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Hazar dous wor k environmentsincreasetherisk of burnout in Macau nur ses

Sydney X. Hu, Andrew L. Luk, Graeme D. Smith



Objective: To examine the effects of various hazardous factorsworking

environments on burnout in a cohort of clinicalsag in Macau.

Methods: A cross—sectional survey was used to examine spewaiirkplace hazards

for burnout in qualified nurses (= 424) in Macau. Structural equation modeling

(SEM) was used to analyze relationships betweeaifspbazards and manifestations

of burnout.

Results: In the final model, workplace hazards accounted/®%o of the variance of

burnout with a standardized regression weight 850The measures of the model fit

were acceptable. Bodily hazards, threats of vim#erand physical environmental

hazards were found to significantly contributewm tmajor determinants of burnout,

emotional exhaustion and depersonalization.

Conclusions: Workplace environmental hazards increased the dEkburnout

amongst clinical nurses in Macau. Better manageroktitese factors may help to

protect nursing staff and reduce the risk of butremd attrition from the nursing

profession.
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1. Introduction

Globally, the nursing profession suffers from highels of attrition and a shortage of

trained manpower [1]. These issues are intertwinwiti the demanding practice

environment and the risk of occupational burnout |Ja the United States, the

shortage of registered nursed (RN) may exceed 800iy 2025 [3]. Another

American study estimated that 30%-50% of all newsR#lect to leave clinical

positions within the first three years of their dwation [4]. The European NEXT

study which included more than 28,000 nurses fremcbuntries revealed that nurses

with high burnout scores had three times the risleaving their job in half of the

countries surveyed [5]. Burnout is also a significasue for nurses in China [6]. The

situation in Macau is no different, where the nussaual turnover rate was 14% in

the largest hospital in Macau [7]. Nurse burnoufars important phenomenon to

examine, particularly in times of severe nursingrisdges, as it has been linked to

nurse attrition and observed to ultimately impaet quality of patient care [8].

Burnout is typically characterized by a depletioh emotional resources,

diminution of energy, an increase in negative wdgs and feelings as well as

insensitivity and a lack of compassion towards iservecipients. The absence of a

feeling of personal accomplishment is also a matateon of burnout [9]. Insight into



the important factors that impact nurse burnoutdbelp identify potential strategies

to protect and to retain nursing staff within thiefpssion.

Around the world, clinical nurses are exposed t@mety of hazardous working

conditions [8]lt has been estimated that general hospital empkogee exposed to an

average of 300 chemicals, including disinfectamaste gases, and hazardous drugs

at their workplace [10]. Additionally, health caworkers are at a high risk of

encountering physical violence at the workplacestAdy of six tertiary teaching

hospital emergency nurses revealed that 40.5%eofaébpondents experienced some

form of physical violence [11]. In Australia, it wdound that 67% of the health

employeesr{ = 400) had been verbally abused, 10.5% had beléadyland 12% had

been assaulted during the course of a year [12hdnUnited States, the Bureau of

Labor Statistics (BLS) data showed that the ocdapal injury and illness rate of

hospital employees was 7.6 per 100 full-time waskaympared with a rate of 3.9 per

100 workers in the private sector [13]. This dalso alemonstrated that incidence

rates for three of the four most prevalent nonfathdess and injury types

(overexertion injuries, falls, and workplace viateh are 65-260% higher in health

care than in other areas of private industry [13].

While clinical nurses will always face potentidatienges at work, occupational

stress resulting from bullying, harassment, or zwnrial violence (BHHV, including



behaviours of unkindness, discourtesy, sabotagasiveness, infighting, lack of

cohesiveness, scapegoating, and criticism), asnaasen clinical nurses in Hong

Kong, is increasing [14]. In fact, between 17% aitdo of professional nurses in

other international studies reported experiencintgHB [15]. Although different

methods of study may partially explain for this widange, BHHV is commonly

accepted as a pernicious occupational hazard f@eawglobally [16, 17]. BHHV has

been shown to have detrimental effects on physiedlpsychosocial health as well as

work attrition the recipients [16, 17]. Psycholagidistress symptoms include anxiety,

panic, depression, loss of confidence and selkeastenood swings, and irritability

[15]. One study in Germany revealed that aroundira tof almost 2000 health care

workers felt stressed by the levels of workplacglerice that they had experienced

[18].

