechanisms WPV on mental health. The 
study established model (Figure 1) that prompted us to understand the impact of physical activity, sleep quality on 
prevention of workplace violence and provide evidence for controlling the adverse effects of WPV.

Method
Participants and Survey Procedure
A cross-sectional survey was performed in Shandong Province, China. In the current study, 3426 valid questionnaires 
were successfully filled (a response rate of 98.22%, 3426/3488). Based on the level of gross domestic product per capita 
in 2017, a multiple stratified random cluster sampling method was conducted to select health technicians. First, 3 cities 
(Qingdao, Zaozhuang, Dezhou) were chosen in the current study. Second, the study random chosen three counties or 
districts in each city. Third, one city-level hospital was randomly selected in every city and three county-level hospitals 
were randomly selected in chosen county or district. Finally, 12 hospitals in three cities (3 city-level hospitals and 9 
county-level hospitals) were chosen. Next, three inpatient areas from each department were randomly selected in city- 
level hospitals and two inpatient areas from each department was randomly selected in county-level hospitals. All the 
health technicians in the survey data were invested to participate our study. The questionnaires were sent to every chosen 
health technician and participants could fill out it in their free time anonymously. In order to make sure every question 
could be understood clearly, two postgraduates who were trained rigorously were stationed in every hospital to answer 
the question and collected the questionnaires after health technicians completed the survey.

physical activity

WPV

sleep quality

mental health

Figure 1 The conceptual framework of the moderated mediation model. 
Abbreviation: WPV, denotes workplace violence.
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Measures
Social-Demographic Variables
In this study, gender, age, marriage, religious belief, professional positions, administration, education, hospital level, 
physical disease, and year of service for the subjects were interviewed. Gender was measured by male and female. 
Married status was evaluated by single, married, divorced, widowed, and others. Since few subjects were single, 
divorced, widowed and others, so this study divided married status into married and others. Religious brief was encoded 
into “yes” or “no”. Professional positions were measured by senior, vice-senior, middle, primary, scholar level and no 
professional, the study subsequently encoded it into senior, intermediate, and primary title. Administrative positions in 
our study were divided into “director of the hospital”, “director of the center”, “vice president of the hospital”, “deputy 
director of the center”, “head of department”, “deputy director of the department”, “matron” and “had no administrative 
position”. The study encoded it to “had administrative positions” and “had not administrative positions”. Education was 
evaluated by the academic degree that participants had been awarded, the original classification included 7 schooling 
stages ranging from “junior high school and below” to “doctor”. To simplify, the study collapsed them into 3 categories: 
“master’s degree or above”, “undergraduate” and “college degree and below”. Hospital level was assessed by “the level 
of your hospital”, our study coded hospital level into 2 categories: “tertiary hospital” and “secondary hospital.” Physical 
disease was evaluated by asking a question whether the health technicians had been diagnosed with any physical disease 
(“cardiovascular and cerebrovascular diseases”, “metabolic diseases”, “mental abnormalities”, “hereditary disorders”, 
“chronic occupational diseases”, “chronic tracheitis and emphysema” and other diseases), if participants had one of these 
diseases, the study coded this participant had physical disease. If participant had none of this disease, the study coded the 
participant had not physical disease. Year of service was measured by the years the participants worked in this specialty.

Mental Health
The Kessler Psychological Distress Scale was used to assess mental health of health technicians in our study.41 It was 
a widely used, simple self-report measure of psychological distress. It was a 10-item scale, and answers used a five-point 
scale (which 5 = all the time, and 1 = none of the time). Participants should answer the question based the truths in the 
past four weeks. The total score range 10–50, which higher score meant poor mental health. The scale, compiled in 1994 
by Kessler and Mroczek of Michigan University, had shown good reliability and validity in previous studies.42 The 
Chinese version was verified by Zhou scholars among college students to have good reliability and validity.43 The 
Cronbach’s alpha was 0.932 in this study.

