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Abstract: Promoting patient safety culture (PSC) is a critical issue for healthcare providers. Quality
control circles program (QCCP) can be used as an effective tool to foster long-lasting improvements
on the quality of medical institution. The effect of QCCP on PSC is still unknown. This was a
retrospective study conducted with matching data. A safety attitudes questionnaire (SAQ) was
used for the evaluation of PSC. The association between all scores of six subscales of SAQ and the
participation QCCP were analyzed with both the Mann—-Whitney and Kruskal-Wallis tests. A total of
2718 valid questionnaires were collected. Most participants of QCCP were females (78.9%), nurses
(52.6%), non-supervisors (92.2%), aged <40 years old (64.8%), degree of specialist or university
graduates (78%), and with work experience of <10 years (61.6%). Of all participants, the highest
scores were in the dimension of safety climate (74.11 + 17.91) and the lowest scores in the dimension
of working conditions (68.90 + 18.84). The participation of QCCP was associated with higher scores
in four dimensions, namely: teamwork climate (p = 0.006), safety climate (p = 0.037), perception of
management (p = 0.009), and working conditions (p = 0.015). The participation or not of QCCP had
similar results in the dimension of job satisfaction and stress recognition. QCCP was associated with
SAQ in subjects with the following characteristics: female, nurse, non-supervisor, aged >50 years old,
higher education degrees and with longer working experiences in the hospital. In this first study on
the association between each dimension of SAQ and the implementation of QCCP, we found that
QCCP interventions were associated with better PSC. QCCP had no benefits in the dimensions of job
satisfaction and stress recognition.
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1. Introduction

Promoting patient safety is a critical issue for healthcare providers. The World Health Organization
has defined patient safety as “the prevention of errors and adverse effects to patients associated with
healthcare” and “to do no harm to patients” [1]. Recently, patient safety is becoming a critical
issue within healthcare organizations. The patient safety culture (PSC) of employees includes their
shared beliefs, attitudes, values, norms, and behavioral characteristics. PSC influences attitudes
and behaviors of staff in relation to patient safety performance [2]. It is well established that with a
constant improvement in safety culture, medical errors could be reduced, leading to higher quality of
healthcare [3,4]. Evidence showed that safety culture influences patient clinical outcomes, like rates
of infection and readmission [5-7]. The safety attitudes questionnaire (SAQ) was developed by
Sexton et al. [8] to evaluate PSCs widely. The three causal dimensions are teamwork climate, stress
recognition, and perception of management. The three receiving dimensions are safety climate,
job satisfaction, and working conditions [9]. The inter-relationships amongst these six dimensions
were studied [9]. For example, teamwork climate and hospital management support for patient safety
are two critical dimensions to improve PSCs, since these two dimensions have direct impacts on all
six dimensions, with the exception of stress recognition [9]. However, it remains unclear as how to
improve PSC in staff having different backgrounds.

Quality control circles program (QCCP) can be used as an effective tool to foster long-lasting
improvement in the quality of medical institution. QCCP’s goal is to increase awareness of
medical workers on spotting and solving medical problems, improving medical work environments,
and eventually bettering safety, quality, and economic performance [10]. QCCP improves safety
outcomes, such as facilitating incident reporting and reducing infections and other adverse events [5,11].
QCCPs have been the main focus of our institute, Taichung Veterans General Hospital (TCVGH),
with the aim to improve service quality. From 2000 to 2019, our institute has conducted 30 QCCPs/year
achieving good results [12-14]. Our QCCP activities included projects to reduce complications caused by
venous indwelling needles, reducing internal errors from prescription dispensed for outpatients [10,15].

A variety of strategies have been used to improve PSC, like those in Taiwan from 2009 to 2016 [16].
Previous studies reported that three common types of interventions promote PSC: team training and
team communication tools, executive walk rounds and interdisciplinary rounding, and comprehensive
unit-based safety program [17]. The results showed that QCCP has prominent effects in long-lasting
improvement in the quality of medical organizations [18]. However, the influence of QCCP on the PSC
has been explored by only one study, in which the questionnaire of Hospital Survey on Patient Safety
Culture (HSOPSC) was used as outcome after the establishment of QCCP [19]. In the present study,
we aimed to determine if QCCP participation improves levels of PSC based on a larger case number
and using another simpler evaluation tool on patient safety (safety attitude questionnaire (SAQ)).

