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Background and Aim: Patient safety culture attitude is strongly linked to patient

safety outcomes. Since the onset of the COVID-19 pandemic in early 2020, pandemic

prevention has become the priority of hospital staff. However, few studies have explored

the changes in patient safety culture among hospital staff that have occurred during the

pandemic. The present study compared the safety attitudes, emotional exhaustion (EE),

and work–life balance (WLB) of hospital staff in the early (2020) and late (2021) stages

of the COVID-19 pandemic and explored the effects of EE and WLB on patient safety

attitudes in Taiwan.

Materials and Methods: In this cross-sectional study, the Joint Commission of Taiwan

Patient Safety Culture Survey, including the six-dimension Safety Attitudes Questionnaire

(SAQ) and EE and WLB scales, were used for data collection.

Results: This study included a total of 706 hospital employees from a district hospital

in Taipei City. The respondents’ scores in each SAQ sub-dimension (except for stress

recognition) increased non-significantly from 2020 to 2021, whereas their EE and WLB

scores improved significantly (P < 0.05 and P < 0.01, respectively). The results of

hierarchical regression analysis indicated that although a respondent’s WLB score could

predict their scores in each SAQ sub-dimension (except for stress recognition), EE was

the most important factor affecting the respondents’ attitudes toward patient safety

culture during the later stage of the COVID-19 pandemic.

Conclusion: In the post-pandemic, employees’ attitudes toward safety climate,

job satisfaction, and perception of Management changed from negative to positive.

Additionally, both EE and WLB are key factors influencing patient safety culture. The

present study can be used as a reference for hospital managers to formulate crisis

response strategies.
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INTRODUCTION

The challenges to patient safety due to the COVID-19 outbreak,
such as an imbalance in the supply and demand of protective
equipment, rapid changes in policies, lack of evidence-based
treatment guidelines for COVID-19, and inadequate supervision
of procedures due to lack of personnel, make it easy to
make mistakes (1). In response to this crisis, workers are on
guard to improve safety behaviors (2). However, risk perception
can increase anxiety and negatively affect safety performance.
Research has Indicated that a team safety climate can alleviate
this negative psychological impact (3). Safety climate is often used
interchangeably with safety culture, with the difference being that
the former refers to the stable characteristics of the organization.
At the same time, the latter is the state of the environment at a
given time (4). The favorable safety climate during SARS 2003
was also an organizational factor in protecting hospital staff from
infectious diseases (5).

Adverse events during hospitalization affect one in 10
hospitalized patients (6). These events are associated with surgery
(27%), medication errors (18.3%), and nosocomial infections
(12.2%). Approximately 53.2% of these events are preventable
(7). Ensuring patient safety and optimizing the provision
of medical care by health-care professionals are essential to
promoting high-quality health care. Patient safety and risk
management training enhances staff adherence to patient safety,
thus building a safety culture (8). Making efforts to foster a
culture of safety is key to improving patient safety and the
quality of care in nursing settings (9). The significance of the
culture of safety as the sustainable approach to fostering safety
has been emphasized by most health organizations such as the
World Health Organization and Joint Commission International
(JCI), which are international authorization associations (10). A
system of patient safety culture can be constructed by drawing on
the shared values, beliefs, norms, and patient safety procedures
among the members of a health-care organization, unit, or
team (11, 12). Safety culture can established from the effective
interaction of three components: (a) environmental structures
and processes within an organization, (b) worker attitudes and
perceptions, and (c) individual behaviors related to safety (13).

Effective patient safety culture can decrease mortality to
44,000 and can reduce economic loss to US$2.9 billion (14, 15). In
addition, it can facilitate the implementation of improved safety
measures, promote effective communication, and encourage
individuals to learn from their mistakes (16). Accordingly, it can
reduce fatigue and psychological and work-related stress among
employees and can promote their health and job performance.
Overall, studies have demonstrated that positive patient safety
culture contributes positively to patient satisfaction, family
satisfaction, and the wellbeing of hospital staff and can even
decrease hospital admissions (17, 18).

Organizational safety culture signifies “the outcome of
the values, attitudes, competencies, and behavioral patterns
of individuals and groups that ascertain commitment, style
and efficiency in the management of an organization’s health
and safety. The features of a positive safety culture are
communications based on mutual trust, a shared understanding

of the importance of safety, and confidence in the effectiveness of
precautionary measure” (19).

Due to the increasing awareness of the importance of hospital-
wide patient safety culture, tools have been developed to assess
the safety attitudes of hospital staff. Among the numerous
cognitive tools to evaluate employee attitudes toward safety
in health-care facilities, the most frequently used is the Safety
Attitudes Questionnaire (SAQ) (20). The SAQ has undergone
numerous revisions to improve its precision and ability to meet
the needs of different units within a health-care organization (21).

The Joint Commission of Taiwan (JCT; https://www.jct.org.
tw/cp-21-1155-4a85d-1.html), founded in 1999, is a professional
assessment institute accredited by the International Society for
Quality in Health Care (ISQua). In Taiwan, the SAQ is used
to conduct an annual national survey to monitor long-term
trends in patient safety culture (22, 23). The questionnaire
accounts for six aspects of patient safety culture (namely
teamwork ethos, safety ethos, job satisfaction, stress recognition,
perception of management, and work conditions) and exhibits
high internal consistency (Cronbach’s α = 0.78) (24). The JCT
incorporated scales evaluating work–life balance (WLB) and
emotional exhaustion (EE) into its annual patient safety culture
survey in 2014 to detect burnout and work–life imbalance
among hospital staff to eliminate their negative effects on patient
safety culture.

