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1School of Public Health, Xiamen University, Amoy, Fujian, China, 2Department of Clinical Laboratory,
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Background: The COVID-19 pandemic continues to pose unprecedented threats

and challenges to global public health. Hospital Clinical Laboratory and public health

institutions have been playing an important role in case detection, epidemic research

and decision-making, and epidemic prevention and control.

Objective: To explore the current situation and influencing factors of work stress of

medical workers in hospital clinical laboratory in fighting against COVID-19.

Methods: A cluster random sampling method was used to select seven hospitals

from 14 tertiary hospitals in Xiamen, and medical workers in the selected hospitals

were investigated by self-administered questionnaire. A total of 150 medical workers

inclinical laboratory participated in this survey, 138 valid questionnaires were

collected, with a response rate of 92%.

Results: The work stress scores of the medical workers in the clinical laboratory of

hospital in the COVID-19 epidemic were collected (55.22 ± 11.48); The top three

dimensions of work stress score were work stress (work load), external environment

and doctor-patient relationship. The results of multiple stepwise regression analysis

showed that the working hours per day, whether overtime and night shift can get

compensatory leave and Job satisfaction with the work of the clinical laboratory were

the main factors a�ecting the work stress level of medical workers in the clinical

laboratory of hospital during COVID-19 epidemic.

Conclusion: The COVID-19 has caused great harm to the physical and mental

health of the public. Medical sta� are in the front line of prevention and control of

the epidemic, so medical workers in hospital clinical laboratory exposed to a high

level of stress at work. Laboratory leaders and hospital managers should take active

and e�ective measures to reduce the working hours of the medical sta� in clinical

laboratory, optimize the arrangement of night shift and overtime working, strengthen

the training of group and individual pressure management, reduce the work stress

of the medical sta�, improve the overall happiness of the medical sta� in clinical

laboratory, and stabilize the clinical laboratory team, improve the physical and mental

health of medical workers in clinical laboratory.
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Introduction

According to the information provided by the World Health

Organization, globally, as of June 16, 2022, there have been

535,248,141 confirmed cases of COVID-19, including 6,313,229

deaths, andmore than 600,000 new confirmed cases were added every

day (1). On January 20, 2020, the National Health Commission of

the People’s Republic of China incorporated the new coronavirus

infection into the Class B infectious diseases stipulated in the

“Prevention and Control Law of the People’s Republic of China,” and

adopted the prevention and control measures of class A infectious

diseases (2). There is no doubt that COVID-19 pandemic is a

multifaceted macroeconomic shock, which may have a negative long-

term impact on the economy in recent years (3). The atmosphere of

job insecurity and economic turbulence caused by the COVID-19

are also spreading, which also seriously affects the mental health of

citizens (4). Because of the role of work in supporting one’s physical

and mental health and self-esteem, job insecurity can seriously affect

one’s self-efficacy, confidence, and social support system (5). The

phenomenon of elevated work stress and job insecurity is even more

obvious among medical workers, as hospitals have been in the front

line of prevention and control since the outbreak of COVID-19.

Under the background of China’s normalized epidemic prevention

and control, the hospital’s laboratory has to undertake the work of

nucleic acid sample testing from a large number of people in the

hospital and the local area while carrying out its daily tasks. Due to

the lack of sufficient human resources. Due to the lack of sufficient

human resources, It is unavoidable to take more workloads for the

hospital’s laboratory of the COVID-19. In addition, the infectious

disease report, the entry of test results and other operations of

the COVID-19 require the hospital to allocate special personnel to

be responsible, which makes human resources particularly scarce

(6).Moreover, because of the huge risks in the biological safety

management of the laboratory, it also puts medical workers in the

laboratory department under even greater work pressure (7). The

clinical laboratory is also a wind vane for epidemic prevention and

control, and the medical staff in the laboratory are an important

and special force for the normalization of epidemic prevention and

control. If themedical workers of the laboratory work under excessive

pressure without corresponding measures to alleviate and improve

it, it will not only be detrimental to the work and development of

the hospital, but also bring adverse effects to the epidemic prevention

and control.

Work stress refers to the tension or threat that the staff

feels in the process of engaging in a certain occupation (8). In

addition, during the outbreak of COVID-19, health care workers

(HCWs) experience significantly higher work stress than the general

population, and the increase in work stress was associated with

job burnout (9, 10). Kuo et al. (11) conducted a study on the

perceived work stress and its influencing factors among hospital staff

during the COVID-19 pandemic in Taiwan, China. The research

results showed that the reported stress level of hospital staff was

medium. The discomfort caused by protective equipment is the

main stressor for participants, and the burden of caring for patients

is the second job stressor. According to the survey results, the

persistence of the COVID-19 epidemic has led to increasing work

pressure faced by doctors. In the context of the normalization

of epidemic prevention and control, the doctors’ job stressors

are mainly from the external environment, workload and career

development (12).

On the one hand, the indirect impact of COVID-19 related work

stress on anxiety and depression through flexibility is far greater

than other indirect effects, and the COVID-19 pandemic has a

significant psychological effect on Italian general practitioners and

health care workers (HCWs) (13, 14). Zhang et al. (15) conducted a

cross-sectional survey of frontline medical workers fighting against

COVID-19 in Wuhan, Harbin and Shenzhen, and showed that

burnout was common among frontline medical personnel, and that

work stress and inadequate protection affected frontline medical

personnel’s burnout symptoms. Na and Tao et al. (16, 17) found

that mental health problems and burnout were prevalent among

medical workers in the clinical laboratory, and psychological state

and burnout were correlated, and that promoting a reduction in

burnout could improve the psychological state of medical workers.

On the other hand, in the face of the accelerated pace of life and

work, as well as the intensification of social competition, the majority

of professional groups are under pressure from different aspects.

