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ABSTRACT
Objective The aim of this study is to examine the 
pathways by which work–life balance influences safety 
climate in hospital settings.
Design A national cross- sectional survey on patient safety 
culture.
Settings Healthcare workers from 56 hospitals in 
Taiwan, covering three work settings: intensive care units, 
operation rooms and emergency departments.
Participants 14 345 healthcare workers took part in the 
survey and were included in the present analysis.
Primary and secondary outcome measures The Safety 
Attitudes, Maslach’s Burn- out Inventory and Work–life 
balance questionnaires were used to measure patient 
safety culture, teamwork, leadership, emotional exhaustion 
and work–life balance. Path analysis was conducted to 
determine the relationship between work–life balance and 
safety climate. We tested for mediating and moderating 
factors influencing this relationship.
Results The path between work–life balance and safety 
climate was found to be significant (b=0.32, p<0.001) 
and explained through a serial mediation. This relationship 
was found to be mediated by emotional exhaustion 
followed by teamwork climate in a full mediation. 
Leadership factors such as identifying as a manager, 
moderated the indirect pathway between work–life 
balance and safety climate through teamwork climate 
(index of moderation: b=0.083, bias corrected 95% CI 
0.044 to 0.120) but not through emotional exhaustion or 
the serial pathway. Subgroup analysis from non- managers 
on their perception of management was also found to 
moderate this relationship.
Conclusion We found work–life balance to be associated 
with safety climate through a fully mediated model. The 
mediation pathways are moderated by self- identified 
leadership and perceptions of leadership. Understanding 
the pathways on how work–life balance influences safety 
climate provides an explanatory model that can be used 
when designing effective interventions for implementation 
in system- based approaches to improve patient safety 
culture in hospital settings.

INTRODUCTION
Reducing errors and improving patient safety 
are important goals for providing quality 
healthcare in organisations worldwide.1 The 
introduction of quality improvement into 
healthcare has brought to attention the rele-
vance of organisational culture for quality 
and safety improvements2 and promoting a 
culture of safety has become an important 
pillar for the patient safety movement.3 In 
a qualitative review, seven factors were iden-
tified to be essential for the promotion of 
a robust patient safety culture: leadership, 
teamwork, evidence- based practice, commu-
nication, learning, just culture and patient- 
centred care.4 Conversely, factors that may 
compromise patient safety included: ineffec-
tive teamwork, failed organisational processes 
and the physical and psychological over-
load of healthcare professionals.5 Having a 
high work overload often leads to work–life 
conflicts which in turn affects work place 
performance.6 There is growing concern for 
the psychosocial experiences of healthcare 
professionals, especially since healthcare is 
said to be at a tipping point with escalating 
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levels of burn- out and dissatisfaction with work–life 
balance (WLB) reported in healthcare workers.7 This is 
potentially putting the safety and quality of healthcare at 
risk.

Burn- out, characterised by emotional exhaustion 
(EE), depersonalisation and decreased personal accom-
plishment, is a psychological syndrome that occurs as a 
reaction to long- term exposure to stressful factors in the 
workplace.8 The increases of the prevalence of burn- out 
in healthcare professionals is reported to be occurring 
at considerable levels, and physicians in front line care, 
such as emergency medicine seem to be at greatest risk.9 
High rates of burn- out are thought to be a result of high 
demanding work environments, long work hours and 
sleep deprivation.10 Burn- out is also thought to occur 
more frequently in all areas of healthcare that require 
face- to- face patient contact.11 Worryingly, the associa-
tions between burn- out and quality of care indicate lower 
perceptions of safety culture, increased medical errors 
and lower quality care.5 7 12 For example, Al Balushi et 
al identified that self- reported medical errors by health-
care workers have a positive linear relationship with the 
degree of burn- out experienced.13