Health-care workers, including nurses and those working
in non-emergency wards of hospitals, are under great pressure
as they are more vulnerable to COVID-19 (25). Throughout
the COVID-19 pandemic, health-care professionals have
experienced problems in terms of limited hospital resources, the
threat of exposure to SARS-CoV-2 as an additional occupational
hazard, increased workloads, fear of transmitting COVID-19
to family members, and disrupted sleep patterns, leading some
to become agitated or even commit suicide (26). Although the
death toll of COVID-19 in Taiwan (a total of 850 deaths as of
December 29, 2021) has remained low relative to that in other
countries. As a frontline medical worker, employment must deal
with patient emotions and do related coordination under the
epidemic’s limited social contact policy, including restricting
elective surgery or hospitalization and patient visits, which are
likely ethical issues affecting patient autonomy (27). Meanwhile,
because they must have close interaction with infected patients,
may result in psychological and emotional trauma, acute stress
disorder, and post-traumatic stress disorder (26). In addition,
significant correlations have been identified among the work
environment, EE, depersonalization (an alienated or apathetic
attitude toward work), personal achievement, and organizational
patient safety culture (28).

Work–life balance is based on the allocation of available
personal resources. WLB is achieved when an individual’s
personal resources are sufficient for their professional and
familial roles, thereby enabling them to effectively participate
in each area (29). During the COVID-19 pandemic, a long-
term work–life imbalance has resulted in high rates of burnout
among medical staff. An individual’s WLB affects not only
the quality of professional life and family life but also affects
the overall quality of life (30). The relationships between

Frontiers in Public Health | www.frontiersin.org 2 July 2022 | Volume 10 | Article 889870

https://www.jct.org.tw/cp-21-1155-4a85d-1.html
https://www.jct.org.tw/cp-21-1155-4a85d-1.html
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


Wang et al. Patient Safety Culture During COVID-19

WLB, resilience, and patient safety culture have not been
thoroughly explored.

Senior leadership accountability (31), teamwork within
a hospital, and organizational learning strongly affect
organizational safety culture (32). The impact of COVID-
19 on patient safety culture has been previously studied (22, 33);
as of 2022, the COVID-19 pandemic has extended into its third
year, and how the patient safety culture has adapted from various
problems over time, such as personal protective equipment
shortage, insufficient resources, increased costs and reduced
revenue, and often-changing central policies in the early days of
the outbreak (34), especially in district hospitals with relatively.
However, no study has explored patient safety culture in district
hospitals. For addressing this research gap, the study evaluated
the differences in patient safety culture between the early (2020)
and late (2021) stages of the COVID-19 pandemic in a district
hospital in Taiwan and explored the effects of WLB and EE on
SAQ subdimension scores.

MATERIALS AND METHODS

Study Design
This study employed a cross-sectional design. The original file
(Microsoft Excel file) containing the results of the 2020 and
2021 patient safety culture surveys of a hospital in Taipei (2020,
N = 363; 2021, N = 343) was used as the data source. The
data were collected from a district hospital with fewer than 200
beds. Every August, the hospital administration conducts routine
patient safety culture surveys for employees who have worked at
the hospital for more than 3 months.

Data Collection
The test schedule was announced before the survey. During the
test period, the supervisor was requested through the hospital
Line group or at a hospital executive meeting) to encourage
eligible employees to fill out the questionnaire. Employees could
fill out the questionnaire online by clicking a link sent to them
over email. Employees without email addresses were provided
with a separate account and password on paper to access the
online questionnaire. Some staff filled the questionnaire in paper
form, which was sent to the undertaker in an official document
and keyed into the file. All the questionnaires were anonymous;
no identifiable personal information (such as account numbers
or personal emails) was included in the data imported from
the questionnaire. In this way, the survey answers go directly
to an external system (JCT Patient Safety Culture Platform),
eliminating the stress on supervisors when filling out the
questionnaires. Therefore, colleagues are better able to respond
to the survey based on their accurate perceptions and awareness.

Instruments
Demographic
We collected the following baseline demographic and
professional information for each respondent: age, gender,
educational level, tenure, profession, division, managerial status,
number of incidents submitted in the past 12 months, and
whether they have contact with patients at work.

SAQ
The SAQ (21) was translated into Chinese by Dr. Lee Wai-keung
in Taiwan (with the permission of Dr. Sexton JB of the University
of Texas), and it has been incorporated into the national
surveys which was conducted annually by JCI. The questionnaire
contains 30 items across six sub-dimensions: teamwork climate,
safety climate, job satisfaction, stress recognition, perception
of management, and working conditions. Each item on the
questionnaire is rated on a 5-point Likert-scale (1 = strongly
disagree, 2 = slightly disagree, 3 = neutral, 4 = slightly agree,
and 5 = agree). Not applicable responses are scored as 0
points. A respondent’s SAQ sub-dimension score is calculated as
(dimension mean score −1) × 25 and is regarded as a positive
attitude if it is ≥75. The SAQ is widely used in many countries,
with Cronbach’s α values ranging from 0.85 (35) to 0.88 (36),
indicating its high internal consistency and reliability. In the
present study, the Cronbach’s α values of the sub-dimensions
ranged from 0.83 to 0.91, indicating the scale’s high internal
consistency and reliability (Table 1).