Sleep Quality
The Pittsburgh Sleep Quality Index was used to assess sleep quality in the current study.44 It was a seven dimensions 
scale which contains the sleep quality, namely subjective sleep quality, sleep duration, sleep disturbances, sleep latency, 
habitual sleep efficiency, daytime disfunction, and use of sleep medication. Each dimension was scored 0–3 points, which 
generated a total score ranging from 0–21. Higher scores indicated poor sleep quality. The scale was rated based on how 
the respondents had felt over the past one month. PSQI was an extremely popular scale with good reliability and validity 
for evaluating sleep quality in Chinese populations.45–47

Workplace Violence
WPV was estimated by the question: “Have your patients or their family members behaved in the following ways for 
you?” and participants could choose answers from “verbal violence”, “physical violence”, “both” and “none”. Our study 
divided workplace violence into 2 categories: “yes” and “no”, which the former contained “verbal violence”, “physical 
violence” and “both”. This study evaluated WPV using a commonly used international item, it had been widely used in 
previous studies.48–50

Physical Activity
Physical activity was evaluated by the question: “How many times a week do you participate in physical activity on 
average?” and participants could choose answers from “Never exercise”, “Exercise not once”, “Exercise once or twice”, 
“Exercise three to five times”, “Exercise six times or more”. This question was widely used in previous studies.51,52
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Statistical Analysis
IBM SPSS Statistics 21 was used for data analysis. The study calculated the mean and standard errors for continuous 
variables, frequencies and percentages for categorical variables. Independent t-test and one-way analysis of variance 
(ANOVA) were calculated for comparing the distribution of mental health. The correlations of study variables (WPV, 
physical activity, sleep quality, mental health) were analyzed by Pearson correlation analyses. Linear regression was 
conducted to verify if mediation and moderation were present in our study. The meditation and moderated mediation 
model were analyzed by the PROCESS macro for SPSS. The bias-corrected 95% confidence interval (CI) was calculated 
with 5000 bootstrapping re-samples. First, testing whether sleep quality played a moderated role between WPV and 
mental health in model 4 (Figure 1). Secondly, Model 59 was used to examine the moderated mediation effect, if physical 
activity moderated the direct effect of WPV on mental health and indirect effect of WPV on mental health including effect 
of WPV on sleep quality, and effect of sleep quality on mental health (Figure 2). If the 95% CI of the interaction did not 
contain 0, a significant moderated mediation effect could be established. Statistical significance was defined as a two- 
tailed p-value < 0.05. In addition, all models were controlled for covariates (gender, marriage, religious belief, 
professional positions, administration, education, hospital level, physical disease, and year of service) and the study 
variables were standardized.

Results
Participants and Single Factor Analysis for the Samples
In this cross-sectional study, 3426 health technicians were successfully filled out the questioners. Table 1 describes the 
sample distribution regarding social-demographic and working characteristics. The average age was 35.14 (SD=8.42). 
Among these respondents, the majority of them were females (73.2%), married (81.8%), did not have religious belief 
(96.9%), in primary professional positions (53.8%), did not have administration (80.8%), undergraduate (69.1%), in 
third-class hospitals (56.7%), <1 time/week (32.6%), year of service less than 5 years (29.3%), experienced WPV 
(52.2%). The mean for Mental health and PSQI were 22.18 (SD=7.45) and 6.22 (SD=3.31), respectively.

Table 1 also shows the result of differences in mental health among these social-demographic and working 
characteristics. Results show that marital status (t=2.58, p=0.010), professional positions (t=4.96, p=0.007), administra
tion (t=−2.89, p=0.004), education (t=6.39, p=0.002), hospital level (t=4.69, p<0.001), physical activity (t=26.06, 
p<0.001), year of service (t=0.86, p<0.001), sleep quality (t=0.46, p<0.001) were positively associated with mental 
health, whereas religious belief (t=−2.22, p=0.030), physical disease (t=−10.18, p<0.001), WPV (t=−16.36, p<0.001) 
were negatively associated with mental health.

Bivariate Correlations Among WPV, Physical Activity, PSQI and Mental Health
Results of Pearson correlation among variables were displayed in Table 2. The results showed that WPV was positively 
related to PSQI and mental health (r=0.14, p<0.001; r=0.27, p<0.001). Physical activity was negatively associated with 
PSQI (r=−0.18, p<0.001). PSQI was positively correlated with mental health (r=0.46, p<0.001). Physical activity was 
negatively correlated with mental health (r=−0.17, p<0.001). In addition, WPV has a significantly negative relation to 
physical activity (r=−0.05, p=0.003).