Hazardous working conditions have been previoaslyelated with professional

burnout. However, the effects of BHHV and other kvoglated hazards on burnout

have not yet been widely studied in clinical nurdésre, a survey was performed to

examine the extent to which various hazardous vemhditions affect burnout in

clinical nurses in Macau. These findings may prevpdactical implications for nurses

and nursing administrators to prevent burnout aftdtian within the nursing

profession.



2. Methods

2.1. Research Ethics

The study protocol was reviewed and approved byRiwearch and Ethics

Committee of the research institution. Permisstmodnduct the study was obtained

from the Nursing Director of the Hospital. Guaranté confidentiality and

anonymity was included in the invitation letter gvto each participant.

2.2. Study Design

An explorative cross-sectional questionnaire surwa&s conducted on permanent

registered nurses in the larger of two hospitaldlacau, a Special Administrative

Region of China. In this hospital, only about 10%tlee nursing staff was not

permanent.

2.3. Sudy I nstrument

The study instrument was a questionnaire that stetsiof three sections. In the first

section, demographic data, including age, gendaritah status, education, and years

of work experience was collected. The second sednidressed burnout using the
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Maslach Burnout Inventory (MBI), a reliable instrant widely used to measure

burnout [20]. Some terminology in the MBI was stighrephrased; for example, the

word "client” was changed to "patient,” in orderuse terminology relevant to the

nursing work environment. The instrument consistb82 questions with a 7-point

Likert scale ranging from O (never) to 6 (every dajhe MBI has three components:

emotional exhaustion (EE), depersonalization (Ddf)d personal accomplishment

(PA), with the former two being the most importdeterminants of burnout [9]. The

EE component measures feelings of being emotiormalgrextended and exhausted

by one’s work and a higher EE score representinfgell exhaustion and tiredness.

The DP component assesses the presence of an ampenmgsponse towards a

recipient’s effort. A higher DP score indicatesatneg individuals as impersonal

objects. Finally, the PA component assesses feelifigompetence and successful

achievement related to one’s work.

The final section of the questionnaire addresssdes associated with hazardous

work conditions. In this section, the questionsenvatlapted from the Fourth European

Working Conditions Survey [21] as a base. To ensiga in this process, three local

nursing directors were interviewed to modify theesfionnaire in order to make it

relevant to the local work environment. After timéerviews and minor revision, the

guestionnaire was pilot tested with ten qualifiagdtses to assess content validity.



Some questions required minor fine-tuning, sucprasiding examples. Respondents

were asked to use a five-point Likert scale (1,tavBere 1= never and 5 = constantly)

to indicate how often they had been exposed tawuarconditions at work in the past

month.

2.4. Recruitment of study respondents

The study invited all clinically qualified full-tien nurses from the hospital to

participate in the study. The inclusion criteriarev@egistered nurses employed as

permanent staff. The exclusion criteria were caté@ or non-registered nurses. All

hospital nurses were given a questionnaire witkelisgaling envelope for them to

return the questionnaire when completed. The quasdires were distributed by the

ward nursing unit managers and collected by rekeassistants in person. A total of

424 out of 434 nurses (98% response rate) retduigdcompleted questionnaires.

2.5. Satistical analysis

When exploratory factor analysis is combined withltiple regression analyses, the

result is structural equation modeling (SEM). SEMvas questions to be answered

that involve multiple regression analyses of tHéedent factors. In order to establish

the factor structure of the scales that were usedhis survey and to ensure that the

variables demonstrated discriminant validity, anBipal Components Analysis (PCA)



using an oblique rotation was conducted. PCA wasd u%o extract maximum

variance from a data set with a few orthogonaldiat[22], so that a large number of

variables could be reduced down to a smaller nurobeomponents. These results

revealed the scales to be reliable.

