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Abstract
Background
Appropriate hand hygiene behavior is much crucial during COVID-19 pandemic, which is in uenced by
workload, mental health and professional quality of life. The increasing workload, worse mental health
and negative professional quality of life are severe challenges for healthcare workers, whereas the
evidence of mechanism between them and hand hygiene behavior are limited. This study aimed to
understand and model how HCWs’ hand hygiene behaviors were in uenced by workload, mental health
and professional quality of life.
Methods
A total of 1,734 healthcare workers were investigated, covering self-reported hand hygiene behavior,
mental health, workload, professional quality of life and socio-demographic characteristics. Structural
equation modelling was conducted to con rm interrelationships and parameters among the variables.
Findings
The nal model had a good t (CFI=0.980; TLI=0.941; RMSEA=0.055). Higher workload was linked to
worse mental health (β = 0.165, p < 0.001) and higher burnout (β = 0.183, p < 0.001). Worse mental health
was linked to higher burnout (β = 0.339, p < 0.001). The higher burnout was associated with worse selfreported hand hygiene behavior (β = -0.302, p < 0.001).
Conclusion
Workload is positively associated with mental health and burnout; mental health is positively related to
burnout; burnout is negatively associated with hand hygiene behavior. Thus, hand hygiene behavior can
be promoted by the strategy to decrease the workload, burnout and enhance mental health.

Introduction
COVID–19, as an emerging infectious disease, is caused by SARS-CoV–2. With the virus spread globally,
WHO declared the outbreak a Public Health Emergency of International Concern on 30 January, and a
pandemic on 11th March. Up to 8th May 2020, more than 3.8 million cases have been identi ed across
187 countries and territories, bringing about nearly 269,000 deaths. Healthcare workers (HCWs) are at the
front line in the battle against COVID–19, placing them in more hazards. HCWs in medical aid team are
particularly exposed to numerous bio-psycho-socio-behavioral risk factors[1]. These hazards, including
pathogen exposure, higher workload, psychological distress and occupational burnout, lead to poor
adherence to infection control, healthcare-associated infections, other adverse events, etc.[2–4].
The poor adherence of hand hygiene may induce terrible healthcare-associated infection between HCWs
and patients, resulting in a considerable burden of morbidity, mortality and healthcare cost, especially in
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the period of COVID–19 pandemic[5]. Previous studies have explored the in uence and mechanism of
knowledge, attitude, awareness and socio-demographic characteristic on hand hygiene
comprehensively[6, 7]. However, the evidence concerning the workload and psychological status on hand
hygiene was limited.
The contributors of workload in HCWs consist of the number of patients assigned to a nurse, severity of
patients, skill set of nurses, etc.[8]. It has been shown that the increase of workload in nurse by one
patient would increase the likelihood of inpatient hospital mortality by 7%[9]. The workload of HCWs
increases with the growing number of con rmed and suspected cases of COVID–19, which may worsen
their mental burden[3]. Pérez-Francisco found that increasing workload leads to burnout and affects
related phenomena including health status of HCWs and the quality of care[10]. Detailly, Aiken indicated
that effect of increased workload was manifested through burnout[11]. However, the evidence of
relationship between workload, mental health and burnout in HCWs is limited.
HCWs suffered mental burden in emerging infectious diseases[12]. For example, Lai found 50.4% HCWs
reported depression, 44.6% reported anxiety, 34% reported insomnia and 71.5% reported distress in early
COVID–19outbreak in China[3]. Meanwhile, Tan found HCWs returning to work during COVID–19
epidemic reported the prevalence of anxiety, depression, stress and insomnia[13]. Gershon and Lu also
found that HCWs were exposed to signi cant mental symptoms including fear, emotionally and
physically exhausted and frustrated during the deployment to the Ebola and SARS epidemic[12, 14]. The
severe mental health can in uence the behaviors, which demands higher requirement for HCWs in
pandemic period, especially for the infection control and prevention behaviors, like hand hygiene
behavior. More precisely, Lawson found that the higher wellness (covering mental health) scores engaged
in more career-sustaining behaviors and better reported ProQOL[15]. Liu found that mental health have
negatively moderated effect on co-creation behaviors[16]. As for hand hygiene behavior, Ranasinghe
found that reduced mental health status may lead to worse hygiene behaviors in adolescents[17].
Nevertheless, current evidence of how mental health in uence burnout and hand hygiene behavior
simultaneously is scarce.
Professional quality of life (ProQOL) is de ned as “the quality one feels in relation to their work as a
helper”, which is appropriate for individuals exposed to potentially traumatizing events, as a result of paid
or volunteer work, like medical aid team[18]. ProQOL incorporated both negative and positive aspects,
including burnout, secondary traumatic stress and compassion satisfaction. Compassion satisfaction
refers to positive feelings or sense of self-e cacy derived from helping others. Burnout is a syndrome
which occurs when individuals are exposed to stress that exceeds their ability to deal with or control in
their work environment[19]. As compassion fatigue, burnout is related to frustration with work situation
and colleague, whereas secondary traumatic stress is unique to the health care profession and patient
care. Zhang found that the distance between working adults with the epicenter of Wuhan has an inverted
U-shaped relationship with their negative aspect of ProQOL, suggesting the high risk of negative aspect of
ProQOL for HCWs working in Wuhan[20]. It also has been shown that nurses who cared for MERSinfected or suspected patients have higher level of negative aspect of ProQOL in outbreak of MERSPage 3/15