c=2.999***

b=0.924***a=0.898***

WPV

Sleep quality

Mental health

Figure 2 Output model of sleep quality mediation. 
Note: ***p<0.001. 
Abbreviation: WPV, denotes workplace violence.
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Regression Analysis of Sleep Quality Between WPV and Mental Health
Regression results are shown in Table 3. In the regression, firstly the study took WPV as the predictor variable and mental 
health as the dependent variable, the regression analysis was carried out, and the result showed that the regression effect 
was significant (β=3.83, p<0.001). Secondly, the study took WPV as the independent variable and sleep quality as the 
outcome variable, and conducted the regression analysis, the result presented the regression coefficient was statistically 
significant (β=0.90, p<0.001). Finally, taking WPV and sleep quality as independent variable and mental health as the 
dependent variable, a comprehensive regression of three variables was established, and the result indicated that the 

Table 1 Socio-Demographic Characteristics and the Distribution of Mental Health Among 
Health Technicians (n=3426)

Variables Mean±SD/n (%) Mental Health

Mean±SD t/F/r p

N 3426 (100%) 22.18±7.45 – –
Age 35.14±8.42 – 0.02 0.157

Gender 1.80 0.070

Male 919 (26.8) 22.58±7.89
Female 2507 (73.2) 22.04±7.28

Married status 2.58 0.010

Married 2802 (81.8) 22.34±7.42
Others 624 (18.2) 21.49±7.54

Religious belief −2.22 0.030

Yes 105 (3.1) 23.78±7.97
No 3321 (96.9) 22.13±7.43

Professional positions 4.96 0.007

Senior 412 (12.0) 21.61±7.74
Intermediate 1170 (34.2) 22.72±7.63

Primary 1844 (53.8) 21.97±7.25

Administration −2.89 0.004
Yes 659 (19.2) 21.43±7.36

No 2767 (80.8) 22.36±7.46

Education 6.39 0.002
Master’s degree or above 618 (18.0) 22.56±7.64

Undergraduate 2368 (69.1) 22.30±7.47

College degree and below 440 (12.8) 21.03±6.97
Hospital level 4.69 <0.001

Third-class hospitals 1941 (56.7) 22.71±7.60
Second-class hospitals 1485 (43.3) 21.50±7.20

Physical disease −10.18 <0.001

Yes 408 (11.9) 25.94±8.02
No 3018 (88.1) 21.68±7.22

Physical activity 26.06 <0.001

Never 851 (24.8) 23.78±7.66
<1 time/week 1117 (32.6) 22.70±6.90

1–2 times/week 879 (25.7) 21.37±7.44

3–5 times/week 385 (11.2) 20.30±7.31
≥6 times/week 194 (5.7) 19.68±7.45

Year of service 11.69±9.16 - 0.86 <0.001

WPV −16.36 <0.001
Yes 1788 (52.2) 24.10±7.58

No 1638 (47.8) 20.10±6.71

PSQI 6.22±3.31 - 0.46 <0.001

Abbreviations: SD, denotes standard deviation; WPV, denotes workplace violence; PSQI, denotes Pittsburgh sleep quality index.
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regression coefficient reached a significant level (β=0.92, p<0.001), indicating sleep quality played a mediating role. At 
the same time, after adding the mediating variable, WPV still had a significant effect on mental health (β=3.00, p<0.001), 
meaning that sleep quality played a partial mediating role between WPV and mental health.

Mediation Analysis
As shown in Figure 2, the results of mediation analysis showed that the total effect (path c) of WPV on mental health was 
significant (β=3.828, p<0.001). The significant coefficient of path a (β=0.898, p<0.001) and path b (β=0.924, p<0.001) 
indicated the positive association of WPV on sleep quality, and sleep quality on mental health. Besides, the point estimates of 
indirect effect (path a*b) between WPV and mental health through sleep quality was 0.829 (SE=0.107), and the 95% bias- 
corrected bootstrap confidence interval was 0.621 to 1.026, which indicated that the indirect effect of WPV on mental health 
was statistically significantly. In addition, the direct effect of WPV on mental health (path c´=2.999, p<0.001) was also 
significant, indicating that sleep quality partially mediated the relationship between WPV and mental health.