EE Questionnaire
In addition to the SAQ, this study used the EE component of the
Maslach Burnout Inventory developed by Maslach et al. in 1976
(37). The scoring of the EE scale is the same as that of the SAQ.
The Cronbach’s alpha values for the 2020 and 2021 questionnaires
were 0.90 and 0.91, respectively.

WLB Questionnaire
The 7-item College Activities and Behavior Questionnaire by
Sexton et al. (21)was adapted for use in health-care professionals
as the WLB questionnaire in this study. Each item on the WLB
questionnaire is rated on a 4-point Likert-scale almost never, less
than 1 day per week), 4 points; sometimes (1–2 days per week),
3 points; most of the time (3–4days per week), 2 points; and
always (5–7 days per week), 1 point. Not applicable responses are
scored as 0 points. A respondent’s total WLB score is calculated
as (dimension mean score−1)× 33.3 and is regarded as positive
if it is ≥63.3. The Cronbach’s alpha values for the 2020 and 2021
questionnaires were 0.83 and 0.82, respectively.

Data Analysis
Statistical analyses were used the SPSS 25.0 software package,
and the distribution of basic employee data was obtained from
descriptive statistics (means, standard deviations, frequencies,
and percentages). One-way analysis of variance (ANOVA)
and independent t-tests were used for bivariable analysis of
demographic and professional variables and SAQ score, EE, and
WLB. Spearman’s correlation co-efficient was used to identify
the correlations among the SAQ subdimension, EE, and WLB
scores. Hierarchical regression analysis was performed to predict
the power of demographic and professional variables and EE and
WLB scores for patient safety culture (SAQ sub-dimensions).

Compliance With Ethical Standards
Although no personal information was included in the study
data, the data were still treated as confidential and will not be
disclosed. All the identifiable information in our data has been
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TABLE 1 | Internal consistency reliability of the SAQ.

Dimension Sub-dimension Definition (21) Item Cronbach’s α

2020 2021

SAQ Teamwork climate Perceived quality of collaboration between

personnel

6 0.85 0.85

Safety climate Perceptions of a strong and proactive

organizational commitment to safety

7 0.88 0.90

Job satisfaction Positivity about the work experience 5 0.93 0.95

Stress recognition Acknowledgment of how performance is

influenced by stressors

4 0.88 0.86

Perception of management Approval of managerial action 4 0.83 0.91

Working condition Perceived quality of the work environment and

logistical support (staffing, equipment etc.)

4 0.87 0.84

replaced with codes and all the electronic files and documents
related to the study are protected and encrypted. Only the
research teammembers can access the research-related materials,
and all the research-related materials will be destroyed after the
research results are published.

RESULTS

Demographics and Characteristics
A total of 343 valid 2021 questionnaires were collected. Most
(80.2%) of the respondents were women, most of whom were
nurses. Nearly 70% of the respondents were over 40 years old,
and 18.7% were managers. Most of the respondents had a college
degree or above (87.8%), and nearly 50% (45.5%) had worked
in the hospital for more than 10 years. A total of 79.3% of the
respondents reported that they have contact with patients during
their daily work, and 19% described that they had reported
an incident within the preceding 12 months. The respondents’
basic information in the 2021 questionnaire was the same as
their information in the 2020 questionnaire, with no significant
differences revealed by the chi-squared test (Table 2).

Comparison of SAQ, EE, and WLB Scores
in 2020 and 2021
As shown inTable 3, the average EE andWLB scores in 2021were
significantly higher than those in 2020 (P < 0.05 and P < 0.001,
respectively). Among the SAQ, EE, and WLB scores, only the EE
and WLB scores changed significantly from 2020 to 2021. The
average stress recognition score in 2021 was slightly lower than
that in 2020, but this change was not statistically significant (P
> 0.05). Regarding the mean score, only the teamwork climate
subdimension score was positive (≥75 points) in 2020, and
in 2021, the safety climate, job satisfaction, and perception of
management subdimension scores were all positive, except for
the average teamwork climate subdimension score.

Changes in SAQ, EE, and WLB Scores
Across Demographic Variables
To understand the factors affecting the respondents’ SAQ,
EE, and WLB scores in 2021, a bivariate analysis including
demographic and professional variables, patient safety culture

attitudes, EE, and WLB was conducted (see Table 4). The mean
SAQ score differed across age groups (P = 0.001), and the mean
total SAQ score of the ≥60 years age group was significantly
higher than those of the other age groups.

Regarding division, the employees who worked in
outpatient/inspection units had higher SAQ scores (P <

0.001) than did those who worked in high-risk units and
administrative departments. Gender, educational level, tenure,
profession, managerial status, number of incident reports, and
whether they have contact with patients at work did not affect
the overall SAQ score.

Regarding EE, the employees over 60 years old (P < 0.001)
had the lowest mean EE score, and those 20–40 years old
had the highest mean EE score. The men experienced less EE
than did the women (P = 0.010). Regarding profession, the
mean EE score of the nurses was significantly higher than those
of the respondents in other professions. The physicians had
the lowest mean EE score, but their mean EE score was not
significantly different from those of the other medical technicians
and administrative staff. As we had expected, the respondents
who worked in high-risk units had the highest mean EE score,
as we had expected. The average EE scores of the respondents
employed in outpatient/inspection units and administrative units
were not significantly different (P = 0.958).