Although the increase of work stress can improve work efficiency to a

certain extent, the increase of work stress will lead to more boredom

and physical fatigue to work, and then develop to absenteeism and

resignation, the increase of work stress seriously affected physical

and mental health, which has become an important public health

issue (18). A study found that all HCWs will encounter stress and

are frequently exposed to unfavorable conditions in their work and

life. The study assessed the relationship between burnout, insomnia,

and anxiety severity. The study have found that a bilateral association

between insomnia and burnout, so further meaningful intervention

measures should be promoted to improve shift work in HCWs (19).

At present, most of the research on staff related to the COVID-

19 have focused on front-line nurses, emergency department doctors,

primary medical workers and so on. Few studies have paid attention

to the work stress situation of medical workers in hospital clinical

laboratory under the background of normalized epidemic prevention

and control. Our study had two primary objectives. First of all, to

provide a reference for hospital managers or health policy makers in

order to take practical and feasible measures to ensure the physical

and mental health of clinical laboratory medical workers, stabilize

the working status of the hospital’s clinical laboratory; Secondly, in

order to stabilize the laboratory team of the hospital, successfully fight

against the epidemic, and steadily promote the epidemic prevention

and control work, corresponding countermeasures and suggestions

are provided for the medical staff in the laboratory.

Theory: Job demand resource (JDR)
model

The selection of key variables in this study is based on the Job

Demand Resource (JDR) model, which was originally developed to

better understand the effects of job stress, initially focusing on the

effects of job engagement (20) and job burnout (21). This model

proposes that specific physical, psychological, social or organizational

factors are related to work stress (21). The JDR model divides job

characteristics into job demands and job resources. Job demands

are the “negative factors” that consume an individual’s energy at

work and are defined as the physical, psychological, social, or
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organizational demands of the job that require cost or effort on the

part of the individual (employee) to complete the work, including

work overload, time pressure, job insecurity, etc. Job resources are

“positive factors” at work, defined as factors at work that facilitate

the achievement of job goals and promote personal learning and

development, including social support, job satisfaction, self-efficacy,

and general wellbeing, etc.

Job demands and resources directly affect burnout or work

engagement, respectively, while the imbalance between job demands

and job resources may be a factor contributing to increased

work stress. Job resources have a buffering effect to mitigate the

adverse effects of job demands on the development of work stress

(22). Therefore, we included “working hours per day” and “the

availability of compensatory time off for overtime and night shifts” as

representative factors of job demands in the questionnaire, and “the

job satisfaction” as a representative factor of job resources (23) into

the basic information options of the questionnaire. Based on the JDR

model and the actual situation, we made a simple descriptive analysis

of the work stress of medical workers in clinical laboratory.

Methods

Participants and sampling

A cross-sectional survey
Using the cluster sampling method, from July 15 to August 1,

2022, seven hospitals were randomly selected from 14 hospitals in

Xiamen, and medical workers were selected from clinical laboratories

of selected hospitals to carry out the survey. The inclusion criteria

were as follows: Inclusion criteria of survey objects: Formal staff in

clinical laboratory; Participated in the fight against the COVID-19

epidemic; Volunteer to participate in this research. As of August 1,

2022, themedical workers fromhospital clinical laboratory in Xiamen

(∼150) were invited to participate in this study, with a response rate

of 92%, which resulted in a sample of 138 medical workers.

Measurement

Basic situation survey form

Based on the literature review and expert consultation (24–

30), a self- administered general information and demographic

questionnaire was developed, including age, gender, marital status,

level of academic qualification, professional qualification, Service

years, monthly income, working hours per day, whether the

overtime working or night shifts can get compensated leave, and job

satisfaction with the work of the clinical laboratory.

Stressor scale for medical workers in
hospital clinical laboratory

Since there is no relatively mature questionnaire on job stressors

for medical workers in the clinical laboratory in China, and

considering that it is not appropriate to use a questionnaire with too

many questions, we finally used Professor Cooper’s job stressors scale

(31) and the job stressors scale for doctors produced by Chen (32) in

China as a model to prepare a work stress questionnaire for medical

staff in the hospital clinical laboratory, which was divided into two

parts: basic information, work stress status survey.

The scale has good reliability and validity, with a Cronbach’s alpha

value of 0.86. There are 19 entries divided into seven dimensions:

organizational management, vocational interest, workload, career

development, doctor-patient relationship, interpersonal relationship,

and external environment. Each item was assessed on the Likert

5-point rating scale, ranging from “No stress” to “Tremendous

stress,” with a total score of 1–5 for each item, with higher

scores indicating greater stress. In our study, scores of 19–38 were

classified as mild stress, 39–57 as moderate stress, and 58–95 as

severe stress.

Survey method and data collection

An online survey link or quick response code (by way of the

questionnaire website platform) was sent to the relevant heads of the

selected hospital’s clinical laboratory and they were invited to send

it to the medical workers within the department. Participants could

complete the questionnaire via a computer or smartphone that could

open the website link or scan the QR code. The researchers initially

explained in detail the purpose and significance of the study, how to

ensure participant anonymity and confidentiality, and other relevant

information. Participants agreed if they connected to the website link

and completed the questionnaire.

Statistical methods

Statistical data were represented by frequencies and percentages,

and measurements were expressed as x± s. Two independent sample

t-tests were used for the comparison between the two groups, The

comparison between multiple groups adopts one-way ANOVA, and

then the multi-linear regression analysis is performed for multi-

factor analysis. All statistical analyses were performed with SPSS

for Windows 26.0, and a two-sided p < 0.05 was considered

statistically significant.

Results

Basic information

The distribution of demographic data of 138 medical workers in

the clinical laboratory of hospital during the COVID-19 pandemic is

shown in Table 1.