Moderated Mediation Analyses
According to our hypothesis, physical activity might function as a moderator between WPV and mental health separately, 
or both in the direct (WPV-mental health) and indirect effect (path a: WPV-sleep quality and path b: sleep quality-mental 
health). However, physical activity did not play a moderating role in the direct effect (WPV-mental health) of the 
mediation model (WPV*physical activity: β=0.140, p=0.474, 95% CI: −0.239, 0.519). At the same, physical activity did 

Table 2 Bivariate Correlation Among Workplace Violence, 
Sleeping Quality, Physical Activity, and Mental Health

Variables 1 2 3

1.WPV 1 – –

2. PSQI 0.14*** 1 –

3. Physical activity −0.05* −0.18*** 1
4. Mental health 0.27*** 0.46*** −0.17***

Notes: *p<0.05; ***p<0.001. 
Abbreviations: WPV, denotes workplace violence; PSQI, denotes Pittsburgh sleep 
quality index.

Table 3 Linear Regression Analysis for the Factors Associated with Sleep Quality and Mental Health [β (95% CI)]

Variable Model 1(DV=Mental Health) Model 2 (DV=Sleep Quality) Model 3 (DV=Mental Health)

Gender −0.10 (−0.65, 0.46) 0.46 (0.21, 0.71) *** −0.52 (−1.03, −0.02) *

Marriage −0.64 (−1.30, 0.02) −0.51 (−0.81, −0.21) ** 0.17 (−0.77, 0.43)
Religious belief 1.51 (0.14, 2.88) * 0.39 (−0.23, 1.01) 1.15 (−0.10, 2.39)

Professional positions 0.21 (−0.35, 0.76) 0.43 (0.18, 0.68) * −0.19 (−0.69, 0.31)

Administration 1.57 (0.83, 2.30) *** 0.69 (0.35, 1.02) *** 0.94 (0.27, 1.60) *
Education −0.13 (−0.61, 0.35) −0.04 (−0.26, −0.17) −0.09 (−0.52, 0.34)

Hospital level −0.79 (−1.29, −0.29) ** −0.23 (−0.46, 0.01) * −0.57 (−1.02, 0.12) *

Physical disease 3.99 (3.24, 4.74) *** 1.96 (1.62, 2.30) *** 2.18 (1.49, 2.88) ***
Year of service −0.01 (−0.05, 0.04) 0.01 (−0.01,0.03) −0.02 (−0.06, 0.02)

WPV 3.83 (3.35, 4.31) *** 0.90 (0.68, 1.12) *** 3.00 (2.56, 3.44) ***

Sleep quality – – 0.92 (0.86, 0.99) ***
Constant 43.25*** 27.35*** 113.95***

R2 0.11 0.07 0.27

Notes: *p<0.05; **p<0.01; ***p<0.001. 
Abbreviations: WPV, denotes workplace violence; DV, denotes dependent variable; CI, denotes confidence interval.
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not play a moderating role in the indirect effect (sleep quality-mental health) of the moderated model (sleep quality*
physical activity: β=0.018, p=0.550, 95% CI: −0.038,0.074). The result showed that physical activity only moderated the 
effect of WPV on sleep quality (WPV*physical activity: β=0.235, p=0.013, 95% CI: 0.049, 0.422), signifying that the 
effect of WPV on sleep quality was moderated by physical activity among the health technicians. The final moderated 
mediation model was displayed in Figure 3.

Discussion
A cross-sectional study was conducted to reveal the situation of WPV experienced by technicians of hospitals in 
Shandong, China. To our knowledge, several studies explored the association between WPV, sleep quality, physical 
activity and mental health. In the present study, approximately, 52.2% participants had experienced WPV during the 
past year. This study not only confirmed negative impact of experience of WPV on participants´ sleep quality and mental 
health, but also used a moderated mediation analysis to elucidate the mediating role of sleep quality between WPV and 
mental health, and the moderating role of physical activity among them. This reminded us sleep quality and actively 
physical activity could mitigate the adverse effects of workplace violence and provide good support for improving the 
physical and mental health of health care workers.