A prolonged work–life imbalance is thought to 
contribute to burn- out, with healthcare professionals 
often reporting both personal burn- out and dissatisfac-
tion with work–life integration.7 WLB is defined as having 
satisfying experiences in all life domains, whereby personal 
resources are well distributed, with work overload often 
found to be a major contributing factor to conflicts in 
WLB.6 WLB is of particular concern as it has implications 
for not only the quality of work life but also has reciprocal 
spill- over effects on overall quality of life.14 To improve 
health and well- being, workplace health promotion 
requires a combined effort from employers, employees 
and society that focuses on creating a safe, motivating and 
enjoyable work setting.15 Little is known about the rela-
tionship between WLB behaviours, burn- out (specifically, 
EE), teamwork, leadership and patient safety culture and 
how these factors interact and interplay. By clarifying 

these relationships an explanatory pathway model for 
patient safety culture in hospital settings can be identified

The aim of this study was to examine the process by 
which WLB influences safety culture. Specifically, we 
aimed to:
1. Clarify through mediational processes, the pathways 

through which WLB influences safety climate (SC) 
in hospital settings. Through mediation analysis, the 
direct and indirect relationship between WLB and SC 
was examined.
SC was evaluated as it is often referred to as the meas-
urable component of safety culture and encompasses 
management behaviours, safety systems and employee 
perceptions of safety.16

2. Investigate whether, and to what extent, the mediation-
al process is conditional on leadership levels through a 
conditional process analysis of the interaction between 
leadership levels (self- identified as managers vs non- 
managers) and the mediation model.

3. Investigate whether the mediational process is condi-
tional on perceptions of management (ie, staff approv-
al of managerial action) in a subgroup of non- manager 
healthcare workers.

We hypothesised in our model that the relationship 
between WLB and SC can be explained through a serial 
mediation that is, WLB (or imbalance) contributes to 
EE7; EE is then a predictor for teamwork climate (TC)17; 
and TC is associated with SC.18 Given the importance of 
factors such as leadership in the promotion of a patient 
safety culture, we were interested in whether the hypoth-
esised serial mediation model was conditional on lead-
ership factors. We hypothesised that the indirect effects 
of the serial mediation model were conditional on the 
level of leadership and perceptions of management (see 
figure 1 for hypothesised model).

METHOD
Study design and setting
For this paper, we conducted secondary analysis using 
the Taiwan Patient Safety Culture Survey (TPSCS) dataset 
held by Joint Commission of Taiwan. The TPSCS dataset 
consisted of survey data from a cross- sectional study 
of Hospital Patient Safety Culture measured through 
a national survey administered to healthcare workers 
from hospitals in Taiwan. The survey was administered 
to healthcare workers from 92 hospitals in Taiwan from 
July to December during 2017. The survey sample was 
representative of the hospital systems in Taiwan. The 92 
hospitals were located across all regions of Taiwan and 
comprised of three major types of hospitals: medical 
centres, regional hospitals and district hospitals. A census 
sampling technique was applied, that is, all staff members 
from participating hospitals were invited to participate. 
With each participating hospital, invitations were distrib-
uted by a hospital coordinator. Participation in the survey 
was on a voluntary basis and surveys were answered 
anonymously.

Figure 1 Hypothesised serial mediation model for work–
life balance (WLB) and safety climate (SC) with leadership 
moderators. The direct relationship was between WLB and 
SC. The indirect relationships were: (1) WLB->emotional 
exhaustion (EE)->SC; (2) WLB->teamwork climate (TC) 
->SC and (3) WLB>EE>TC>SC. Pathways are hereinafter 
expressed in abbreviated form (eg, WLB>EE> SC).
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Since we were interested in the associations between 
WLB, EE and safety culture, we examined healthcare 
workers where these factors are more likely to be relevant. 