CoV[21]. Furthermore, with the higher risk of negative aspect of ProQOL, HCWs were more likely to behave
with poor quality of care, including poor quality and safety measures, unprofessional behavior and
suboptimal patient care practice[4, 22].Colindres and Manomenidis found that negative aspect of ProQOL
was a negative predictor of adherence with infection control measures including hand hygiene[23, 24].
In summary, current evidence about how workload, mental health and ProQOL on hand hygiene behavior
is limited. The aim of this study was to understand how HCWs’ hand hygiene behaviors were in uenced
by workload, mental health and ProQOL to improve psychological status and promote hand hygiene
behavior of HCWs in medical aid.
Based on the above literature analysis, we developed the following hypotheses: (Figure 1)
H1: Workload of HCWs affects their mental health
H2: Mental health of HCWs affects ProQOL
H3: Workload of HCWs affects ProQOL
H4: Mental health of HCWs affects their self-reported hand hygiene behavior
H5: ProQOL of HCWs affects their self-reported hand hygiene behavior
H6: Workload of HCWs affects their self-reported hand hygiene behavior

Methods

Settings
This study was conducted at the Optics Valley Branch of Tongji Hospital in Huazhong University of
Science and Technology, Wuhan, China, where 828 beds were accessible to treat COVID-19 patients, and
1,462 patients were admitted, among whom 1,341 were cured, between 2ed February and 30th March
2020. A total of 17 medical aid teams from other hospitals across the China participated the treatment
and care work in this hospital. Up to now, no HCWs from medical aid team was infected with COVID-19.

Participants and data collection
A structured online questionnaire survey was conducted from 5th to 7th March 2020. HCWs in medical
aid team who were willing to take part in the study submitted the nished online questionnaires, which
included the self-reported hand hygiene behavior, mental health, workload, ProQOL and sociodemographic characteristics. A total of 1,734 HCWs were surveyed.

Instrument
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Hand hygiene behavior
Hand hygiene was measured by the average frequency of hand hygiene adherence to 18 moments based
on the infection control guideline issued by National Health Commission of China, along a ve-point
Likert scale that ranges from 1 (never) to 5 score (very often), re ecting the frequency of hand hygiene.
The 18 moments are before touching a patient, before aseptic procedure, after body uid exposure risk,
after touching a patient, after touching patient surroundings, during work on a soiled body site to a clean
body site on the same patient, before putting on PPE, before after and during removing PPE, before
wearing glove, after removing glove, arriving and leaving work place, before drinking, before and after
toilet, before returning to the place of residence.

Chinese health questionnaires (CHQ)
CHQ is a self-administered instrument to measure the psychiatric morbidity in Chinese context, which was
adapted from the General Health Questionnaires, with the addition of culturally-relevant items[25]. CHQ is
composed by 12 items, measured by “not at all”, “about as usual”, “more than usual” and “strong feeling”,
scoring 0, 0, 1, 1 respectively. The internal consistency of CHQ is indicated by an alpha coe cient of 0.79,
which is generally used in Chinese context[14, 26]. The higher the score was, the poorer the health status
was.