SEM was performed with AMOS 7.0 software and wagliad to test models of

relationships between burnout and variables. Theman likelihood estimation was

used to examine the correlation matrix of the ole@rindicators. The global

goodness-of-fit of the models was assessed withrdloé mean square error of

approximation (RMSEA) [23] and the comparativeifilex (CFI) [24] in order to

establish whether there was a fit between the Bpeanodel and the data as well as

overall validity of the modeA CFI larger than 0.95 and a RMSEA lower than 0.06

indicate an excellent fit, whereas CFI > 0.90 ahSEA < 0.08 indicate an adequate

fit, and CFl > 0.90 and RMSEA > 0.08 indicate a ek but acceptable fit [24].

Statistical significance of thg2 value was not used to evaluate the goodness-of-fi

because large samples may lead to a bias in stakigtower to detect even the

smallest and possibly irrelevant deviations. Tlaisical significance as well as the

algebraic sign of the estimated path coefficierds wsed to determine validity of the

model.



3. Results

3.1. Respondent Demographics

All nurses (n = 434) of the hospital were invitedparticipate and 424 (98%) returned

completed questionnaires. The demographic datdefréspondents are shown in

Table 1. The majority of the respondents were fen{86%), aged 30 and under

(51%), married (55%), graduated with a Bacheloegrde (83%), employed on a

permanent basis (76%), and level three nurses (49Bt¢h is the lowest professional

grade of nurse at the hospital.

3.2. Key Variables

Three key variables were identified through priatipomponent factor analysis of

the workplace hazards (Table 2). Component one, Widéncerned bodily hazards,

involving tiring body postures, movements, and poédly harmful chemical contacts.

Component two, WHF2, was related to threats ofeviok, including bullying,

discrimination, unwanted sexual attention, and aysviolence. Component three,

WHF3, concerned indoor pollution, including uncomtéble temperature, air, and

noise pollution. These three components togetheouated for 53% of variance of

the hazards. Bartlett's test of sphericity appra@terchi-square is 1374.67 (df = F;

< 0.001). The Cronbach’s alpha reliability coeffiais for these subscales of WHF1,
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WHF2, and WHF3 were 0.81, 0.75, and 0.52, respelgtivihree burnout questions

from the MBI scale had loadings less than 0.5 m phincipal component analysis.

These questions were: “I feel emotionally draineahf my work”; “I can easily

understand patients’ feelings about things”; andedl burned out from my work”.

Although these variables were relevant to burnthgy were removed due to low

factor loading.

Principal component factor analysis of burnoutesded three key variables

(Table 3). Three questions had loadings of less & and were subsequently

removed form analysis. These questions were: ‘Il éegotionally drained from my

work”; “I can easily understand patients’ feelingisout things”; and “I feel burned

out from my work”. Component one, BOF1, concernezpaisonalization as it

involved depersonalized feelings towards others sl Component two, BOF2,

concerned personal achievement, as it involvedipegperceptions of work abilities.

Component three, BOF3, concerned emotional exlmysss it involved emotional

strain. These three components together accounte@9®6 of the variance of the

hazards. Bartlett's test of sphericity approxinatesquare is 3306.87 (df=171,<

0.001. The Cronbach’s alpha reliability coefficiéot the subscales of BOF1, BOF2,

and BOF3 was 0.84, 084 and 0.75, respectively.
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3.3. The Modd

Figure 1 shows significant pathways of the finald®lp which includes measurement

and structural relationships between workplace fuazhurnout, and associated

factors. The variable of workplace hazard was fotmmte directly related to WHF1

bodily hazards (b = 0.61), WHF2 violence threats=(®.40), and WHF3 indoor

pollution (b = 0.51). The factors of WHF1, WH2, aWwtH3 accounted for 37%, 16%,

and 26% of variance in workplace hazard, respdgtiBurnout was directly related

to BOF1, depersonalization (b = 0.69), and BOF3ptanal exhaustion (b = 0.79),

but inversely related to BOF2, personal achievenferst -0.14). BOF1, BOF2, and

BOF3 accounted for 47%, 2%, and 62% of the variancburnout, respectively.