The respondents who had reported at least one incident within
the preceding 12 months had a higher mean EE score than
did those who had not reported any incident (P = 0.002). The
respondents who have no contact with patients in their daily
work also had a lower mean EE score than did those who have
contact with patients in their daily work (P = 0.044). Gender,
educational level, tenure, and managerial status had no effect on
the EE score.

The averageWLB scores of most junior employees (those who
had been employed for 3 months to 1 year) were significantly
higher than those of most senior employees (those who had been
employed for >10 years; P = 0.006). The meanWLB score of the
nurses was lower than those of the othermedical technicians (P=

0.004) and of the non-medical staff (P < 0.001), but the score of
the nurses was comparable to that of the physicians (P = 0.713).
The respondents who worked in outpatient/inspection units and
administrative units had a higher average WLB score than did
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TABLE 2 | Demographic and clinical characteristics.

Characteristics 2020 year (n = 363) 2021 year (n = 343) χ
2 p-value

n % n %

Age group

20–40 years 126 34.7 115 33.5 0.450 0.799

40–60 years 165 45.5 153 44.6

≥60 years 72 19.8 75 21.9

Gender

Male 84 23.1 68 19.8 1.147 0.314a

Female 279 76.9 275 80.2

Educational level

High school or less 54 14.9 42 12.2 1.471 0.479

Diploma or Bachelor 272 74.9 270 78.7

Master or doctor degree 37 10.2 31 9.0

Tenure

3 months-1 year 41 11.3 29 8.5 3.311 0.346

1–4 years 94 25.9 104 30.3

5–10 years 66 18.2 54 15.7

>10 years 162 44.6 156 45.5

Profession

Physician 50 13.8 33 9.6 3.190 0.363

Nurse 141 38.8 135 39.4

Technician 55 15.2 53 15.5

Administrative 117 32.2 122 35.6

Division

High risk department 137 37.7 119 34.7 0.837 0.658

OPD/Inspection units 160 44.4 162 47.2

Administration units and others 66 18.2 62 18.1

Managerial position

Yes 62 17.1 64 18.7 0.300 0.623a

No 301 82.9 279 81.3

Incident reports

None 283 78.0 278 81.0 1.031 0.351a

At least one 80 22.0 65 19.0

Patient contact

No 62 17.1 71 20.7 1.511 0.248a

Yes 301 82.9 272 79.3

a Fisher’s exact test.

TABLE 3 | SAQ, EE, and WLB (2020 vs. 2021).

Dimension 2020 2021 t p-value

N Mean (SD) N Mean (SD)

SAQ total score 363 71.41 (16.55) 343 72.44 (15.82) 0.846 0.398

Teamwork climate 344 76.18 (18.29) 325 78.50 (16.51) 1.719 0.086

Safety climate 356 74.38 (18.01) 334 76.37 (17.25) 1.483 0.138

Job satisfaction 362 74.28 (20.97) 343 76.00 (20.79) 1.095 0.274

Stress recognition 361 63.70 (24.44) 341 62.05 (22.37) −0.933 0.351

Perception of management 361 74.64 (19.35) 342 75.43 (19.73) 0.532 0.595

Working condition 354 71.23 (20.60) 331 72.24 (19.12) 0.663 0.507

Emotional exhaustion 361 37.87 (19.48) 337 34.11 (20.47) −2.488 0.013*

Work-life balance 337 54.80 (13.34) 343 57.56 (12.47) 2.846 0.005**

*P < 0.05, **P < 0.01.
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TABLE 4 | Bivariable analysis of demographic and SAQ, EE, WLB.

Dimension n SAQ total EE WLB

Variable Mean (SD) Mean (SD) Mean (SD)

Age group

1 20–40 years 115 69.94 (15.46) 40.63 (18.50) 57.55 (11.04)

2 40–60 years 153 71.93 (17.05) 32.74 (19.69) 57.24 (12.79)

3
≥60 years 75 77.32 (12.56) 26.98 (22.22) 58.24 (13.94)

P-value 0.001** <0.001*** 0.851

post-hoc 3>1, 2 1>2, 3

Gender

Male 68 75.15 (13.72) 28.32 (19.44) 59.77 (11.70)

Female 275 71.77 (16.25) 35.52 (20.50) 57.01 (12.61)

P-value 0.115 0.010* 0.103

Educational level

High school or less 42 72.48 (16.90) 32.40 (21.80) 60.29 (11.84)

Diploma or Bachelor 270 72.36 (15.69) 35.11 (20.58) 56.92 (12.54)

Master or doctor degree 31 73.07 (16.02) 27.69 (16.77) 59.45 (12.39)

P-value 0.973 0.138 0.179

Tenure

1 3 months-1 year 29 76.42 (17.48) 27.50 (21.97) 62.81 (11.51)

2 1–4 years 104 72.17 (16.67) 31.78 (20.70) 59.65 (12.44)

3 5–10 years 54 72.04 (13.43) 34.76 (19.48) 56.22 (13.51)

4 >10 years 156 72.03 (15.73) 36.66 (20.12) 55.65 (11.90)