Work stress of medical workers in the clinical
laboratory

Under the background of COVID-19, the average work stress

score of 138 medical staff in the clinical laboratory of major hospitals

in Xiamen is 55.22 ± 11.48, which is a medium stress level. The

specific scores of each dimension are shown in Table 2.
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TABLE 1 Demographic characteristics of study participants (n = 138).

Variable Numbers
(n)

Percentage
(%)

Gender Male 48 34.78

Female 90 65.22

Age <30 41 29.71

31–40 55 39.86

41–50 28 20.29

>50 14 10.14

Marital status Unmarried 44 31.88

Married 92 66.67

Divorced or

widowed

2 1.45

Level of academic

qualification

Junior college

or below

21 15.22

Undergraduate 84 60.87

Master 30 21.74

Doctor 3 2.17

Professional qualification No qualification

yet

10 7.25

Primary 42 30.43

Intermediate 52 37.68

Senior 34 24.64

Service years <3 years 26 18.84

3–5 years 23 16.67

5–10 years 25 18.12

>10 years 64 46.38

Monthly income (yuan) <6,000 13 9.42

6,000–10,000 47 34.06

10,001–15,000 51 36.96

>15,000 27 19.57

Working hours per day 6–8 h 31 22.46

8–10 h 64 46.38

10–12 h 43 31.16

Whether the overtime

working or night shifts can

get compensated leave

Yes 33 23.91

No 105 76.09

Job satisfaction with the

work of the clinical

laboratory

Very satisfied 5 3.62

Relatively

satisfied

31 22.46

Basically

satisfied

59 42.75

Relatively

dissatisfied

39 28.26

Very unsatisfied 4 2.90

TABLE 2 Work stress scores of medical workers in combating the COVID-19

epidemic (χ ± s, n = 138).

Dimension Score Rank

Dimension Entry

Organizational management 7.99± 2.64 2.66± 0.88 5

vocational interest 4.65± 1.79 2.33± 0.90 6

Work stress and workload 11.36± 2.88 3.79± 0.96 1

Career development 8.36± 2.44 2.79± 0.81 4

Interpersonal relationship 6.37± 2.09 2.12± 0.70 7

Doctor patient relationship 9.96± 2.56 3.32± 0.85 2

External environment 6.53± 1.78 3.26± 0.89 3

Total score 55.22± 11.48 2.91± 0.60

Single-factor analysis of work stress of
medical workers in clinical laboratory

The results showed that Whether the overtime working or night

shifts can get compensated leave and Job satisfaction with the work

of the clinical laboratory affect the work stress scores of medical staff

in clinical laboratory (p < 0.05), as shown in Table 3.

Multi-factor analysis of work stress among
medical workers in the laboratory
department

The work stress scores of medical staff in hospital clinical

laboratory were the dependent variable, with the single-factor

analysis of their stress load, and the titles of basic information were

used as independent variables for stepwise multiple linear regression

analysis. The results showed that working hours per day, whether

the overtime working or night shifts can get compensated leave and

Job satisfaction with the work of the clinical laboratory were the

main factors influencing the job stress levels of nurses assisting in the

fight against COVID-19, which explains 49% of the total variance, as

shown in Table 4.

Discussion

In past few years many medical advancements have been made

in theoretical epidemiology (33) and practical medicine (34–37) that

contribute to innovation and development of medical science (38).

After the outbreak of COVID-19 epidemic, the majority of clinical

laboratory workers worked day and night in the front line of clinical

work to complete the detection of SARS-CoV-2 specific nucleic acids

and antibodies, and the medical staff was already close to overload

due to the increasingly heavy workload, tedious and repetitive work

tasks, isolation periods of varying lengths, and various pressures

brought about by the work-family conflict (39). According to the

on-site survey, the medical staff of the clinical laboratory doctors

work intensely, there is no concept of holidays. On average, each
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TABLE 3 Single-factor analysis of the job stress of medical sta� working in the clinical laboratory (χ ± s, n = 138).

Variable Total points Statistics p-value

Gender Male 53.69± 10.56 t =−1.145 0.283

Female 56.03± 11.91

Age <30 56.66± 11.83 F = 1.175 0.256

30–39 56.25± 11.02

40–50 52.61± 12.12

>50 55.07± 10.36

Marital Status Unmarried 58.52± 10.33 F = 1.226 0.205

Married 53.93± 11.69

Divorced or widowed 45.50± 0.71

Level of academic qualification Junior college or below 58.14± 11.36 F = 0.670 0.929

Undergraduate 54.27± 11.80

Master 56.69± 10.67

Doctor 49.00± 8.91

Professional qualification No qualification yet 54.00± 12.85 F = 1.239 0.193

Primary 56.71± 11.77

Intermediate 57.69± 10.73

Senior 49.94± 10.49

Service years <3 years 59.58± 8.22 F = 1.218 0.212

3–5 years 56.43± 13.23

6–10 years 54.12± 9.19

>10 years 53.44± 12.42

Monthly income <6,000 55.15± 10.91 F = 0.852 0.719

6,000–10,000 54.68± 12.23

10001–15000 56.31± 11.47

>15000 54.11± 10.83

Working hours per day 6–8 h 48.32± 13.99 F = 1.263 0.173

8–10 h 54.52± 9.50

10–12 h 55.22± 11.48

Whether the overtime working or night shifts can get

compensated leave

Yes 45.73± 12.33 t =−2.538 0.003

No 58.20± 9.44

Job satisfaction with the work of the clinical laboratory Very satisfied 41.20± 20.01 F = 2.308 0.000

Relatively satisfied 49.16± 11.16

Basically satisfied 54.15± 10.23

Relatively dissatisfied 62.33± 7.18

Very unsatisfied 66.00± 4.24

medical personnel have a night shift as well as many overtime shifts;

More than 90% of the medical staff of the clinical laboratory feel

psychological pressure and high work stress. The main stress comes

from the working duration, the amount of work tasks, because the

working hours per day and per week had an impact on work stress

(40, 41). The results of our study found that the work stress of

138 medical workers participating in the survey had a single mean

score of 2.91 ± 0.60 for work stress, which was generally moderate.