Workload
Workload was a toughly quanti able variable, which was measured by qualitative interview, number of
patients, speci c questionnaires of each study and no tool[9, 10]. We used a self-reported item to
measure workload by ve-point Likert scale.

ProQOL
The ProQOL Scale of Chinese version was adopted to assess burnout, secondary traumatic stress and
compassion satisfaction using a ve-point Likert scale that ranges from 1 (never) to 5 (very often)[27]. In
this study, internal consistency ranged from acceptable to strong: burnout (α = 0.869), secondary
traumatic Stress (α = 0.756) and compassion satisfaction (α = 0.936). The 30-item ProQOL scale consists
of three subscales: compassion satisfaction (10 items), burnout (10 items) and secondary traumatic
stress (10 items). The items 1, 4, 15, 17 and 29 are reverse scored.

Statistical analysis
Descriptive analysis was performed to display the characteristics of HCWs. The score of mental health,
workload, ProQOL and self-reported hand hygiene was described by mean, standard deviation (SD) and
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range. Pearson's correlation analysis was conducted to evaluate the relationship between them. Structural
equation modelling (SEM) was conducted via full maximum likelihood to con rm interrelationships and
parameters among the variables. Goodness-of- t indices were used to evaluate the tness of the model.
The following goodness-of- t indices were used to establish the validity of the model: Chi-squared
statistic, Tucker–Lewis index (TLI > 0.90 acceptable, > 0.95 excellent), comparative t index (CFI > 0.90
acceptable, > 0.95 excellent), root mean square error of approximation (RMSEA < 0.08acceptable, < 0.05
excellent)[28, 29].

Results
Most participants were nurses (79.76%) and female (75.26%) among 1734 HCWs. The mean and SD of
age and work year were 33.33±6.39 and 10.90±6.48, respectively. Those HCWs came from six provinces/
municipalities. (Table 1)
Table 1
HCWs’ sociodemographic characteristics N=1734
Variable name

Median ± SD/frequency (percent)

Gender
Male

429(24.74%)

Female

1305(75.26%)

Profession
Doctor

351(18.17%)

Nurse

1383(79.76%)

Age

33.33±6.39

Work year

10.90±6.48

Province/municipality coming from
Jiangsu

539(31.08%)

Zhejiang

468(26.99%)

Shandong

327(18.86%)

Fujian

217(12.51%)

Shanghai

117(6.75%)

Guangdong

66(3.81%)

The low level of mental health, slightly higher workload and high frequency hand hygiene was shown.in
HCWs. As for ProQOL, burnout, secondary traumatic stress and compassion satisfaction were fell into
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low level, medium level and medium level, respectively. (Table 2)
Table 2
Score of workload, mental health, ProQOL and hand hygiene
Mean

SD

Range

Mental health

1.125

1.438

0-10.00

Workload

3.407

0.662

1.00-5.00

Burnout

19.420

5.735

10.00-40.00

Secondary traumatic stress

24.764

5.095

10.00-49.00

Compassion satisfaction

41.432

6.493

10.00-50.00

4.815

0.306

1.00-5.00

ProQOL

Hand hygiene

According to Pearson’s correlation analysis, workload was positively associated with mental health,
burnout, secondary traumatic stress and negatively associated with compassion satisfaction (p<0.01).
Mental health was positively associated with burnout, secondary traumatic stress and negatively
associated compassion satisfaction (p<0.01). Hand hygiene was negatively associated burnout,
secondary traumatic stress and positively associated with compassion satisfaction (p<0.01). Burnout
was positively associated with secondary traumatic stress and negatively related to compassion
satisfaction, while secondary traumatic stress was negatively associated with compassion satisfaction
(p<0.01). (Table 3)
Table 3
Correlations among workload, mental health, ProQOL and hand hygiene
Workload