2. Material and Methods

2.1. Characteristics of Tnichung Veterans General Hospital (TCVGH)

This study was conducted in TCVGH, which is a 1500-bed medical center with around
5500 employees, located in Taichung City of Taiwan. As a public medical center, it aims to provide safe,
high-quality medical services with advanced facilities and training programs as well as outstanding
research and development programs. TCVGH is the referral hospital for the critically ill and difficult
cases in central Taiwan. The case-mix index (levels of complexity/risk of disease and difficulty in
treatment) of our patients is higher compared with other referral hospitals in Taiwan. In addition,
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it provides patient-centered holistic care with advanced equipment and technology. It involves multiple
cross-department centers to provide integrated care services.

Center for Quality Management

Founded in July of 1986, TCVGH Quality of Medical Care Committee was chaired by the vice
president of the institute and was responsible for the evaluation and management of issues concerning
healthcare quality. Most departments and divisions formed their own Healthcare Quality Improvement
Circles. They involved either a single unit or multidisciplinary team, to improve issues of healthcare
quality including nursing care, environment safety, quality, and clinical process of patient care,
and cross-department communications. The ultimate goal was to reduce medical costs, to improve
patient satisfaction, and to better the public image of TCVGH.

2.2. Quality Control Circle program (QCCP)

In 2000, our hospital started the comprehensive quality management, with the clinical department
forming a QCCP to solve clinical problems to enhance the quality of healthcare. At the same time,
the annual plan of QCCP was set up by the quality management center (Figure 1). This hospital
arranged quality management-related education training for team members and provided expert
guidance, and tracked the progress of each team based on the annual schedule of planning by the
Quality Management Center (Figure 2). Each project was completed within a year, and results later
published. T encouraged every project team translating results into the form of full papers to be
published internationally at medical conferences.

Selection of
the project

Formation of
team

Publication
and sharing

Project

Education

rogress
prog and coach

management

Figure 1. Annual activity plan of quality control circles program (QCCP).
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Figure 2. Flow chart of the project.

2.3. Annula Survey of Safety Attitude Questionnaire (SAQ)

In 2009, our hospital implemented annual SAQ-based surveys regarding issues of patient safety.
SAQ was first developed at the University of Texas. It is the one of the widely used instruments for
PSC research in the healthcare industry [8,20,21]. SAQ contains 30 items to evaluate organizational
staff’s opinions or attitudes toward PSC issues. It measures as already mentioned: namely teamwork
climate, safety climate, job satisfaction, perception of management leadership, working conditions,
and stress perception. Staff of the hospital (medical staff, and administrative personnel of all units,
excluding short-term workers such as medical students and temporary workers) is typically asked to
do the survey via an e-learning system. Each respondent rates 30 items according to a 5-point Likert
scale ranging from strongly disagree to strongly agree, or a frequency such as “never, rarely, sometimes,
most of the time and always”. The baseline data of subjects are collected for analysis, including job
position (doctors, nurses, medical staff or administration staff), gender, supervisor or not, employment
type (government employment or not), age, educational qualification, and years of experience in this
hospital. Previous studies identified the above factors are associated with patient safety [21-23].

From 1 November 2018 to 30 November 2018, we conducted a cross-sectional survey using the
SAQ questionnaire. At the time of completing the SAQ questionnaire, we also asked colleagues to
indicate whether they had participated or not in the QCCP held in the hospital. Then, we analyzed
possible effects from participating QCCP on their SAQ scores. All staff in this institute was encouraged
to make response to this questionnaire. This survey had been performed from 2012 to 2020. This is
voluntary only. The study protocol was approved by the Institutional Review Board of Taichung
Veterans General Hospital in Taiwan (No: CW17045A). Informed consents of patients and family were
waived, due to the pure data analysis nature of the study.