The three dimensions with the highest scores in each dimension are

work stress and workload, doctor-patient relationship and external

environment, which is consistent with the survey results of Mo et al.

(40). The research shows that work stress is negatively related to

work capacity, work stress and presenteeism have a significantly

adverse impact on task performance of medical staff, and health

status has a enormous positive impact on task performance (42,

43). COVID-19 pandemic has not only led to a series of changes
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TABLE 4 Multiple-factor analysis of the job stress of Medical sta� working in the clinical laboratory.

Dependent variable Regression
coe�cient

SE Standardized regression
coe�cient

t-value p-value

Constant 22.034 5.895 3.681 0.000

Working hours per day 3.205 1.089 0.192 2.778 0.006

Whether the overtime working or night shifts

can get compensated leave

9.147 1.913 0.341 4.782 0.000

Job satisfaction with the work of the clinical

laboratory

4.704 0.895 0.360 5.253 0.000

R= 0.700, R2 = 0.490, F = 12.203, P < 0.01.

in working methods, but also had a great impact on individual

psychological wellbeing (44). When dealing with the challenges of

panic and fear caused by the COVID-19, psychosocial support and

effective organizational support systems are crucial, an open working

environment, stress management training and strong social ties can

help employees effectively cope with the crisis and reduce work

stress (45). COVID-19 has caused serious economic uncertainty and

potential economic pressure, factors related to work stress will have a

negative impact on the working environment, employee performance

and work efficiency will also be reduced. However, managers can

take measures to actively respond, improve the safety awareness

of employees during the epidemic, ensure business continuity to

reduce job insecurity, improve the job satisfaction of employee, and

reduce the pressure and anxiety of employee (46, 47). Therefore,

we suggest that hospital managers should pay more attention to the

work stress of medical workers in clinical laboratory of the hospital,

and take positive and effective measures to improve the working

environment of the clinical laboratory, optimize the work content of

the department staff, reasonably adjust the working hours, and ensure

the physical and mental health of medical workers.

Factors influencing the work stress of
medical sta� in the laboratory of hospitals in
fighting against COVID-19

The results showed that the working hours per day, whether the

overtime working or night shifts can get compensated leave and Job

satisfaction with the work of the clinical laboratory were the main

factors affecting work stress of medical staff in clinical laboratory of

the hospital in fighting COVID-19.

Daily working hours
This study found that daily working hours were positively related

to work pressure. the longer the working hours, the more stressful the

work of medical staff was. Since the global outbreak of COVID-19 at

the end of December 2019, Xiamen has experienced several epidemic

crises. As the front-line staff for epidemic prevention and control, the

medical staff in clinical laboratory are required to wear protective

clothing, N95 masks, goggles, rubber gloves and other protective

props due to the particularity of the work content, which increases the

inconvenience of daily work. Working in a closed environment for a

long time will lead to an increase in the working stress level (40).The

data showed that working 40–50 h per weekwere positively associated

with the work efficiency (48) without considering the work input. The

work environment was significantly associated with self-rated health

status and working hours. The risk of poor health status was greater

for staff who had longer working hours and with higher education

(49). Under the background of the COVID-19 epidemic, the working

environment of the hospital’s clinical laboratory is relatively closed,

the atmosphere is slightly suppressed, the medical workers have long

working time, and the work stress and physical and mental pressure

are tremendous.

Whether the overtime working or night shifts can get

compensated leave: our results show that if the overtime working

or night shifts can get compensated leave, and the work stress of

medical workers in the hospital clinical laboratory will be reduced

accordingly. Research shows that there is an association between

a high proportion of night shift work and long-term chronic

diseases that can cause health problems. Higher rates of sick leave

associated with long night shifts may result in additional costs or lost

productivity for hospitals (50). Working long hours does not directly

affect mental health; However, it will indirectly affect psychosomatic

stress reaction and depressive symptoms through factors such as

shortened sleep time and irregular meal time (51). Working hours

are significantly related to psychological stress response. Workers

are prone to show higher psychological stress response when

working overtime on weekdays and holidays. Regardless of the

type of work, reducing overtime is very important for reducing the

psychological stress reaction (52). The workers who worked overtime

for a long time showed significantly higher “irritability,” “fatigue,”

“anxiety,” “depression” and “somatic reaction” in both genders. The

overtime was linearly related to various stress reactions. There was

a linear relationship between the length of overtime and various

psychosomatic stress responses (53). At the same time, medical

workers’ alertness and work performance remain the worst during

night shifts because of the difficulty of adapting to circadian rhythms

(54). Clinical laboratory medical workers are also required to respond

to public health emergencies or unexpectedmedical events during the

night shift, which will lead to greater work pressure on medical staff

in the clinical laboratory.

Job satisfaction with the work of the clinical
laboratory

Our findings showed that medical workers who are less satisfied

with clinical laboratory work also have a higher level of work

stress. Data research showed that occupational burnout, anxiety,

and depression are common among medical workers. When facing

work stress, it is more likely to lead to job burnout and work

satisfaction of medical workers (55). In addition, an analysis of data
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has shown that job dissatisfaction is positively related to depression,

anxiety and work stress (56, 57). Staffing, work environment, and

working hours are significantly associated with nurse burnout and job

dissatisfaction (58). Also, social support is positively associated with

job satisfaction (59). Social support and work stress were negatively

correlated, and the reinforcement of social support can reduce the

work stress of medical workers (60). The job satisfaction of medical

staff not only has a direct negative impact on turnover intention,

but also has an indirect impact on turnover intention through work

engagement (61). Stabilizing the work team, building a favorable

working environment, and making rational work arrangements are

crucial for the development of departments and even hospitals.