Mental
health

Burnout

Secondary
traumatic
stress

Compassion
satisfaction

Workload

1

Mental health

0.165**

1

Burnout

0.239**

0.369**

1

Secondary
traumatic stress

0.226**

0.386**

0.578**

1

Compassion
satisfaction

-0.105**

-0.207**

-0.797**

-0.192**

1

Hand hygiene

-0.041

-0.40

-0.302**

-0.091**

0.366**

**: p<0.01; *: p<0.05
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Hand
hygiene

1

A good tness of data into the nal model was found: 2 = 12.624, P = 0.002; CFI = 0.980(>0.95); TLI =
0.941(>0.90); RMSEA = 0.055(<0.08).The nal pathway showed that higher workload was linked to worse
mental health(β = 0.165, p < 0.001) and higher burnout (β = 0.183, p < 0.001). Worse mental health was
linked to higher burnout (β = 0.339, p < 0.001). The higher burnout was associated with worse selfreported hand hygiene behavior (β = –0.302, p < 0.001). Only signi cant pathways (p < 0.05) were
reported with standardized path coe cients. (Figure 2)

Discussion
This study found the relatively low level of symptoms of mental indisposition in HCWs and determined
the mediated effect of mental health in the relationship between workload and burnout, which contributed
to lower hand hygiene behavior. However, only the effect of burnout was found in ProQOL, with the
relation regarding to secondary traumatic stress and compassion satisfaction insigni cant.

Contributors of hand hygiene behavior
Burnout is found to be associated with hand hygiene, while the effect of workload and mental health is
indirect in our study, which has been explored by previous ndings. Just as burnout is frequently
associated with poor practice, communication, quality and safety in health care[4], the effect works in
hand hygiene behavior similarly. And researchers indicated that burnout was an incremental predictor of
nurses’ self-reported adherence with infection control measures (covering hand hygiene)[23, 24]. The
indirect effect of workload on hand hygiene was also found to be signi cant in our study, which provides
more explanation on how workload in uence hand hygiene compared to previous studies. For example,
Ataiyero and Smith found that workload is one of the main barriers to hand hygiene, especially in
developing countries based on narrative review and Theoretical Domains Framework [30, 31], while
Zhang found that high nursing workload is con rmed to be a main associated factor of poor hand
hygiene in China[32]. Furthermore, the indirect effect of mental health on hand hygiene was also found to
be signi cant in our study, while the direct effect was insigni cant, which was different from previous
studies. For example, Tan found that the less severe mental health syndrome were directly associated
with more personal psychoneuroimmunity prevention measures including hand hygiene in HCWs[13].
Similarly, mental health is found the ability to directly enhance the behavior apart from hand hygiene,
including career-sustaining behavior and co-creation behavior[15, 16].

Relationship of Mental health, workload and ProQOL
The relationship between workload and mental health with ProQOL (burnout) were, as hypothesized,
consistent with previous studies in different context. Xiao also indicated workload is a contributor to
mental health among Chinese petroleum industry workers, which should take effective preventive
measures[33]. Aiken found that the nurse burnout increases when the workload augments with less
patient-to-nurse ratios in America[11]. Meanwhile, Győrffy also found that increased workload has a clear
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impact on mental health (sleep disorders) and burnout based on two nationally representative surveys of
female doctors in Hungary[34]. In addition, Neville suggested the promotion of health is effective to
counteract compassion fatigue and burnout and enhancing compassion satisfaction[35]. Meanwhile,
Lawson found that counselors with better health reported higher positive ProQOL factors (compassion
satisfaction)[15].

Relationship of burnout, secondary traumatic stress and
compassion satisfaction
We found that higher burnout is associated with higher secondary traumatic stress and less compassion
satisfaction, which is in line with previous studies[36]. Previous studies found that the overload work,
inappropriate working processes and organizational structure are the drivers of more burnout and less
compassion satisfaction[18, 37]. The relative intervention is the approach to reduce burnout, secondary
traumatic stress and increase compassion satisfaction, including mindfulness-based technique,
emotions empowerment, improving the work environment, etc.[38].