For this study, we chose hospital departments that are 
known to be more strenuous and highly demanding, with 
greater exposure to: face- to- face contact with people, 
occupational hazards and greater levels of work stress. We, 
therefore, used a subset of the survey data, extracted from 
three major work settings: intensive care units (ICUs), 
emergency departments (ED) and operation rooms 
(OR). The demographic characteristics of the respon-
dents from these three settings are shown in table 1.

Survey and measures
The survey was composed of demographic items (such 
as age, sex, profession and self- identification of role- 
manager vs non- manager), the Safety Attitude Ques-
tionnaire (SAQ) and a personal burn- out assessment 
using the EE construct of Maslach’s Burn- out Inventory 
and WLB items adapted from the College Activities 
and Behaviour Questionnaire. All three measures were 
adapted to Chinese- translated versions.

Safety Attitude Questionnaire
The SAQ- C is a Chinese translated version of the short- 
form SAQ (2006).19 20 It is a 32- item self- report measure 
of six safety- related domains. The domains are: TC 
(perceptions of the quality of collaboration), SC (percep-
tions of organisational commitment to safety), job satis-
faction (positivity regarding experience at work), stress 
recognition (acknowledgement of the role stressors play 
on performance), perceptions of management (staff 
approval for managerial actions) and working conditions 
(perceptions of the quality of work environment and 
logistical support).20 The SAQ- C uses a five- point Likert 
scale ranging from strongly disagree (1) to strongly agree 
(5). The six domains are scored by taking the mean 
responses to the items in each domain, with higher scores 
indicating higher positive agreement in each domain. 
The SAQ- C has demonstrated validity and reliability, with 
Cronbach’s alpha of >0.7 for each subscale.21

Emotional exhaustion
We used a modified derivative of the EE dimension22 
from the Maslach’s Burn- out Inventory.23 Although there 
are three dimensions for burn- out: EE, depersonalisation 
and decreased personal accomplishment, EE was chosen 
as it viewed as the core dimension of burn- out.23 24 This 
dimension consists of nine items which measures feel-
ings of EE resulting from fatigue, demands of the job 
and engagement with people. The EE dimension uses 
a five- point Likert scale ranging from strongly disagree 
(1) to strongly agree (5). The EE domain was scored by 
taking the mean of the nine items for each respondent, 
with higher scores indicating higher levels of EE. Reli-
ability using Cronbach’s alpha has been examined for 
the Maslach’s Burn- out Inventory; the subscale EE has an 
alpha of 0.896.25

Work–life balance
We used the WLB items adapted from the College Activi-
ties and Behaviour Questionnaire and modified by Sexton 

Table 1 Demographic characteristics of respondents 
(N=14 345) from three major work settings (ICU, ED, OR) of 
56 hospitals

Characteristics Includes N %

Gender Male 2497 17.4

Female 11 848 82.6

Age <20 100 0.7

21–30 6281 43.8

31–40 4581 31.9

41–50 2473 17.2

51–60 824 5.7

61+ 86 0.6

Hospital type Medical centre 8887 61.9

Regional hospital 5002 34.9

District hospital 456 3.2

Work setting ICU 7247 50.5

ED 3057 21.3

OR 4041 28.2

Profession Physician 1511 10.5

Nurse 11 108 77.4

Technologist 721 5.0

Pharmacist 17 0.1

Administrative 580 4.0

Rehabilitation staff 3 <0.1

Other 405 2.8

Work type Full time 12 534 87.4

Contract based 1739 12.1

Part time 42 0.3

Hourly based 30 0.2

Years (at hospital) <6 months 902 6.3

6–12 months 457 3.2

1–2 years 2498 17.4

3–4 years 2449 17.1

5–10 years 3522 24.6

11–20 years 3201 22.3

20+ years 1316 9.2

Education levels Junior high school 65 0.5

Senior high school 345 2.4

University 12 855 89.6

Postgraduate 1080 7.5

Level of patient 
contact

Rare 441 3.1

Occasional 776 5.4

Often 13 128 91.5

Manager Yes 1133 7.9

No 13 212 92.1

ED, emergency department; ICU, intensive care unit; OR, operation 
rooms.