This study was based on hospital physicians in Shandong, China. The results supported that the prevalence of WPV 
experienced by health technicians in the past year was 52.2%, which was lower than the result of a large cross-sectional 
study across 30 provinces in China among doctors (83.4%),26 it also lowered than the research which was based on 
a study by WeChat in Chinese mainland provinces, and the incidence of WPV was 56.4%.53 A study conducted in 4 
provinces based on the geographical locations in the eastern, central and western regions of China, the rate of WPV 
during the past year was 66.19%,16 which included verbal violence, physical violence and sexual harassment. It was 
higher than ours. A meta-analysis concluded the overall prevalence of WPV from 44 studies in China with available data 
was 62.4%, that was higher than ours.1 Some studies that included Chinese nurses and psychiatric ward healthcare 
workers also had higher rates of WPV than our study,2,10,14,54 possibly because nurses had more contact with patients and 
their families than other health personnels, so they were more likely to experience violence, and unsupported work 
environment also made nurses experience higher rate of WPV.55 Mentally ill people had a poor mental state and more 
likely to commit violent acts against healthcare workers.55 However, compared with foreign studies, the experience of 
WPV in this study was lower than that of Syrian health care workers,56 Victorian health care workers,13 Brazilian health 
workers,25 but higher than that of Italian health professionals6 and higher than that of Korean nurses.6,12,13,25,56 The 
reason to suppose differences in the prevalence of WPV across the global and China, possibly due to the measurement 
construct of WPV and variation in normative behavior across culture and ethic contexts.57 Besides, the different 
geographical location might also explain the discrepancy between studies.56 Our results suggested WPV was less 

Figure 3 Mediation diagram with moderating effect. 
Notes: *p<0.05; ***p<0.001. 
Abbreviation: WPV, denotes workplace violence.
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prevalent than previously estimated, though still at alarming level, in the future, governments and hospital officers should 
facilitate the design of prevention strategies.

In consistent with previous studies, the result revealed that the experience of WPV had a significantly negative effect 
on health technicians´ sleep quality and mental health.2,4,10,14,24 Health technicians who were experienced WPV were 
prone to suffer difficulty falling asleep, frequent disturbances, insomnia, nightmares, which affected the quality of their 
sleep. The feeling of vulnerability, emotional exhaustion and psychological discomfort resulted from the experience of 
WPV would reflect on sleep quality disorders.25 A possible explanation was that WPV, as a stress event, was associated 
with activation of the “sympathy-adreno-medullary”, which affected sleep quality.24 Previous studies revealed that WPV 
was a threat and violence to health workers, which in turn was a risk factor and a trigger for depression.49 As in most 
research, main consequences resulted from the experience of WPV, such as fear, anger, irritation, anxiety, depression, 
humiliation, guilt, fear of helplessness, and disappointment, all of these feelings could cause stress and burnout, 
eventually led to bad mental health.4,6 Therefore, health technicians needed some resources to cope with bad emotion. 
WPV was a pervasive phenomenon in the healthcare industry, in order to avoid WPV, health technicians tended to devote 
more resources, such as extra time and energy, to deal with negative emotions, but the consumption of resources was 
closely related to stress, burnout, depression, leading to poor health outcomes.26 WPV as a predictor of sleep quality and 
mental health, our study further validated that the experience of WPV of health care workers could impact sleep quality 
and mental health.

Moreover, mediation analysis of this study suggested that the relationship between WPV and mental health was 
mediated by sleep quality. This result supported the mediating effect of sleep quality among health technicians. More 
specifically, apart from the direct of WPV on mental health, the indirect effect from WPV should also be emphasized. As 
an internal component of health, sleep quality was an important psychological process with retrospective function, and 
poor sleep quality was considered as a secondary symptom of mental illness.45 WPV as a stressor, exposed to workplace 
violence could lead to heavy stress and burnout, mood swing that seriously affected their sleep quality. At the same time, 
short sleep at night, and poor sleep quality could lead to daytime fatigue, which increased bad mood.58 Moreover, poor 
sleep quality and lack of sleep amplified the negative effects of negative emotions and attenuated the beneficial effects of 
positive practices, which were not conductive to good mental health.34 Sleep disturbances led to a range of adverse 
outcomes, such as poor concentration, impaired glucose tolerance, sympathetic paranervous system activation, etc. They 
were strongly associated with adverse outcomes.24 Our study showed sleep quality played an important role between 
WPV and mental health, and WPV exacerbated psychological problems by reducing sleep quality, so suggesting that high 
quality of sleep could reduce the effect of WPV on mental health.