Implication and limitation
The signi cant relationship between mental health, workload, ProQOL and hand hygiene behavior can
provide an approach to promote the adherence of hand hygiene through decrease the workload, burnout
and enhance mental health, by means of increasing human resources and relevant interventions for
HCWs who are working in COVID-19 period and under intensive pressure. Stress from work itself (i.e.
patient care) re ecting on secondary traumatic stress is also crucial, for the close connection with
burnout which focusing on working environment (i.e. work situation and colleague relationship) [18]. The
study has limitation. As our SEM was constructed using cross-sectional data, those relationships should
be tested by further longitudinal data to generalize the relationships between those factors.

Conclusions
This study gets a good- t model that determines the relationships: workload is positively associated with
mental health and burnout; mental health is positively related to burnout; burnout is negatively associated
with hand hygiene behavior. The mediated effect of mental health is also found in the relationship
between workload and burnout. It is suggested that hand hygiene behavior can be promoted by
decreasing the workload, burnout and enhancing mental health, by means of increasing human resources
and relevant interventions for HCWs.

Abbreviations
HCWs: Healthcare workers; ProQOL: Professional quality of life;CHQ: Chinese health questionnaires; SD:
standard deviation; SEM: Structural equation modelling; TLI: Tucker–Lewis index; CFI: comparative t
Page 9/15

index; RMSEA: root mean square error of approximation

Declarations

Acknowledgements
We thank the cooperation of healthcare workers in medical aid team coming for Hubei province from
across the country in data collection and their devotions for people. We also thank the hard work from
healthcare worker of Tongji hospital in data collection.

Consent for publications
Not applicable.

Authors’ contributions
Qian Zhou and Xinping Zhang are responsible for conceptualization and manuscript drafting. Qian Zhou
collected the data and performed the statistical analysis.

Funding
This study was supported by the National Natural Science Foundation of China [grant
numbers.71974062]. The funding source had no involvement in design, collection, analysis and
interpretation of data.

Availability of data and materials
The datasets used and/or analysed during the current study are available from the corresponding author
on reasonable request.

Competing interests
The authors declare that they have no competing interests.

Ethics approval and consent to participate
The study was approved by Ethics Committee of Tongji Medical College, Huazhong University of Science
and Technology. All participants were enrolled in the investigation using the principles of informed
consent and con dentiality.
Page 10/15

References
1. Li Y, Wang H, Jin XR, Li X, Pender M, Song CP, et al. Experiences and challenges in the health
protection of medical teams in the Chinese Ebola treatment center, Liberia: a qualitative study.Infect
Dis Poverty. 2018;7(1):92;doi:10.1186/s40249-018-0468-6.
2. WHO. Coronavirus disease (COVID-19) outbreak: rights,roles and responsibilities of health workers,
including key considerations for occupational safety and health. 2020.
3. Lai J, Ma S, Wang Y, Cai Z, Hu J, Wei N, et al. Factors Associated With Mental Health Outcomes
Among Health Care Workers Exposed to Coronavirus Disease 2019.JAMA Netw Open.
2020;3(3):e203976;doi:10.1001/jamanetworkopen.2020.3976.
4. Taw k DS, Scheid A, Pro t J, Shanafelt T, Trockel M, Adair KC, et al. Evidence Relating Health Care
Provider Burnout and Quality of Care: A Systematic Review and Meta-analysis.Ann Intern Med.
2019;doi:10.7326/M19-1152.
5. Erasmus V, Daha TJ, Brug H, Richardus JH, Behrendt MD, Vos MC, et al. Systematic review of studies
on compliance with hand hygiene guidelines in hospital care.Infect Control Hosp Epidemiol.
2010;31(3):283-94;doi:10.1086/650451.
6. Ashraf MS, Hussain SW, Agarwal N, Ashraf S, El-Kass G, Hussain R, et al. Hand hygiene in long-term
care facilities: a multicenter study of knowledge, attitudes, practices, and barriers.Infect Control Hosp
Epidemiol. 2010;31(7):758-62.;doi:10.1086/653821.
7. Kirk J, Kendall A, Marx JF, Pincock T, Young E, Hughes JM, et al. Point of care hand hygiene-where's
the rub? A survey of US and Canadian health care workers' knowledge, attitudes, and practices.Am J
Infect Control. 2016;44(10):1095-101;doi:10.1016/j.ajic.2016.03.005.
8. Montgomery VL. Effect of fatigue, workload, and environment on patient safety in the pediatric
intensive care unit.Pediatr Crit Care Med. 2007;8(2 Suppl):S11-6.
9. Aiken LH, Sloane DM, Bruyneel L, Van den Heede K, Gri ths P, Busse R, et al. Nurse sta ng and
education and hospital mortality in nine European countries: a retrospective observational
study.Lancet. 2014;383(9931):1824-30;doi:10.1016/S0140-6736(13)62631-8.
10. Pérez-Francisco DH, Duarte-Clíments G, Del Rosario-Melián JM, Gómez-Salgado J, Romero-Martín M,
Sánchez-Gómez MB. In uence of Workload on Primary Care Nurses' Health and Burnout, Patients'
Safety, and Quality of Care: Integrative Review.Healthcare (Basel).
2020;8(1);doi:10.3390/healthcare8010012.
11. Aiken LH, Clarke SP, Sloane DM, Sochalski J, Silber JH. Hospital nurse sta ng and patient mortality,
nurse burnout, and job dissatisfaction.JAMA. 2002;288(16):1987-93.
12. Gershon R, Dernehl LA, Nwankwo E, Zhi Q, Qureshi K. Experiences and Psychosocial Impact of West
Africa Ebola Deployment on US Health Care Volunteers.PLoS Curr. 2016.
13. Tan W, Hao F, McIntyre RS, Jiang L, Jiang X, Zhang L, et al. Is returning to work during the COVID-19
pandemic stressful? A study on immediate mental health status and psychoneuroimmunity