Implications for hospital administrators as
well as clinical laboratory leaders

The leaders of the clinical laboratory leaders and hospital

administrators should pay attention to the impact of work stress

on medical workers in the laboratory department, take active and

effective measures to eliminate hospital laboratory staff stressors,

unite the medical staff team, and steadily solid the work of

epidemic prevention and control. Research shows that adequate

sleep, the company of family and pets, and good communication

between teams are effective coping styles for job stressors (62).

Psychological training and group consultation can effectively reduce

job stress, improve self-efficacy and staff confidence (63). Work

life balance is of great significance to job satisfaction. Providing a

good working environment and facilities, implementing a fair salary

and remuneration system and establishing a good communication

system in the department can well-improve the work enthusiasm

of employees and reduce the work stress of staff (64, 65). The

organization can reduce the workload of staff and reduce role

conflict and role ambiguity by rationalizing shifts and working

hours and optimizing shift arrangements, thus reducing the stress of

staff. In addition, the organization should also introduce employee

assistance programs and stress management technologies, provide

consulting services for employees, help employees learn stress

management skills, and conduct stress management, so as to

improve their work enthusiasm and productivity (47). Therefore,

the hospital can create a harmonious and appropriate working

environment through the salary and bonus incentive system,

reasonable arrangement of working hours, optimization of shift

arrangement, employee assistance plan, group and individual stress

management training, optimization of the layout of department

work areas, and improvement of department communication system,

which will help alleviate the working stress of medical staff in

front-line laboratory under the background of normalized epidemic

prevention and control, Improve the work quality and efficiency

of the hospital laboratory. Hospitals should create a harmonious

and appropriate working environment through salary and bonus

incentive system, reasonable arrangement of working hours and

shifts, group and individual training, and optimization of department

work area layout, which will help relieve the working stress of medical

workers in front-line clinical laboratory under the background of

normalized epidemic prevention and control.

Strengths and limitations

We are the first known study conducted in a municipal

administrative region of China on the work stress of a specific

group of medical workers in hospital clinical laboratories, which

makes our research valuable. In addition, the survey we conducted

adopts cluster random sampling method. Compared with ordinary

convenient sampling, our research samples are more random and

more representative of the research population. And it should be

noted that the study has the following limitations. First, due to

human, financial and time constraints, this survey was conducted

by selecting only a special group of medical workers in the clinical

laboratory of hospitals that experienced COVID-19 pandemic, which

also resulted in an insufficient number of samples that could be

collected by the questionnaire. Therefore, the results of our study

data are not particularly satisfactory. Secondly, because this study is

a cross-sectional design, we only evaluated the working pressure at

a specific time without longitudinal observation, and some potential

influencing factors of working stress may not be taken into account.

Therefore, it is necessary to expand the research scope and include

more potential factors affecting work stress in future research.

Conclusion

COVID-19 pandemic has caused an unprecedented huge impact

on all countries in the world. The clinical laboratory plays a

particularly important role in the disease management of the

COVID-19. The clinical laboratory is crucial to early detection

of cases and prevention of disease transmission (66). During the

epidemic of COVID-19, the laboratory of domestic hospitals made

great contributions to the prevention and control of the epidemic

in china, and the work stress of the laboratory of Chinese hospitals

deserves attention. In our study, the medical staff in the hospital

laboratory are generally under high working stress. The main factors

affecting the working stress of the medical staff in the hospital clinical

laboratory are working hours per day, whether overtime and night

shift can get compensatory leave and Job satisfaction with the work

of the clinical laboratory. At the same time, we put forward some

countermeasures and suggestions to alleviate the work stress, which

also provides reference for other countries to adjust the work stress,

maintain physical and mental health of the corresponding medical

staff, and improve public health.

Data availability statement

The raw data supporting the conclusions of this article will be

made available by the authors, without undue reservation.

Ethics statement

The studies involving human participants were reviewed and

approved by Medical Ethics Committee of Xiang’an Hospital,

Xiamen University. The patients/participants provided their written

informed consent to participate in this study.

Frontiers in PublicHealth 07 frontiersin.org

https://doi.org/10.3389/fpubh.2023.1078540
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


He et al. 10.3389/fpubh.2023.1078540

Author contributions

GH and YC conceived the study, designed and collected

questionnaires, and performed the statistic analysis. GH created and

performed the literature search strategy and wrote the original draft.

YC and DW guided GH to revise the manuscript. YC, DW, and HW

reviewed the manuscript and supervised the process. All authors have

read and approved the final manuscript.

Conflict of interest

The authors declare that the research was conducted in

the absence of any commercial or financial relationships

that could be construed as a potential conflict

of interest.

Publisher’s note

All claims expressed in this article are solely those

of the authors and do not necessarily represent those of

their affiliated organizations, or those of the publisher,

the editors and the reviewers. Any product that may be

evaluated in this article, or claim that may be made by

its manufacturer, is not guaranteed or endorsed by the

publisher.