4 Tran Y, et al. BMJ Open 2021;11:e054143. doi:10.1136/bmjopen-2021-054143

Open access 

et al.26 This dimension has been psychometrically tested 
in healthcare workers in hospital settings.26 The WLB 
dimension consisted of seven items that reflect self- care 
and work–life norms. The WLB dimension uses a four- 
point Likert scale ranging from rarely or none of the time 
(less than 1 day per week) (1) to all of the time (5–7 days 
per week) (4). The WLB dimension was scored by taking 
the mean of the seven items for each respondent. Scores 
were then reversed so that higher scores indicated WLB, 
conversely, lower scores indicated work–life imbalance. 
The WLB dimension has been shown to have internal 
reliability of 0.79 using Cronbach’s alpha.26

Statistical analysis
Descriptive statistics were conducted for each of the 
measures using SPSS V.25.27 Partial least squares path 
modelling was conducted to test for direct and indirect 
relationships between WLB and safety culture. Analyses 
were performed using the PROCESS procedure V.3.4 in 
SPSS V.25.28 From PROCESS, model 6 was used for the 
serial mediation model and model 84 for the moderated 
serial mediation models. Non- parametric bootstrapping 
analyses were used to test the models in this study. Media-
tion was found to be significant if the 95% bias corrected 
confidence intervals for the indirect effects did not 
include zero. To assess how much of an effect was medi-
tated through the serial pathway we calculated the medi-
ation proportion. Mediation proportion was defined as 
the proportion from the indirect effect (the mediator) 
on the total effects, that is the indirect effect divided by 
the total effect.29

Given the nested nature of the survey data, the variations 
in the path models may be due to variations at a higher 
level (unit or hospital level). All models were adjusted for 
hospital type and work settings. In addition, we included 
demographic variables as covariates to adjust for age, 
sex and profession differences in the respondents. The 
PROCESS procedure requires that analysis be conducted 
on a full dataset, therefore, a check for missing data was 
first conducted. All variables had less than 10% of survey 
data missing and missing data were imputed using the 
expectation maximisation technique. Common method 

bias was checked with the variance inflation factor (VIF). 
A VIF greater than 3.3 is indicative of common method 
bias in partial least squares path modelling.30

Patient and public involvement statement
No patients were involved in this study.

RESULTS
Between July and December of 2017, a total of 105 443 
survey invitations were issued from which 85 410 valid 
questionnaires were returned from 92 hospitals, corre-
sponding to a mean response rate of 81%. A subset of 
14 345 responses, from the three major work settings 
of interest, consisting of data from 56 hospitals, was 
extracted for this study. Table 1 shows the demographic 
characteristics of a subset of survey respondents from the 
three major work settings (ICUs, EDs and OR) in the 56 
hospitals. Table 2 shows the descriptive statistics for the 
survey measures.

Model 1: serial mediation: WLB and SC
First, common method bias was tested for the model using 
VIF. VIF for the variables ranged from 1.2 to 1.6, there-
fore, the models were deemed not affected by common 
method bias. Results for the model were based on 5000 
bootstrapped samples and showed a significant total 
effect (b(total))=0.32, SE=0.009, p<0.001). All three indi-
rect pathways were found to be significant (see table 3 for 
details) but the direct effect between WLB and SC was 
not significant (b(direct))=0.0013, SE=0.006, p=0.81) 
indicating a full mediation. The two mediators, EE and 
TC fully mediated the relationship between WLB and SC, 
indicating that the relationship can be explained through 
this serial pathway (see figure 2).