P-value 0.573 0.082 0.006**

post-hoc 1>4

Profession

1 Physician 33 75.26 (12.35) 27.00 (20.51) 56.28 (13.03)

2 Nurse 135 71.55 (15.32) 41.00 (18.24) 53.54 (12.57)

3 Technician 53 76.16 (14.38) 28.67 (17.98) 60.78 (9.67)

4 Administrative 122 71.05 (17.54) 30.66 (21.83) 60.95 (12.04)

P-value 0.108 <0.001*** <0.001***

post-hoc 2>1, 3, 4 3, 4>2

Division

1 High risk department 119 69.30 (14.26) 41.14 (18.07) 51.89 (12.05)

2 OPD/inspection units 162 76.36 (14.54) 30.57 (19.62) 59.74 (12.28)

3 Administration units 62 68.24 (19.34) 29.70 (23.52) 62.73 (9.52)

P-value <0.001*** <0.001*** <0.001***

post-hoc 2>1, 3 1>2, 3 2, 3>1

Managerial position

Yes 64 73.34 (13.72) 37.19 (17.90) 51.95 (13.44)

No 279 72.24 (16.28) 33.41 (20.98) 58.85 (11.90)

P-value 0.576 0.187 <0.001***

Incident reports

None 278 72.46 (16.07) 32.48 (19.67) 58.98 (12.14)

At least one 65 72.37 (14.83) 41.08 (22.44) 51.48 (12.11)

P-value 0.965 0.002** <0.001***

Patient contact

Yes 272 73.03 (15.14) 35.26 (20.34) 56.01 (12.56)

No 71 70.18 (18.15) 29.74 (20.53) 63.48 (10.21)

P-value 0.225 0.044* <0.001***

EE, emotional exhaustion; WLB, work-life balance.

* P <0.05, ** P <0.01, *** P <0.001.

Frontiers in Public Health | www.frontiersin.org 6 July 2022 | Volume 10 | Article 889870

https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


Wang et al. Patient Safety Culture During COVID-19

those employed in high-risk units (P < 0.001), and the managers
had a lower average WLB score than did the employees without
managerial positions (P < 0.001). The respondents who had
not reported an incident within the preceding 12 months had a
higher average WLB score than did those who had reported at
least one incident (P< 0.001), and those who had no contact with
patients had a higher mean WLB score than did those who have
contact with patients (P < 0.001). Age, gender, and educational
level did not affect WLB score.

Correlations Between SAQ, EE, and WLB
As shown in Table 5, the correlation co-efficients for the SAQ
subdimensions (except stress recognition) ranged from 0.65 to
0.85. The stress recognition subdimension did not exhibit a linear
relationship with any of the other SAQ subdimensions. The
total SAQ score was negatively correlated with the EE score and
positively correlated with the WLB score. Except for the stress
recognition subdimension, all the SAQ subdimensions exhibited
significant negative and positive linear relationships with EE
and WLB, respectively, indicating that staff members with a
lower degrees of EE or greater WLB have more positive attitudes
toward patient safety. The stress recognition subdimension was
not significantly correlated with WLB (r = −0.082, P = 0.131)
and was negatively correlated with EE (r = −0.230, P < 0.001).
When an individual has low EE, their awareness of their work
performance under stress will also be low. EE and WLB were
not highly correlated (r =−0.525); therefore, when the two were
simultaneously input into the regression model as independent
variables, the problem of multicollinearity did not arise.

Effect of EE and WLB on SAQ
The hierarchical regression analysis results identify the factors
affecting the respondents’ attitudes toward patient safety culture
in 2021 (see Table 6). EE and WLB were used as predictors, and
demographic and professional variables (age, gender, educational
level, tenure, job role, division, managerial status, number of
incident reports, and whether they have contact with patients
at work) served as control variables. SAQ subdimension scores
were the dependent variables. WLB affects the safety climate
(38), and individuals with greater WLB are less likely to
experience personal burnout (39), so for the time being, lowWLB
occurs before burnout. Therefore, demographic and professional
variables were input into the model in the first step, and WLB
and EE were input into the model in the second and third
steps, respectively.

The results of the hierarchical regression model (M1), in
which teamwork climate was used as the dependent variable,
indicate that demographic and professional variables input in the
first step could jointly predict 9% of the variation in teamwork
climate, and In the first model (M1), the regression model was
significant.WhenWLBwas input in the second step, it accounted
for 5% of the variation in teamwork climate [1R2 = 0.05; F
(1, 301) = 18.84, P < 0.001], and the result of the model (M2)
was again significant. When EE was input in the third step, both
WLB and EE served as predictors of teamwork climate. As a
result, the explanatory power of the full model (M3) increased
significantly [1R2 = 0.16; F (1, 300) = 72.77, P < 0.001], and

only EE was identified as a significant predictor of teamwork
climate (β= 0.51, P < 0.001), whereas WLB was not a predictor
of teamwork climate in M3 (β= 0.01, P = 0.86). Other full
model such as M6, M9, and M14 full models were also only EE
was identified as a significant predictor, and WLB was identified
as a non-significant predictor of safety climate (β= 0.10, P =

0.08), job satisfaction (β= 0.05, P = 0.38), and perception of
management (β= 0.06, P = 0.29). M17 is the only exception,
when EE was introduced in the third step, both EE and WLB
exerted significant effects on working conditions (β= 0.45, P <

0.001 and β= 0.18, P= 0.001; respectively), but the effect ofWLB
in M17 was smaller than that in M16 (β= 0.39, P < 0.001).