Page 11/15

prevention measures of Chinese workforce.Brain Behav Immun. 2020:S0889-1591(20)306036;doi:10.1016/j.bbi.2020.04.055.
14. Lu YC, Shu BC, Chang YY, Lung FW. The mental health of hospital workers dealing with severe acute
respiratory syndrome.Psychother Psychosom. 2006;75(6):370-5.
15. Lawson G, Myers JE. Wellness, Professional Quality of Life, and Career-Sustaining Behaviors: What
Keeps Us Well?J COUNS DEV. 2011;89(2):163-71;doi:10.1002/j.1556-6678.2011.tb00074.x.
16. Liu S, Xiao WY, Fang C , Zhang X, Lin JB. Social support, belongingness, and value co-creation
behaviors in online health communities.TELEMAT INFORM. 2020;50;doi:10.1016/j.tele.2020.101398.
17. Ranasinghe S, Ramesh S, Jacobsen KH. Hygiene and mental health among middle school students
in India and 11 other countries.J Infect Public Health. 2016;9(4):42935;doi:10.1016/j.jiph.2015.11.007.
18. Stamm BH. The Concise ProQOL Manual. 2nd2010.
19. Beck J, Gerber M, Brand S, Pühse U, Holsboer-Trachsler E. Executive function performance is reduced
during occupational burnout but can recover to the level of healthy controls.J Psychiatr Res.
2013;47(11):1824-30;doi:10.1016/j.jpsychires.2013.08.009.
20. Zhang SX, Huang H, Wei F. Geographical distance to the epicenter of Covid-19 predicts the burnout of
the working population: Ripple effect or typhoon eye effect?Psychiatry Res. 2020;288
112998;doi:10.1016/j.psychres.2020.112998.
21. Kim JS, Choi JS. Factors In uencing Emergency Nurses' Burnout During an Outbreak of Middle East
Respiratory Syndrome Coronavirus in Korea.Asian Nurs Res (Korean Soc Nurs Sci). 2016;10(4):2959;doi:10.1016/j.anr.2016.10.002.
22. Kim MH, Mazenga AC, Simon K, Yu X, Ahmed S, Nyasulu P, et al. Burnout and self-reported
suboptimal patient care amongst health care workers providing HIV care in Malawi.PLoS One.
2018;13(2):e0192983;doi:10.1371/journal.pone.0192983.
23. Colindres CV, Bryce E, Coral-Rosero P, Ramos-Soto RM, Bonilla F, Yassi A. Effect of effort-reward
imbalance and burnout on infection control among Ecuadorian nurses.Int Nurs Rev. 2018;65(2):1909;doi:10.1111/inr.12409.
24. Manomenidis G, Panagopoulou E, Montgomery A. Job Burnout Reduces Hand Hygiene Compliance
Among Nursing Staff.J Patient Saf. 2019;15(4):e70-e3;doi:10.1097/PTS.0000000000000435.
25. Cheng TA, Williams P. The design and development of a screening questionnaire (CHQ) for use in
community studies of mental disorders in Taiwan.Psychol Med. 1986;16(2):415-22.
26. Cheng TA, Wu JT, Chong MY, Williams P. Internal consistency and factor structure of the Chinese
Health Questionnaire.Acta Psychiatr Scand. 1990;82(4):304-8.
27. Shen J, Yu H, Zhang Y, Jiang A. Professional quality of life: A cross-sectional survey among Chinese
clinical nurses.Nurs Health Sci. 2015;17(4):507-15;doi:10.1111/nhs.12228.
28. Bollen KA. Structural equations with latent variables: NY: John Wiley; 1989.