Workplace hazard had a direct effect on burnout (b35), which accounted for 73%

of the variance. The diagnostics of the model iaigid that error terms of BOF1 and

WHF1 were inter-correlated. The measures of modelkeds were as follows:

RMSEA=0.093 and CFI= 0.933. These values for tltices indicated that the final

model fit the data reasonably.

4. Discussion

Although extensive research has been conductednphiogee burnout in healthcare
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settings, the effects of various hazardous workirenients specifically on clinical

nursing burnout have not been well studied. Withreasingly hazardous work

environments, it is important to understand thddiscthat affect the wellbeing of

clinical nurses. In this study, factors contribgtito burnout were examined in a large

cohort of clinical nurses, for the first time in Mau. Three workplace related hazards

were identified; bodily hazards, threats of violen@and physical environmental

hazards. These factors significantly contributed d@motional exhaustion and

depersonalization, determinants of burnout, amocigstal nurses in Macau.

4.1. Workplace hazards and burnout

Our study revealed that workplace hazards mighetadirect effect on burnout in

clinical nurses. These results support the previdesature on nursing burnout,

highlighting a relationship between environmentadtérs, such as poor air quality,

and specific manifestations of burnout, emotiondiaaistion and depersonalization

[19]. Indoor air temperature and noise were alsaendbto significantly affect all

aspects of burnout. This finding is contradictooy dne study of air ambulance

professionals which revealed that none of the stirss uniquely predicted

depersonalization [25]. The difference could patdiyt be related to the use of

different measurement tools in the studies. A nduwaedling was that threats of

violence have an impact on nursing burnout. Oveaait findings reinforce the idea

13



that a hazardous workplace can influence the dpuwsdoit of burnout in nurses.

4.2. Limitations

There were several limitations to this study. Fitlsé cohort consisted of nurses from

only one hospital in Macau, and therefore can reogéneralized. These findings need

to be addressed with a larger sample populatiotor&k the cross-sectional design of

the study limited our ability to infer causality any of the reported relationships.

However, SEM supported a model that designateditfeetion of the variables as

leading to burnout, although not the other way adywr perhaps through reciprocal

or cyclical relationships. Third, the workplace aads were only measured by the

perception of the respondent, rather than recordictyal levels, such as for air

quality, or number of incidents. Perceptions cametimes be inaccurate, and yet, at

other times, might be more important than the dcitaation; for example, whether

the room temperature is too hot or cold. Finallpilesr our study had a very high

compliance rate (98%), it is possible that theres \weessure from management to

complete the questionnaires.

Despite these limitations, our results support athd new information in several

important ways. First, relatively understudied areathe workplace, namely, bodily

hazards and air pollution, were examined for assiocis with burnout, and these

workplace hazards were shown to lead to both depalization and emotional

14



exhaustion, specific features of burnout. Moreogerme theoretical and empirical

support has been provided for examining perceptidriee physical work conditions

in the context of burnout in the nursing professi@ur findings may also be

potentially generalizable to other health relatestupations that take place in a

similar clinical environment, such as paramedicafgssions.

4.3. Conclusion and Implications

The risk of occupational burnout may be exacerbatextcupations that take place in

hazardous work environments. This study revealatl aii three workplace hazards

examined, bodily hazards, threats of violence, phgsical environmental hazards,

significantly contributed to the occurrence of emodl exhaustion and

depersonalization in this cohort of nurses in Mac@he results thus provide an

impetus to recognize the impact and to reduce ¢keld of workplace hazards in

order to prevent burnout and attrition among nurBester management of workplace

hazards is therefore important not only for inhéierprovements in physical health,

but also in the psychosocial health of nurses duthé¢ minimization of emotional

exhaustion and depersonalization.