References

1. World Health Organization. WHO COVID-19 Dashboard. Geneva: World Health
Organization (2020). Available online at: https://covid19.who.int/

2. National Health Commission. National Health Commission Announcement No. 1 of
(DB/OL). (2020). Available online at: https://www.biorxiv.org/content/10.1101/2020.01.
22.914952v2

3. Saif NMA, Ruan J, Obrenovic B. Sustaining trade during covid-19 pandemic:
Establishing a conceptual model including covid-19 impact. Sustainability. (2021)
13:5418. doi: 10.3390/ su13105418

4. Obrenovic B, Du J, Godinic D, Baslom MMM, Tsoy D. The threat of COVID-19 and
Job insecurity impact on depression and anxiety: an empirical study in the USA. Front
Psychol. (2021) 12:8572. doi: 10.3389/fpsyg.2021.648572

5. Li Y, Chu L, Zha Z. Job stress and satisfaction in southwest Chinese hospitals
A cross-sectional study. Medicine. (2022) 101:28562. doi: 10.1097/MD.00000000000
28562

6. Wu W, Li M, Tang Y, Li D, Guan M. The position and role of department
of laboratory medicine in the construction of national public health system:
experiences from public health emergencies efforts. Chin J Lab Med. (2020) 43:776–
9. doi: 10.3760/cma.j.cn114452−20200423-00423

7. Zhao P, Xia X, Wang Z, Wang C, Lu H, Liu B, et al. Construction of
emergency laboratory medicine system of newly-built infectious disease hospitals
in the context of COVID-19 pandemic. Chin J Lab Med. (2020) 43:1118–23.
doi: 10.3760/cma.j.cn114452-202 00408-00376

8. Shi Y, Wang L. Doctors’ professional stress and its relation with their mental health.
Chin J Public Health. (2007) 23:529–31.

9. Spányik A, Simon D, Rigó A, Griffiths MD, Demetrovics Z. Subjective COVID-
19-related work factors predict stress, burnout, and depression among healthcare
workers during the COVID-19 pandemic but not objective factors. PLoS ONE. (2022)
17:e0270156. doi: 10.1371/journal.pone. 0270156

10. Wu F, Ren Z, Wang Q, He M, Xiong W, Ma G, et al. The relationship between
job stress and job burnout: the mediating effects of perceived social support and job
satisfaction. Psychol Health Med. (2021) 26:204–11. doi: 10.1080/13548506.2020.1778750

11. Kuo FL, Yang PH, Hsu HT, Su CY, Chen CH, Yeh IJ, et al. Survey on perceived work
stress and its influencing factors among hospital staff during the COVID-19 pandemic in
Taiwan. Kaohsiung J Med Sci. (2020) 36:944–52. doi: 10.1002/kjm2.12294

12. Qi Z, Hu Y, Zhu W, Li D. Investigation of work stressors of doctors in public
hospitals inWuhan under normalized COVID-19 prevention and control.ChinHospitals.
(2021) 25:33–5. doi: 10.19660/j.issn.1671-0592.2021.11.10

13. Shi LSB, Xu RH, Xia Y, Chen DX, Wang D. The impact of COVID-19-related work
stress on the mental health of primary healthcare workers: the mediating effects of social
support and resilience. Front Psychol. (2022) 12:183. doi: 10.3389/fpsyg.2021.800183

14. Rossi R, Socci V, Pacitti F, Mensi S, di Marco A, Siracusano A, di Lorenzo G.
Mental health outcomes among healthcare workers and the general population during
the COVID-19 in Italy. Front Psychol. (2020) 11:8986. doi: 10.3389/fpsyg.2020.608986

15. Zhang X, Wang J, Hao Y, Wu K, Jiao M, Liang L, et al. Prevalence
and factors associated with burnout of frontline healthcare workers in fighting
against the COVID-19 pandemic: evidence from China. Front Psychol. (2021) 12:614.
doi: 10.338/fpsyg.2021. 680614

16. Na D. Correlation between job burnout and mental state of medical staff in
laboratory. Psychol Mag. (2021) 16:17–9. doi: 10.19738/j.cnki.psy.2021.22.007

17. Tao G, Guan X, Feng J, Meng Y. Study on the correlation between job
burnout and mental state of medical staff in laboratory. Psychol Mag. (2021) 16:14–5.
doi: 10.19378/j.cnki.psy.2021. 19.006

18. Clough BA, March S, Chan RJ, Casey LM, Phillips R, Ireland MJ. Psychosocial
interventions for managing occupational stress and burnout among medical doctors: a
systematic review. Syst Rev. (2017) 6: doi: 10.1186/s13643-017-0526-3

19. Aydin GucluO, KaradagM, AkkoyunluME, Acican T, Sertogullarindan B, Kirbas G,
et al. Association between burnout, anxiety and insomnia in healthcare workers: a cross-
sectional study: burnout, anxiety, and insomnia in healthcare workers. Psychol Health
Med. (2022) 27:1117–30. doi: 10.1080/13548506.2021.1874434

20. Schaufeli WB, Bakker AB. Job demands, job resources, and their relationship
with burnout and engagement: a multi-sample study. J Organ Behav. (2004) 25:293–
315. doi: 10.1002/job.248

21. Demerouti E, Nachreiner F, Bakker AB, Schaufeli WB. The job demands-resources
model of burnout. J App Psychol. (2001) 86:499–512. doi: 10.1037/0021-9010.86.3.499

22. Bakker AB, Demerouti E, Euwema MC. Job resources buffer the
impact of job demands on burnout. J Occup Health Psychol. (2005)
10:170–80. doi: 10.1037/1076-8998.10.2.170

23. Yu F, Raphael D, Mackay L, Smith M, King A. Personal and work-related factors
associated with nurse resilience: a systematic review. Int J Nurs Stud. (2019) 93:129–40.
doi: 10.1016/j.ijnurstu. 2019.02.014

24. Cheng H, Dai P, Hu B, Zhuang Q, Li G, Zhang J. Psychological stress of hospital
administrators and logistics personnel during the peak period of COVID-19 epidemic.
Chin J Clin Psychol. (2022) 30:121–8. doi: 10.16128/j.cnki.1005-3611.2022.01.025

25. He W, Ping W, Zhang X, Wang H, Bao X, Feng J, et al. Status and influencing
factors of work stress among chinese general practitioners. Chin Gen Pract. (2021)
24:3590–6. doi: 10.12114/j.issn.1007-9572.2021.00.238

26. Liu Z, Xing Q, Zhao M, Cui X, TangW. Investigation of the effect elements doctors’
occupational stress and occupational trauma after the COVID-19. Chin Hosp Manag.
(2022) 42:34–8.