2.4. Statistical Methods

Frequency and descriptive statistics were generated for each variable in the questionnaire.
Categorical data (i.e., profession, position, sex, educational level) were presented as frequency
distribution and proportion. Numerical data (i.e., age, and years of work experience) were presented as
mean =+ standard deviation (SD). Initial data on variables of interest (i.e., job position, gender, supervisor,
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employment type, age, educational qualification and years of work experience in the hospital) between
participating QCC or not were analyzed. The independent sample t-test was used to compare the
means of continuous variables, and the Chi-square test was used to compare categorical variables
between independent groups. After 1:1 data matching to reduce selection bias and to strengthen casual
effects, we obtained a new database without any difference in the participation or not of QCCP across
all variables of interest. After data matching, associations between scores of 6 subscales of SAQ and
the participation of QCCP or not were determined using the Mann-Whitney and Kruskal-Wallis tests.
The statistically significant difference was set at p < 0.05. The SPSS software (Statistical Package for the
Social Science, version 20.0, Armonk, NY, USA) was used for all statistical analyses.

3. Results

3.1. Characteristics of Respondents

In this cross-sectional study, we collected 3939 questionnaires from staff. Initially, 2840
questionnaires were performed. After excluding invalid questionnaires (122 partially completed only),
we finally analyzed a total of 2718 valid questionnaires. Of them, 502 employees had participated in the
QCCP. All baseline demographic characteristics of participants are shown in Table 1. Most participants
of QCCP were female (78.9%), nurses (52.6%), non-supervisors (92.2%), aged <40 years old (64.8%),
holding degrees of specialist or university (78%), and with working experience <10 years (61.6%).
All these baseline variables were associated with the participation of QCCP or not (p values all <0.05).
However, after data matching, all baseline variables were not different between participation of QCCP
or not.
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Table 1. Demographic characteristics of participants (before and after 1:1 matching).

Before Matching 1:1 Matching
Total QCC+ QCC- p Value Total QCC+ QCC- p Value
Job Position 0.037 * 0.823
Doctors 414 (14.90%) 79 (15.70%) 335 (14.70%) 169 (16.80%) 79 (15.70%) 90 (17.90%)
Nurses 1462 (52.60%) 272 (54.20%) 1190 (52.20%) 534 (53.20%) 272 (54.20%) 262 (52.20%)
Medical staff 473 (17.00%) 64 (12.70%) 409 (18.00%) 127 (12.60%) 64 (12.70%) 63 (12.50%)
Administration staff 431 (15.50%) 87 (17.30%) 344 (15.10%) 174 (17.30%) 87 (17.30%) 87 (17.30%)
Gender 0.001 ** 1.000
Male 588 (21.20%) 134 (26.70%) 454 (19.90%) 268 (26.70%) 134 (26.70%) 134 (26.70%)
Female 2192 (78.80%) 368 (73.30%) 1824 (80.10%) 736 (73.30%) 368 (73.30%) 368 (73.30%)
Supervisors <0.001 *** 1.000
Yes 218 (7.80%) 93 (18.50%) 125 (5.50%) 186 (18.50%) 93 (18.50%) 93 (18.50%)
No 2562 (92.20%) 409 (81.50%) 2153 (94.50%) 818 (81.50%) 409 (81.50%) 409 (81.50%)
Employment Type <0.001 *** 0.948
Government employment 1458 (52.40%) 320 (63.70%) 1138 (50.00%) 642 (63.90%) 320 (63.70%) 322 (64.10%)
Non-government employment 1322 (47.60%) 182 (36.30%) 1140 (50.00%) 362 (36.10%) 182 (36.30%) 180 (35.90%)
Age Group (Years) <0.001 *** 0.854
<30 years Old 973 (35.00%) 131 (26.10%) 842 (37.00%) 266 (26.50%) 131 (26.10%) 135 (26.90%)
31-40 years Old 829 (29.80%) 168 (33.50%) 661 (29.00%) 335 (33.40%) 168 (33.50%) 167 (33.30%)
41-50 years Old 539 (19.40%) 119 (23.70%) 420 (18.40%) 228 (22.70%) 119 (23.70%) 109 (21.70%)
>50 Years Old 439 (15.80%) 84 (16.70%) 355 (15.60%) 175 (17.40%) 84 (16.70%) 91 (18.10%)
Educational Qualification <0.001 *** 0.081
Specialist/University 2169 (78.00%) 322 (64.10%) 1847 (81.10%) 671 (66.80%) 322 (64.10%) 349 (69.50%)
Bachelor’s degree and more 611 (22.00%) 180 (35.90%) 431 (18.90%) 333 (33.20%) 180 (35.90%) 153 (30.50%)
Years of experience in the hospital <0.001 *** 0.921
<1 year 289 (10.40%) 22 (4.40%) 267 (11.70%) 46 (4.60%) 2 (4.40%) 24 (4.80%)
1 to 4 years 724 (26.00%) 110 (21.90%) 614 (27.00%) 219 (21.80%) 110 (21.90%) 109 (21.70%)
5 to 10 years 701 (25.20%) 132 (26.30%) 569 (25.00%) 259 (25.80%) 132 (26.30%) 127 (25.30%)
11 to 20 years 522 (18.80%) 133 (26.50%) 389 (17.10%) 259 (25.80%) 133 (26.50%) 126 (25.10%)
>20 years 544 (19.60%) 105 (20.90%) 439 (19.30%) 221 (22.00%) 105 (20.90%) 116 (23.10%)