In the full model, managerial status was a significant predictor
of teamwork climate and safety climate. The managers scored
higher in these two subdimensions than did the respondents
withoutmanagerial positions. The respondents who had reported
incidents in the preceding 12 months had higher average
scores in the safety climate, perception of management, and
working conditions subdimensions than did those who did not
reported any incident. In addition, to account for the effects
of the COVID-19 pandemic, we stratified analysis by division.
According to M3, M6, M9, M14, and M17, the respondents
who worked in outpatient clinics and inspection units, which
tend to have high numbers of patients and short average lengths
of stay, scored higher in each SAQ subdimension than did
the respondents who were employed in high-risk units such
as the ED, inpatient wards, and ORs (Show on M3,6,9,14,17).
The respondents who were 60 years old or older had higher
job satisfaction (M9), perception of management, and working
conditions (M17) scores than did those who were 20–40 years
old. Because no significant linear relationship was observed
between stress recognition and WLB (Table 5), only EE was
included in the regression model for stress recognition (M11).
M11 indicated that EE was a significant predictor of stress
recognition [adjusted R2 = 0.10, 1R2 = 0.04; F (1, 318) = 16.00,
P < 0.001]. To summarize, higher EE is associated with greater
stress recognition.

DISCUSSION

By 2021, a year after the onset of the COVID-19 pandemic, the
respondents’ EE and WLB scores had improved significantly.
WLB positively affected scores in the SAQ subdimensions of
teamwork climate, safety climate, job satisfaction, perception
of management, and working conditions, and EE exerted the
strongest effect on the SAQ all subdimension during the
COVID-19 Pandemic.

Changes in Patient Safety Culture During
the Epidemic
No significant difference was identified between the respondents’
2020 and 2021 average patient safety attitude scores. Effective
communication was determined to affect patient safety culture
in previous studies (32, 35, 40). From the beginning of the
COVID-19 pandemic in 2020 to the present, the implementation
of comprehensive infection control interventions mandating the
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TABLE 5 | Correlations matrix among dimensions of SAQ, EE, and WLB.

Measurement 1 2 3 4 5 6 7 8 9

1.Teamwork climate 1

2.Safety climate 0.845** 1

3.Job satisfaction 0.755** 0.809** 1

4.Stress recognition 0.019 0.039 –0.016 1

5.Perception of management 0.732** 0.796** 0.756** 0.021 1

6.Working condition 0.645** 0.738** 0.706** –0.072 0.782** 1

7.Total SAQ score 0.861** 0.909** 0.807** 0.171** 0.826** 0.780** 1

8.Emotional exhaustion –0.525** –0.548** –0.602** –0.230** –0.543** –0.569** –0.519** 1

9.Work-life balance 0.267** 0.317** 0.313** –0.082 0.307** 0.418** 0.289** –0.525** 1

** P < 0.01.

use of personal protective equipment that covers most of the face
has increased the complexity of interpersonal communication
(41). In addition, Strict regulations related to infection control
undermine mutual support among hospital staff by preventing
staff members from helping each other with certain tasks (42).

However, the COVID-19 pandemic has cultivated positive
opportunities for interprofessional interactions and teamwork
among hospital staff (43), including interdepartmental support
and collaboration on tasks in response to policy or outbreak
developments, such as the construction of quarantine sites at
the entrance of the hospital in 2020 and the implementation
of vaccination programs in 2021, both of which were resource-
intensive projects (especially for small hospitals).

None of the average SAQ subdimension scores differed
significantly between 2020 and 2021. However, according to the
cut-off point of 75 points stipulated by the JCT, the attitudes
of the employees toward safety climate, job satisfaction, and
perception of management changed from negative to positive
from 2020 to 2021. The COVID-19 pandemic has forced
hospital workers to acknowledge their workplace as a high-
risk environment and to abide by various pandemic prevention
measures, thereby improving safety awareness and, in turn,
patient safety culture.

Sreeramoju et al. (44) adopted a positive deviance approach in
their study exploring the social aspects of infection prevention
practices, which demonstrated the importance of identifying
local role models for accelerating change and developing
actionable solutions, which, in turn, strongly affect patient safety
climate. Such approaches consistently emphasize strengthening
the awareness of patient safety within the hospital, learning
through interaction with exemplary role models, and promoting
stress management among peers, thereby having positivity about
the work experience; these positive attitudes may be reflected
in employees’ job satisfaction subdimension scores becoming
positive These positive attitudes about work experience result
from the accumulation of knowledge of and practical experience
in dealing with COVID-19, allowing staff to feel autonomous
in organizing patient care in the best possible way (42). In this
study, because WLB affects safety climate, the positive shift in
attitudes regarding safety climate may also be the attributable to
an improvement in WLB in 2021.

The respondents’ WLB and EE scores improved from 2020
to 2021. EE is the core element of burnout, and it reflects
individuals’ stress levels (45).At the onset of the COVID-19
pandemic in 2020, medical professionals were under increased
pressure from multiple sources, including increased workload,
fear of bringing the virus home, possible infection, inability to
deal with patients refusing to cooperate with medical procedures,
and fear of dealing with patients’ emotional issues (such as
anxiety and panic), fear of protective equipment shortages
putting them at risk when treating critical patients, the need to
adapt to frequently changing policies, and obligations to family
members and others outside the hospital (22, 41).