27. Zhang B, Yin S, Zhao J. Relationship between clinicians’ professional stressors and
coping styles. J Evid Based Med. (2016) 16:10. doi: 10.12019/j.issn.1671-5144.2016.03.010

28. Shen H, Wang H, Zhou F, Chen J, Deng L. Mental health status of medical staff
in the epidemic period of Coronavirus disease 2019. J Central South University. (2020)
45:633–40. doi: 10.11817/j.issn.1672-7347.2020.200070

29. Wu B, Zhang Y. Analysis of influencing factors on occupational pressure of medical
staff in a third level first class hospital of traditional Chinese medicine in Tianjin. Chin J
Indust Hyg Occupat Dis. (2020) 38:520–2. doi: 10370/cma.j.cn121094-2011108-005 20

30. Tan J, Yao Y, Cai J, Wan C, Li H. Study on relationship of work-related stress, quality
of life and general well-being in doctors and nurses.Mod Prevent Med. (2013) 40:684–6.

31. Cooper CL, Bramwell RS. Predictive validity of the strain components of the
occupational stress. indicator. Stress Med. (1992) 8:57–60.

32. Chen J. Compilation and Application of the Scale for Occupational Stressors on
Clinician. [Master thesis] Shanghai Normal University (2009).

33. Li H, Peng R, Wang ZA. On a diffusive susceptible-infected-susceptible epidemic
model with mass action mechanism and birth-death effect: analysis, simulations,
and comparison with other mechanisms. SIAM J Appl Math. (2018) 78:2129–
53. doi: 10.1137/18M1167863

Frontiers in PublicHealth 08 frontiersin.org

https://doi.org/10.3389/fpubh.2023.1078540
https://covid19.who.int/
https://www.biorxiv.org/content/10.1101/2020.01.22.914952v2
https://www.biorxiv.org/content/10.1101/2020.01.22.914952v2
https://doi.org/10.3390/
https://doi.org/10.3389/fpsyg.2021.648572
https://doi.org/10.1097/MD.0000000000028562
https://doi.org/10.3760/cma.j.cn114452$-$20200423-00423
https://doi.org/10.3760/cma.j.cn114452-202
https://doi.org/10.1371/journal.pone.
https://doi.org/10.1080/13548506.2020.1778750
https://doi.org/10.1002/kjm2.12294
https://doi.org/10.19660/j.issn.1671-0592.2021.11.10
https://doi.org/10.3389/fpsyg.2021.800183
https://doi.org/10.3389/fpsyg.2020.608986
https://doi.org/10.338/fpsyg.2021.
https://doi.org/10.19738/j.cnki.psy.2021.22.007
https://doi.org/10.19378/j.cnki.psy.2021.
https://doi.org/10.1186/s13643-017-0526-3
https://doi.org/10.1080/13548506.2021.1874434
https://doi.org/10.1002/job.248
https://doi.org/10.1037/0021-9010.86.3.499
https://doi.org/10.1037/1076-8998.10.2.170
https://doi.org/10.1016/j.ijnurstu.
https://doi.org/10.16128/j.cnki.1005-3611.2022.01.025
https://doi.org/10.12114/j.issn.1007-9572.2021.00.238
https://doi.org/10.12019/j.issn.1671-5144.2016.03.010
https://doi.org/10.11817/j.issn.1672-7347.2020.200070
https://doi.org/10370/cma.j.cn121094-2011108-005~20
https://doi.org/10.1137/18M1167863
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


He et al. 10.3389/fpubh.2023.1078540

34. Zhang X, Qu YY, Liu L, Qiao YN, Geng HR, Lin Y, et al. Homocysteine
inhibits pro-insulin receptor cleavage and causes insulin resistance via protein cysteine-
homocysteinylation. Cell Rep. (2021) 37:9821. doi: 10.1016/j.celrep.2021.109821

35.Wang XH, Xu S, Zhou XY, Zhao R, Lin Y, Cao J, et al. Low chorionic villous succinate
accumulation associates with recurrent spontaneous abortion risk. Nat Commun. (2021)
12:3827. doi: 10.1038/s41467-021-23827-0

36. Duan C, Deng H, Xiao S, Xie J, Li H, Zhao X, et al. Accelerate gas diffusion-
weighted MRI for lung morphometry with deep learning. Eur Radiol. (2022) 32:702–
13. doi: 10.1007/s00330-021-08126-y

37. Zeng Q, Bie B, Guo Q, Yuan Y, Han Q, Han X, et al. Hyperpolarized Xe NMR signal
advancement by metal-organic framework entrapment in aqueous solution. Proc Natl
Acad Sci U S A. (2020) 117:17558–63. doi: 10.1073/pnas.2004121117/-/DCSupplemental

38. Jin K, Yan Y, Chen M, Wang J, Pan X, Liu X, et al. Multimodal deep
learning with feature level fusion for identification of choroidal neovascularization
activity in age-related macular degeneration. Acta Ophthalmol. (2022) 100:e512–
20. doi: 10.1111/aos.14928