Importantly, the results may help nurses and ngrsidministrators to identify

sources of workplace hazards and to develop iméiomes. Nurses could try to

15



modify their body posture and movements, adjushrdemperatures, and reduce

noise levels to appropriate levels, while nursingmmistrators might provide

workplace safety training and education, supportisgk equipment and facilities,

and appropriate procedures to deal with the manageand prevention of violence.

Raising awareness and continuous monitoring of rdazs work conditions thus

should play a primary role in protecting the ocdigreal health of nurses and as a

retention strategy in the nursing profession.
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Table 1. Demogr aphics of the respondents

Number Percentage
Male 17 4
Gender Female 404 96
Total 421 100
Single 191 45
Marital Status .
Married or separated 229 55
Total 420 100
25 and under 119 28
26-30 96 23
31-35 111 26
Age
36-40 40 9
41 or above 57 13
Total 423 100
Diploma 62 15
Undergraduate 349 83
Education
Postgraduate 8 2
Total 419 100
Level 3 205 49
Level 2 74 18
Level 1 90 21
Professional Grade . ) ]
Assistant Nursing Unit
52 12
Manager or above
Total 421 100
Permanent 315 76
Employment Satus Contract 97 24
Total 412 100

Note: Level 3 is the most junior Registered Nues®] Level 1 is the most senior Registered Nurse.
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Table 2. Key Variables of Workplace Hazar ds

Component
Workplace Hazards WHFL WHF2 WHF3
Bodily Violence Indoor
Hazard Threat Pollution
1. Work involves repetitive hand or arm movements 747
2. Work involves handling or being in direct contaéthw .733
materials which can be infectious, such as wadgde an
bodily fluids
3. Work involves tiring or painful positions 0.726
4.  Work involves standing or walking 0.719
5.  Work involves carrying or moving heavy loads 0.670
6.  Work involves handling or being in skin contacttwit 0.631
chemical products or substances
7.  Over the past 12 months, personally subjected &t %o 0.823
threats of bullying / harassment
8.  Over the past 12 months, personally subjected &t teo 0.723
threats of discrimination
9.  Over the past 12 months, personally subjected &t teo 0.714
threats of unwanted sexual attention
10. Over the past 12 months, personally subjected gt to 0.636
threats of physical violence
11. Being exposed at work to too high or too low 0.745
temperatures
12. Being exposed at work to smoke or fumes 0.692
13. Being exposed at work to noise so loud that youl&vou 0.586

have to raise your voice to talk to people

Extraction method: Principal Component Analysis

Rotation method: Varimax with Kaiser Normalization

a. Rotation converged in 4 iterations.
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Table 3. Key Variables of Burnout

Component
Burmout BOF 1 BOF 2 BOF 3
Depersonali  Personal Emotional
zation Achievement  Exhaustion

1. I've become more callous towards people sinceK this 0.775

job.
2. | worry that this job is hardening me emotionally. 0.765
3. | feel frustrated by my work. 0.754
4. 1don'treally care what happens to some patients. 0.736
5.  Working with people directly puts too much streasnee. 0.708
6. | feell treat some patients as if they were impeas 0.703

objects.
7. Working with people all day is really a strain foe. 0.683

| feel like | am at the end of my rope. 0.648
9. | feel recipients blame me for some of their praide 0.517
10. | feel exhilarated after working closely with mycigients. 0.772
11. | can easily create a relaxed atmosphere with ripients. 0.722
12. | have accomplished many worthwhile things in jbls. 0.658
13. | feel I'm positively influencing other people'sds througt 0.597

my work.
14. | feel very energetic. 0.563
15. In my work, | deal with emotional problems veryro). 0.560
16. | deal very effectively with the problems of my i@ents. 0.509
17. | feel used up at the end of the day. .821
18. | feel | am working too hard on my job. 754
19. | feel fatigued when | get up in the morning angéto 737

face another day on the job

Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization

a. Rotation converged in 5 iterations.

Figure 1. Thefinal mode of therelationship between workplace hazards and

burnout.
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