Model 2: moderated serial mediation model between self-
identified managers and non-managers
Moderation analysis was conducted to test whether the 
mediation effect from the serial mediation model was 
conditional on leadership levels (measured from respon-
dents that identified as managers vs non- managers). The 
index of moderated mediation results showed that one 
of the indirect pathways (WLB >TC> SC) was conditional 
on the role of leadership, the other two indirect path-
ways (WLB >EE> SC and WLB >EE>TC>SC) were not 
(see table 4). The indirect pathway WLB >TC> SC was not 
significant for the group that self- identified as managers, 
indicating that, for this group, TC does not mediate the 
effects of WLB on SC. This indirect pathway was signifi-
cant for the group that identified as non- managers, indi-
cating the effects of this mediation path was stronger 
for non- managers and that TC was a significant factor in 
explaining the relationship between WLB and SC.

Model 3: moderated serial mediation model in non-managers 
subgroup for differing levels of perceptions of management
Given differences between managers and non- managers 
in mediation pathways, we tested for whether the 

Table 2 Descriptive statistics for survey measures

Measures Mean SD 95% CI of mean

SAQ domains

  Teamwork climate 3.90 0.78 3.89 to 3.92

  Safety climate 3.89 0.73 3.87 to 3.90

  Job satisfaction 3.77 0.86 3.75 to 3.78

  Stress recognition 3.66 0.70 3.65 to 3.67

  Perceptions of 
management

3.66 0.77 3.64 to 3.67

  Working conditions 3.31 0.80 3.29 to 3.32

Emotional exhaustion 2.49 0.64 2.48 to 2.50

Work–life balance 2.86 0.66 2.85 to 2.87
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mediation pathways are also conditional on perceptions 
of management in the subgroup of respondents that 
were non- managers. The index of moderated mediation 
results indicated that two indirect pathways were condi-
tional on the perceptions of leadership for healthcare 
staff that did not identify as managers. Since the percep-
tions of management dimension was measured from a 
continuous variable, the moderation effects were tested 
for scores at the 16th 50th and 84th percentiles. This was 
equivalent to perceptions of management scores of 3.0, 
3.75 and 4.5, respectively. The pathway WLB >EE> SC 
and WLB >EE>TC>SC was conditional on the different 
levels from perceptions of management scores, whereas 
the index of moderation was not significant for the 
WLB >TC> SC pathway (see table 5). These mediation 
pathways were stronger for those that had higher percep-
tions of management, whereas, at lower levels of percep-
tions of management the mediation for WLB >TC> SC was 
stronger. With higher scores in perceptions of manage-
ment, there is a greater reliance on EE in explaining the 
relationship between WLB and SC.

DISCUSSION
Patient SC, teamwork, leadership, burn- out and WLB 
are thought to be central not only to understanding 
patient safety but keeping patients safe. Understanding 
how these concepts interact and interplay will allow for 
more targeted interventions or system- based approaches 
for patient safety improvements through organisation 
culture changes. For example, it has been proposed that 
medical errors can be reduced through interventions 
that address issues such as staff well- being and work unit 
safety.31 This study examined the relationship between 
WLB, staff burn- out, TC and patient SC to find an explan-
atory model for patient safety culture. We focused on 

survey responses from three major work settings (ICU, 
ED, OR) where there are greater levels of work stress and 
occupational hazards.

We found WLB to be associated with SC through a fully 
mediated model, with serial mediation through EE and 
TC. The mediation proportion for this pathway was 0.536, 
indicating that over one half of the effect of WLB on SC 
can be explained by poor WLB leading to an increase 
in EE that, in turn, would affect TC and hence lead to 
impacts on SC. Our explanatory model supports the 
notion that a prolonged work–life imbalance significantly 
contributes to EE, with lower levels of WLB associated with 
higher levels of EE. For healthcare workers, increases in 
work demand, longer working and shift hours, and staff 
shortages have often led to imbalances between work and 
personal life.32 This work–life ‘conflict’ has been found to 
be a risk factor for work stress and burn- out For high work 
stress hospital departments such as ICUs, burn- out not 
only affects the health and welfare of professionals but 
also the provision of high- quality care. The relationship 
between WLB and EE in our model indicates that paying 
attention to one’s personal life can perhaps be protective 
against burn- out symptoms.33 This relationship was also 
demonstrated in a study from Kok et al34 which showed 
a mediational relationship between moral distress and 
EE and suggested that morally distressing events in the 
ICU could carry over to staff member’s private life and, in 
turn, contribute to EE.