Chi-Square test. * p < 0.05, ** p < 0.01, *** p < 0.001. QCC: quality control circle.
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3.2. Associations between QCC Implementation and Scores of SAQ

Table 2 shows mean difference of SAQ subscale between those with or without QCCP participation.
Of them, total participants had the highest score in the dimension of safety climate (74.11 + 17.91)
and the lowest score in the dimension of working conditions (68.90 + 18.84). After participation
in QCCP, staff showed higher scores in the following four dimensions: teamwork climate (75.5 +
18 vs. 72.4 + 18.4, p = 0.006), safety climate (75.3 £ 17.9 vs. 73.0 + 17.9, p = 0.037), perception of
management (72.9 = 19.5 vs. 70.1 £ 18.7, p = 0.009), and working conditions (70.4 + 19.5 vs. 67.5 + 18.1,
p = 0.015). Participation of QCCP or not however, had no effect on the dimension of job satisfaction
and stress recognition.

Table 2. Scores of safety attitudes questionnaire (SAQ) subscales between participants with or

without QCC.
Total (n = 1004) QCC+ (n =502) QCC- (n=502) p Value
Mean + SD Mean + SD Mean + SD
Teamwork climate 73.87 +18.53 75.54 + 18.36 72.45 + 18.30 0.006 **
Safety climate 7411 +17.91 75.39 £ 17.76 7291 £+ 18.00 0.037 *
Perception of 71.50 + 19.16 72.88 + 19.34 70.10 + 18.75 0.009 **
management
Working conditions 68.90 + 18.84 70.58 + 19.51 67.50 + 18.12 0.015*
Job satisfaction 70.60 + 21.07 71.13 + 20.85 70.24 +20.90 0.484
Stress recognition 71.63 +21.68 71.01 £23.11 72.21 £20.21 0.736

Mann-Whitney test. * p < 0.05, **p < 0.01. QCC: quality control circle. SAQ: safety attitudes questionnaire.

3.3. Associations between QCC Implementation and All Background Variables in the 6 Dimensions of SAQ

Associations between scores of the 6 dimensions of SAQ (with QCCP participation or not) and
different baseline conditions are shown in Table 3. For the dimension of teamwork climate, staff
showing higher scores were doctors, males, supervisors, public service workers, aged >50 years old,
higher education degrees, and longer working experience in our hospital. In contrast, staff showing the
lowest scores were administration staff, females, non-supervisors, non-public service workers, aged 31
to 40 years old, with lower education degree and shorter working experiences (5 to 10 years in our
hospital). The participation of QCCP was associated with better teamwork climate in nurses (p = 0.016),
females (p = 0.009), non-supervisors (p = 0.017), public service workers (p = 0.032), aged >40 years old
(p = 0.042 for 41-50 years old and p = 0.036 for >50 years old), with higher education degrees (p =
0.001), and longer (>20 years) working experiences in our hospital (p = 0.012).
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Table 3. Scores of six subscales shown according to participants with or without QCC.