Among the problems mentioned above, shortages of personal
protective equipment are of particular concern to hospital staff
(46), and the difficulty in purchasing protective equipment and
the rising prices of such equipment were major challenges faced
by hospital managers in the early stages of the pandemic (34).
However, with the unified procurement and regulation of masks
implemented by the Taiwanese government on January 30, 2020,
stress from the Acquisition of materials was slightly alleviated
despite the continuing supply shortage. More time could be spent
on epidemic prevention. The average workload had decreased
due to the cancellation of non-essential surgeries, which resulted
from patients’ fear of being infected at a hospital (47).

May 2021 was the peak of the COVID-19 pandemic in
Taiwan. The Taiwan Centers for Disease Control regulated
medical institutions to reduce the workload and instructed
such institutions to suspend medical treatments that could be
post-poned. In addition, because the hospital in our study was
a district hospital, but not a hospital dedicated to COVID-19
patients, the stress of the staff was low, possibly resulting in
lower EE scores in August 2021. Furthermore, with continuous
education, training, and public awareness efforts regarding the
transmission routes and pathogenic mechanisms of COVID-
19 and with the provision of infection prevention-related
information, medical staff became more familiar with emerging
infectious diseases and related treatment procedures. The staff
tended to have a higher degree of positive WLB because of
the lower workload and fewer shifts in May 2021. Some of the
hospital staff had begun dividing their work between home and
hospital, which enabled them to manage their work and their
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TABLE 6 | Hierarchical models of SAQ.

Variables Teamwork Safety Job Stress Perception of Working

beta climate climate satisfaction recognition management condition

Model M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 M13 M14 M15 M16 M17

Control variable

Age

20–40 years ref – – – – – – – – – – – – – – – – –

40–60 years 0.08 0.10 −0.03 0.12 0.14* 0.01 0.15* 0.17** 0.03 −0.11 −0.06 0.12 0.14* 0.02 0.14* 0.17 0.06

>60 years 0.24** 0.25** 0.10 0.27*** 0.27*** 0.12 0.38*** 0.38*** 0.21** −0.14 −0.06 0.33*** 0.33*** 0.18** 0.30*** 0.30 0.16*

Gender (male) 0.07 0.06 0.05 0.01 −0.01 −0.01 0.03 0.01 0.00 −0.01 0.00 0.05 0.03 0.02 0.05 0.03 0.02

Education level

High school or below ref – – – – – – – – – – – – – – – – –

Diploma or college 0.03 0.03 −0.00 0.02 0.02 −0.00 0.04 0.04 0.01 −0.05 −0.03 0.07 0.07 0.04 0.06 0.07 0.05

Graduate −0.08 −0.08 −0.11 −0.04 −0.05 −0.07 0.02 0.02 −0.01 −0.01 0.00 0.02 0.01 −0.01 0.00 0.01 −0.01

Tenure

3 months-1 year 0.16** 0.14** 0.07 0.22** 0.18** 0.10 0.17** 0.14** 0.05 −0.01 0.04 0.20** 0.17** 0.09 0.19** 0.15** 0.08

1–4 years 0.07 0.05 −0.01 0.07 0.04 −0.03 −0.03 −0.06 −0.14 0.14* 0.18** 0.05 0.03 −0.04 0.02 0.01 −0.06

5–10 years −0.01 −0.01 −0.07 0.04 0.04 −0.02 −0.01 −0.01 −0.08 0.06 0.09 0.00 0.01 −0.05 −0.06 −0.05 −0.10

>10 years ref – – – – – – – – – – – – – – – – –

Profession

Nurse ref – – – – – – – – – – – – – – – – –

Physician 0.05 0.03 −0.02 0.04 0.01 −0.04 0.06 0.03 −0.01 −0.14 −0.12 0.03 0.01 −0.03 0.03 0.00 −0.05

Technician 0.01 −0.03 −0.05 0.01 −0.03 −0.05 −0.04 −0.08 −0.10 −0.08 −0.06 −0.01 −0.05 −0.07 0.02 −0.03 −0.05

Administrative 0.03 0.03 −0.01 0.04 0.04 0.01 0.05 0.05 0.01 −0.19* −0.17 0.02 0.02 −0.01 0.02 0.02 −0.02

Division

High risk units ref – – – – – – – – – – – – – – – – –

Opd/inspection units 0.29*** 0.24** 0.17* 0.28*** 0.21** 0.16* 0.27*** 0.20** 0.13* 0.09 0.15 0.31*** 0.25** 0.19** 0.28*** 0.20** 0.14*

Adm. unit or other 0.04 −0.04 −0.04 0.03 −0.06 −0.07 0.05 −0.04 −0.05 0.15 −0.17* 0.13 0.04 0.04 0.17* 0.04 0.01

Manager (yes) 0.08 0.12* 0.11* 0.07 0.13* 0.11* 0.03 0.09 0.07 0.01 −0.00 0.00 0.04 0.03 −0.06 0.01 −0.11

Incidient report (yes) 0.01 0.05 0.05 0.06 0.11 0.11* 0.02 0.06 0.05 0.02 0.00 0.10 0.14* 0.14** 0.10 0.12* 0.14**

Patient contact (yes) 0.04 0.07 0.06 0.02 0.06 0.03 −0.02 0.01 −0.02 0.00 0.00 0.01 0.04 0.02 −0.03 −0.04 −0.12

Predictive variable

WLB – 0.26*** 0.01 – 0.33*** 0.10 – 0.31*** 0.05 – – – 0.29*** 0.06 – 0.39*** 0.18**

EE – – −0.51*** – – −0.49*** – – −0.55*** – 0.24*** – – −0.48*** – – −0.45***

R-square 0.13 0.18 0.34 0.13 0.22 0.37 0.19 0.26 0.45 0.10 0.14 0.15 0.22 0.36 0.16 0.28 0.40