Through serial mediation, our model showed that 
higher EE was found to be a predictor for poor TC. Other 
prior studies have found poor TC to be associated with 
high intention to leave and high turnover, which has 
implications for interventions to target TC.35 36 Studies 
have also found that burn- out affects the level of engage-
ment in work teams.37 Our explanatory model supports 
the notion that improving EE in healthcare may lead to 
improve TC. In this model, TC was found to be positively 
associated with SC, that is, when collaboration between 
staff members is perceived as high quality, perceptions 
of organisational commitment to safety are also strong. 
Overall, we demonstrated that WLB has an impact on SC, 
through the EE and TC pathways.

The quality of the relationship between leaders and 
their staff is thought to be key in fostering safety culture.4 
We investigated whether the indirect pathways were 
conditional on leadership levels and perceptions of 

Table 3 Indirect effects for the three indirect pathways explaining the relationship between work–life balance (WLB) and 
safety climate (SC)

Serial- mediation pathway Indirect effect SE 95% CI Mediation proportion

WLB>EE>SC 0.094 0.004 0.086 to 0.101 0.297

WLB>TC>SC 0.053 0.006 0.040 to 0.066 0.165

WLB>EE>TC>SC 0.170 0.005 0.161 to 0.179 0.536

Bias- corrected bootstrapping was used.
EE, emotional exhaustion; TC, teamwork climate.

Figure 2 Serial mediation pathway for work–life balance and 
safety climate with regression coefficients (B). ***P<0.001. 
NS, not significant.
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management. We found a significant moderation effect 
between those staff members who identified as managers 
and those who did not, for the path WLB>TC> SC. For 
managers, this path was not a significant indirect pathway 
in explaining the relationship between WLB and SC. The 
mediation effect for TC is significant for non- managers 
demonstrating stronger reliance on TC to mediate 
the effects between WLB on SC. In a subgroup of non- 
managers, the indirect pathways were also conditional 
on different levels of perceptions of management. There 
were significant moderation effects for both the indirect 
path WLB>EE> SC and WLB>EE>TC>SC. The mediation 
effects were stronger with higher levels of perceptions of 

management. Overall, the moderation analysis supports 
the result that there is a reliance on TC to mediate the 
relationship between WLB and SC among those staff 
members who do not identify as managers and those with 
lower perceptions of management. Among those with 
leadership roles or when perceptions of management are 
high, it is EE that is a stronger explanatory factor in the 
influence between WLB and SC.

Our findings indicate that support from leaders is 
necessary and without this staff will need to rely more 
heavily on teamwork. Similarly, in another study, support 
from direct supervisors was found to be beneficial in 
preventing adverse consequences of moral distress on 

Table 4 Indirect effects for the three indirect pathways explaining the relationship between work–life balance (WLB) and 
safety climate (SC) with the leadership groups moderator

Moderated- mediation pathway Indirect effect SE Lower CI Upper CI

Manager: WLB>EE>SC 0.106 0.009 0.089 0.123

Non- Manager: WLB>EE>SC 0.093 0.004 0.085 0.100

Index of moderated mediation −0.013 0.008 −0.029 0.003

Manager: WLB>TC>SC −0.022 0.019 −0.058 0.015

Non- manager: WLB>TC> SC 0.061 0.007 0.048 0.074

Index of moderated mediation 0.083 0.020 0.044 0.120

Manager: WLB>EE>TC>SC 0.188 0.014 0.161 0.216

Non- manager: WLB>EE>TC>SC 0.166 0.005 0.156 0.175

Index of moderated mediation −0.023 0.014 −0.051 0.005

95% CI (two tailed).
Bias- corrected bootstrapping was used.
EE, emotional exhaustion; TC, teamwork climate.