Page 12/15

29. Hu LT, Bentler PM. Cutoff Criteria for Fit Indexes in Covariance Structure Analysis: Conventional
Criteria Versus New Alternatives.Structural equation modeling-a multidisciplinary journal.
1999;6(1):1-55;doi:10.1080/10705519909540118.
30. Ataiyero Y, Dyson J, Graham M. Barriers to hand hygiene practices among health care workers in subSaharan African countries: A narrative review.Am J Infect Control. 2019;47(5):56573;doi:10.1016/j.ajic.2018.09.014.
31. Smith JD, Corace KM, MacDonald TK, Fabrigar LR, Saedi A, Chaplin A, et al. Application of the
Theoretical Domains Framework to identify factors that in uence hand hygiene compliance in longterm care.J Hosp Infect. 2019;101(4):393-8;doi:10.1016/j.jhin.2018.12.014.
32. Zhang S, Kong X, Lamb KV, Wu Y. High nursing workload is a main associated factor of poor hand
hygiene adherence in Beijing, China: An observational study.Int J Nurs Pract.
2019;25(2):e12720;doi:10.1111/ijn.12720.
33. Xiao J, Guan S, Ge H, Tao N, Zhang Y, Jiang Y, et al. The impact of changes in work stressors and
coping resources on the risk of new-onset suicide ideation among Chinese petroleum industry
workers.J Psychiatr Res. 2017;88:1-8;doi:10.1016/j.jpsychires.2016.12.014.
34. Győrffy Z, Dweik D, Girasek E. Workload, mental health and burnout indicators among female
physicians.Hum Resour Health. 2016;14:12;doi:10.1186/s12960-016-0108-9.
35. Neville K, Cole DA. The relationships among health promotion behaviors, compassion fatigue,
burnout, and compassion satisfaction in nurses practicing in a community medical center.J Nurs
Adm. 2013;43(6):348-54;doi:10.1097/NNA.0b013e3182942c23.
36. Cuartero ME, Campos-Vidal JF. Self-care behaviours and their relationship with Satisfaction and
Compassion Fatigue levels among social workers.Soc Work Health Care. 2019;58(3):27490;doi:10.1080/00981389.2018.1558164.
37. Wang J, Okoli CTC, He H, Feng F, Li J, Zhuang L, et al. Factors associated with compassion
satisfaction, burnout, and secondary traumatic stress among Chinese nurses in tertiary hospitals: A
cross-sectional study.Int J Nurs Stud. 2020;102:103472;doi:10.1016/j.ijnurstu.2019.103472.
38. Bresesti I, Folgori L, De Bartolo P. Interventions to reduce occupational stress and burn out within
neonatal intensive care units: a systematic review.Occup Environ Med. 2020;doi:10.1136/oemed2019-106256.

Figures

Page 13/15

Figure 1
Hypotheses of the mental health, workload, ProQOL and hand hygiene behavior among HCWs
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Figure 2
Structure equation model on mental health, workload, burnout and hand hygiene in HCWs. ***: p<0.001;
**: p<0.01; *: p<0.05
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