Adjusted R-square 0.09 0.14 0.30 0.09 0.17 0.33 0.15 0.22 0.42 0.06 0.10 0.11 0.17 0.32 0.12 0.24 0.36

F 2.86*** 3.95*** 8.67*** 2.94*** 5.08*** 9.99*** 4.66*** 6.68*** 14.34*** 2.23** 3.14*** 3.57*** 5.13*** 9.81*** 3.70*** 6.96*** 11.28***

1R-square 0.05 0.16 0.09 0.15 0.07 0.19 0.04 0.06 0.14 0.12 0.12

1F 18.84*** 72.77*** 34.36*** 73.41*** 31.84*** 106.90*** 16.00*** 25.76*** 70.33*** 49.73*** 61.45**

EE, emotional exhaustion; Ref, reference category; WLB, work-life balance.

* P < 0.05, ** P < 0.01, *** P < 0.001.
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family responsibilities, including children who may have been
studying online at home due to the suspension of classes.

Predictors of Patient Safety Culture
Although the predictive value of demographic and professional
variables for SAQ subdimension scores was not the focus of
this study, the results showed that the respondents employed
in outpatient and examination units, which tend to have
the highest patient number, had the highest average scores
for every SAQ subdimension, except stress recognition. The
employees’ sensitivity to patient safety had increased because
the staff were under frequent exposure to asymptomatic
patients and were therefore required to observe strict infection
control measures.

Some of the demographic and professional variables
exhibited significant predictive power for each SAQ
subdimension in the full regression model, which differs
from the results reported by Chen et al. (22). This is
mainly attributable to the distinct sorting methods used
for demographic variables. For example, this study had
four categories for the age variable, with three dummy
variables, whereas the study by Chen et al. had only
two age groups, and the other categorical variables were
also dichotomized.

Incident reporting is a critical component of patient safety
culture (32). In the present study, the respondents who had
reported incidents within the preceding 12 months had higher
average scores in the perception of management and working
conditions sub-dimensions than did those who had not reported
any incident.

Stress recognition was the only subdimension of patient safety
culture that did not exhibit a linear relationship with WLB. EE
was determined to negatively affect stress recognition, which is
consistent with the results of a study on community nurses,
which considered high stress recognition scores to be a reflection
of longer on-call hours (48), which may be associated with
greater EE.

However, scholars using confirmatory factor analysis have
reported that stress recognition was a strong one-factor model,
and that it is only weakly correlated (r = −0.15 to 0.03) with the
other five sub-dimensions of the SAQ, indicating that the stress
recognition subscale does not fit into the overall safety climate
construct in the SAQ, which was designed to reflect safety climate
(49). In this study, the correlations between stress recognition
and each of the other sub-dimensions ranged from−0.02 to 0.02
(P > 0.05), which is similar to the results reported by Taylor
and Pandian (49). Stress recognition is the only subdimension of
the SAQ that accounts for personal behavior and is affected by
many confounding factors (35); therefore, it will not be discussed
further the statistical test results related to them in this paper.

Finally, regarding the theoretical basis of the present study,
the hierarchical regression test revealed that after demographic
and professional variables were controlled for,WLB could predict
all SAQ sub-dimensions (except for stress recognition). However,
when EEwas incorporated into themodel,WLB lost its predictive
power, which may be because some of the information accounted

for by the WLB scale overlapped with that accounted for by the
EE scale.

Although a large-scale study indicated that the effect of
WLB on the safety climate is achieved entirely through the full
mediation of EE and teamwork climate, district hospital staff
accounted for only 3.2% of the sample of the study, and the study
focused on ICUs, EDs, and ORs (38).

Limitations
Although this study adopted a robust research design, it still
has some limitations. First, the study conducted an in-depth
analysis of the changes in the patient safety culture as the
COVID-19 pandemic progressed. However, it only used variables
employed by the JCT and could not, therefore, evaluate the effects
of patient safety culture, such as workforce load or employee
engagement in patient safety culture. Prospective studies should
be conducted in the future. Second, the generalizability of
the study results is limited by the small sample of physicians
serving as frontline caregivers during the pandemic and the
collection of the study data from a single regional hospital
in Taiwan.

CONCLUSIONS

This study investigated the changes in patient safety culture in a
regional hospital during the COVID-19 pandemic. Health-care
professionals employed at the hospital have faced numerous
challenges related to the COVID-19 pandemic, such as those
related to redeployment of district hospital operators. From 2020
to 2021, the employees’ attitudes in three SAQ sub-dimensions—
safety climate, job satisfaction, and perception of management—
changed from negative to positive. In addition, to preserve
medical capacity, the government reduced the workload of
health-care professionals, reducing consultations with doctors
for psychological conditions. With the decreased labor demand
and diversion of workload, EE and WLB significantly improved,
and the study results indicate that both EE and WLB are key
factors affecting patient safety culture. The results of this study
can serve as a reference for hospital managers to develop plans
for responding to Crises, which integrate appropriate education,
information transparency, and training to motivate staff to
participate in learning from incident event, to actively promote
patient safety, to exhibit concern for internal issues, and to
engage in specific problem solving. A positive patient safety
culture can be cultivated with reasonable working hours and
effective communication.
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