In the present study, the study also found that physical activity was not only associated with sleep quality and mental 
health, but also moderated the effect of WPV on sleep quality. Previous studies had reported the association between 
physical activity and sleep quality.38,59 In a survey of college students, increased physical activity was associated with 
a significant improvement of sleep quality.60 A study in young adults showed that moderated-intensity physical activity, 
higher sleep efficiency and poor-sleep wake rates were associated with fewer wake-ups, leading to better sleep quality.59 

The underlying psychological mechanism might be that thermoregulation was the basis of sleep, physical activity had the 
effect of producing heat, raising body temperature, and then activating the hypothalamic controlled cooling process and 
sleep induction mechanism, energy consumption could also increase sleep.36,61 Health technicians who had experienced 
WPV can improve sleep efficacy and length of sleep, if they practiced physical activity regularly, which in turn improved 
sleep quality.

However, our study did not find physical activity could moderate the association between WPV and mental health or 
between sleep quality and mental health. Previous studies had not studied the relationship between WPV, physical 
activity, and mental health, but WPV as a negative life event could cause people´s stress response, tension, anxiety and 
other negative emotions, reduce mental health. People who regularly participated in physical activity adapt to adverse 
events more quickly and act as a buffer against adverse life events.21 Compared with other studies, our result found no 
association between physical activity in WPV and mental health might because participating in physical activity only 
helped improve less severe mental health measures, such as life satisfaction and subjective well-being.62 A study showed 
there was a curved relationship between physical activity and depression, and individuals with physical activity 2–3 times 
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the recommended minimum amount of exercise were most strongly associated with a reduction in depression.63 

Strenuous physical activity may also negatively affect the immune system, leading to depression through increasing 
oxidative stress and cortisol levels.63 As a special group, healthcare workers may face a variety of negative life events 
every day, and although studies had proven that physical activity helped improve depression, health technicians still faced 
stress, anxiety psychological confusion and other bad emotions, which had a negative influence on mental health. At the 
same time, although physical activity and sleep quality were significant factors influencing mental health, the result did 
not find the moderating role of sleep quality on mental health. Sleep disorders usually characterized by abnormal sleep 
duration and decreased sleep quality, resulting in fatigue, weakness. Sleep disturbances might reduce maximum oxygen 
consumption, increase the change of exercise-related injuries, and lead to daytime fatigue, which reduced the frequency 
and events of exercise, increased the chance of adverse health outcomes.36 And another explanation was that health 
technicians often on night shifts, it led to poor sleep quality, lacked of energy during the day, and difficulty in regular 
physical activity. Research proposed 45–60 minutes of moderate to vigorous exercise 3–5 days a week was good for 
adolescent physical and mental health.23 Health technicians may not be physically active at sufficient intensity to regulate 
the relationship between sleep quality and mental health.

Strategies are needed to reduce and prevent the incidence of WPV, hospitals must provide a safety system, sound 
policies, and preventive procedures. The incidence of WPV among health technicians in China still at an alarming level, 
due to the tremendous negative impact of WPV, we further advice hospitals to strength the management and training of 
physicians to reduce the harm of WPV. The effects of WPV on workers’ sleep quality and mental health must be 
emphasized. For victims of WPV, hospital management should intervene in a timely manner and provide assistance and 
supported environment, while encourage all health technicians to take physical activity actively, and ensure sleep quality 
in order to maintain good mental health.

The current study had some limitations. Firstly, a cross-sectional study was not helpful in establishing a causal 
relationship between WPV, sleep quality, physical activity and mental health. In the future, longitudinal studies were 
needed to explore the causal relations. Secondly, the data study collected were self-reported by the health technicians, 
might have resulted in a response bias, and to some extent, overestimated or underestimated the association between 
study variables. Third, the influencing factors of sleep quality, mental health were complex, our study only focus on 
sociodemographic factors, working characteristics, psychological condition, and not pay attention to all factors.

Conclusion
Our study showed that WPV was related to health technicians´ mental health, and sleep quality appeared to partially 
mediated the relationship between WPV and mental health. Additionally, physical activity appeared to moderate the 
association of WPV on sleep quality. WPV was an adverse life event that negatively affected the mental health of 
healthcare workers, and sleep quality and physical activity could weaken, alleviate the negative effects of WPV. This 
provided support for elucidate the underlying mechanism of the relationship between WPV and mental health and formed 
an effective way to improve the mental health of health technicians in China. It could provide relevant government 
departments with interventions to improve the health of health technicians.
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