39. Zhao J, Peng D, Pan Y, Li Y. Enlightenment of COVID-19
epidemic on laboratory medicine education. Int J Lab Med. (2022) 43:27.
doi: 103969/j.issn.1673-4130.2022.03.027

40. Mo Y, Deng L, Zhang L, Lang Q, Liao C, Wang N, et al. Work stress among Chinese
nurses to support Wuhan in fighting against COVID-19 epidemic. J Nurs Manag. (2020)
28:1002–9. doi: 10.1111/jonm.13014

41. Zhan Y,Ma S, Jian X, Cao Y, Zhan X. The current situation and influencing factors of
job stress among frontline nurses assisting in Wuhan in fighting COVID-19. Front Public
Health. (2020) 8:9866. doi: 10.3389/fpubh.2020.579866

42. Yang T, Liu T, Lei R, Deng J, Xu G. Effect of stress on the work ability of aging
American workers: mediating effects of health. Int J Environ Res Public Health. (2019)
16:2273. doi: 10.3390/ijerph 16132273

43. Jia H, Shang P, Gao S, Cao P, Yu J, Yu X.Work Stress, health status and presenteeism
in relation to task performance among Chinese medical staff during COVID-19
pandemic. Front Public Health. (2022) 10:6113. doi: 10.3389/fpubh.2022.836113

44. Su R, Obrenovic B, Du J, Godinic D, Khudaykulov A. COVID-19 pandemic
implications for corporate sustainability and society: a literature review. Int J Environ Res
Public Health. (2022) 19:31592. doi: 10.3390/ijerph19031592

45. Sahni J. Impact of COVID-19 on employee behavior: stress and coping mechanism
during WFH (work from home) among service industry employees. Int J Operat Manag.
(2020) 1:35–48. doi: 10.18775//ijom

46. Kabbout R, Zaiter R. Covid-19 related stressors and performance: The case of
lebanese employees during the pandemic. Int JManag Sci Business Admin. (2022) 8:14–25.
doi: 10.18775/ijmsba.1849-5664-5419.2014.85.1002

47. Ehsan M, Ali K. The impact of work stress on employee productivity: based in
the banking sector of Faisalabad, Pakistan. Int J Innovat Econ Develop. (2019) 4:32–
50. doi: 10.18775/ijied.1849-7551-7020.2015.46.2003

48. Okazaki E, Nishi D, Susukida R, Inoue A, Shimazu A, Tsutsumi A. Association
between working hours, work engagement, and work productivity in employees: a cross-
sectional study of the Japanese study of health, occupation, and psychosocial factors
relates equity. J Occup Health. (2019) 61:182–8. doi: 10.1002/1348-9585.12023

49. Jeon J, Lee W, Choi WJ, Ham S, Kang SK. Association between
working hours and self-rated health. Int J Environ Res Public Health. (2020)
17:736 doi: 10.3390/ijerph17082736

50. Dall’ora C, Ball J, Redfern OC, Griffiths P. Night Work for Hospital Nurses and
Sickness Absence: a retrospective study using electronic rostering systems. Chronobiol
Int. (2020) 37:1357–64. doi: 10.1080/07420528.2020.1806290

51. Watanabe T, Masuya J, Hashimoto S, Honyashiki M, Ono M, Tamada Y, et al.
Long working hours indirectly affect psychosomatic stress responses via complete

mediation by irregular mealtimes and shortened sleep duration: a cross-sectional
study. Int J Environ Res Public Health. (2022) 19:6715. doi: 10.3390/ijerph191
16715

52. Furihata R, Kuwabara M, Oba K, Watanabe K, Takano N, Nagamine N,
et al. Association between working overtime and psychological stress reactions
in elementary and junior high school teachers in Japan: a large-scale cross-
sectional study. Ind Health. (2022) 60:133–45. doi: 10.2486/indhealth.2021-
0069

53. Kikuchi H, Odagiri Y, Ohya Y, Nakanishi Y, Shimomitsu T, Theorell T,
Inoue S. Association of overtime work hours with various stress responses in
59,021 Japanese workers: retrospective cross-sectional study. PLoS ONE. (2020)
15:9506. doi: 10.1371/journal.pone.0229506

54. Ganesan S, Magee M, Stone JE, Mulhall MD, Collins A, Howard ME, et al. The
impact of shift work on sleep, alertness and performance in healthcare workers. Sci Rep.
(2019) 9:914. doi: 10.1038/s41598-019-40914-x

55. Godinic D, Obrenovic B, Khudaykulov A. Effects of economic uncertainty on
mental health in the COVID-19 pandemic context: social identity disturbance, job
uncertainty and psychological wellbeing model. Int J Innovat Econ Develop. (2020)
6:61–74. doi: 10.18775/ijied.1849-7551-7020.2015.61.2005

56. Extremera N, Mérida-López S, Quintana-Orts C, Rey L. On the association between
job dissatisfaction and employee’s mental health problems: Does emotional regulation
ability buffer the link? Pers Individ Dif. (2020) 155:710. doi: 10.1016/j.paid.2019.
109710

57. Qiu D, Li R, Li Y, He J, Ouyang F, Luo D, Xiao S. Job dissatisfaction mediated the
associations between work stress and mental health problems. Front Psychiatry. (2021)
12:11263. doi: 10.3389/fpsyt. 2021.711263

58. Zhou W, He G, Wang H, He Y, Yuan Q, Liu D. Job dissatisfaction and burnout
of nurses in Hunan, China: a cross-sectional survey. Nurs Health Sci. (2015) 17:444–
50. doi: 10.1111/nhs.12213

59. Yang Y, Lu X, Ban Y, Sun J. Social support and job satisfaction in
kindergarten teachers: the mediating role of coping styles. Front Psychol. (2022)
13:9272. doi: 10.3389/fpsyg.2022.809272
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