Table 5 Indirect effects for the three indirect pathways explaining the relationship between work–life balance (WLB) and 
safety climate (SC) with the perceptions of leadership moderator

Moderated- mediation pathway Indirect effect SE Lower CI Upper CI

Path: WLB>EE>SC

  Perception of management: 16th 0.034 0.002 0.029 0.039

  Perception of management: 50th 0.046 0.002 0.041 0.050

  Perception of management: 84th 0.057 0.003 0.051 0.063

  Index of moderated mediation 0.015 0.002 0.011 0.020

Path: WLB>TC>SC

  Perception of management: 16th 0.019 0.008 0.036 0.034

  Perception of management: 50th 0.015 0.005 0.004 0.025

  Perception of management: 84th 0.010 0.007 −0.002 0.024

  Index of moderated mediation −0.006 0.007 −0.019 0.007

Path: WLB>EE>TC>SC

  Perception of management: 16th 0.018 0.002 0.015 0.021

  Perception of management: 50th 0.024 0.002 0.020 0.027

  Perception of management: 84th 0.030 0.002 0.025 0.034

  Index of moderated mediation 0.008 0.001 0.006 0.011

Bias- corrected bootstrapping was used.
EE, emotional exhaustion; TC, teamwork climate.
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EE.34 The current explanatory model from our study 
shows how these concepts interplay and may enable the 
design of effective interventions for patient safety. For 
example, commitment to WLB as a cultural norm is 
thought to occur only if it is supported by leaders and 
co- workers indicating that it is more of a group- level 
norm. Interventions that target behaviours associated 
with WLB may lead to benefits if they are implemented 
at a work setting level rather than at an individual level.7 
Improving WLB at a work setting level will then in turn 
lead to improvements in safety culture.

LIMITATIONS
The explanatory model for WLB and SC was performed 
through a cross- sectional survey; as such, one limitation is 
that it is based on the perceptions of safety culture from 
healthcare staff at one point in time. While the model 
explains the mediating and moderating effects of EE, 
TC and perceptions of management between WLB and 
safety culture, it does not demonstrate the impact of these 
factors on measurements of patient safety such as medical 
errors. However, patient safety culture is thought to be 
central to patient safety with implications that interven-
tions for organisational cultures can be used as system- 
based approaches to improve patient safety. Another 
limitation is that the Maslach’s Burn- out Inventory was 
adapted for the purpose of the national survey, as such 
it was not administered in the same way as originally 
intended. We did not obtain other burn- out dimensions 
which could be of interest. Given the importance of 
burn- out in this model, further research in this area is 
needed. The imbalance in the proportion of those that 
identify as managers (7.9%) and non- managers for the 
moderation models is also a limitation. However, this is 
an accurate reflection and representative of the health-
care worker population in Taiwan. A balanced sample 
would require oversampling and would not be represen-
tative. An imbalance in the groups generally leads to an 
underestimation of moderating effects, thus moderating 
effects between leadership levels may have been under-
estimated. Lastly, the data for the model were obtained 
from a national survey from Taiwan; hence the findings 
may not be generalisable to other patient safety culture 
settings elsewhere.

CONCLUSIONS
WLB was found to be associated with SC in healthcare 
workers from 56 hospitals in Taiwan. The relationship 
between WLB and safety culture was best explained 
through a serial mediation model, where WLB is asso-
ciated with EE, which in turn predicts TC which then 
predicts SC. The serial mediation effect was found to 
be stronger with increasing levels of perceptions of 
management (ie, staff approval for managerial actions) 
Understanding the relationship between these factors 
provides an explanatory model that can be used for the 

implementation of effective interventions for a system- 
based approach to improve patient safety culture.
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