Perception of

Teamwork Climate Safety Climate
Management

Working Conditions Job Satisfaction Stress Recognition

QCC+ QCC- p QCC+ QCC- p QCC+ QCC- p QCC+ QCC- p  QCC+ QCC- p  QCC+ QCC- p

Job Position

81.6 82.3 81.1 815 80.3 79.5 774 752 80.4 84.2 63.4 68.9
Poctors +17.8 %170 +173 %156 +182 %187 +18.7 %165 +19.2  +19.1 +281 202
75.0 71.1 * 74.6 72.3 71.3 69.2 70.5 68.2 69.2 67.4 73.6 75.6
Nurses +184  +18.2 +17.5 182 +19.0 +18.6 +19.2 %191 +20.6  +20.5 +20.7  +19.5
Medical staff 73.1 721 747 732 70.5 68.3 64.4 62.8 69.3 68.1 72.5 721
+186  +159 +17.6  +16.0 +21.7 %170 +205  +149 +214 187 +23.0 +20.6
Administration staff 70.9 66.1 69.6 65.1 * 729 63.8 ** 67.0 60.4 69.4 65.3 64.5 65.1
+158 179 +186 %175 +16.0 %17.0 +183  %15.0 +205 195 +255  +20.2
p ++ ++ + ++ ++ ++ ++ ++ ++ ++ ++ ++
Gender
79.5 77.0 78.8 76.5 76.6 742 * 74.8 69.2 i 76.5 76.7 64.0 70.4
Male +179  +187 +17.8  +17.6 +20.5 192 +19.6 %176 +209  +20.1 +275  +19.8
74.3 70.8 ** 74.3 71.6 71.7 68.7 69.2 66.9 69.4 68.0 73.3 729
Female +184 179 +17.6  +18.0 +188  +184 +19.3 %183 +20.6  +20.7 +21.0  +20.3
p . . . ot . . . ot ot .
Supervisor
85.0 81.5 84.5 827 83.0 79.2 79.0 75.6 833 823 68.7 747
es +15.1  £183 +16.3  £17.1 +17.7  £18.7 +185  +16.8 +17.2 £19.1 +246 +204
No 734 70.5 * 73.3 70.9 * 70.6 68.2 * 68.7 65.8 * 68.3 67.7 715 71.7
+184 177 +174 %175 +19.0 +182 +19.3 %179 +20.6  +204 +228 202

4 *% *% *% *% *% *% *% *% *% *%
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Table 3. Cont.

9of 14

Perception of

Teamwork Climate Safety Climate Working Conditions Job Satisfaction Stress Recognition
Management
QCC+ QCC- 4 QCC+ QcCC- % QCC+ QCC- % QCC+ QCC- r QCC+ QCC- QCC+ QCC- y
Employment Type
77.1 73.7 * 771 74.5 754 724 * 72.3 70.0 73.3 731 71.8 727
Public service
+18.8  +18.9 +18.0  +185 +19.5  +19.5 +19.7  %19.1 +21.4  +20.8 +239 211
72.8 70.3 72.3 70.1 682 66+1 67.4 63.2 67.1 65.3 69.5 714
Non-official
+173  +169 +170 +16.8 +18.2 6.6 +189 %153 +19.2 201 +215 +18.6
p * * *3% *3% *3F 3% 3% 3% *3% *3%
Age Group (Years)
73.8 71.6 73.1 722 70.8 68.5 70.3 66.1 68.4 65.3 70.1 73.5
Under 30 Years Old
+16.7  +16.7 +16.4 173 +18.1  +17.1 +18.6  +18.1 +19.5  +20.6 +20.9  +19.0
711 70.9 71.1 71.0 68.1 67.6 65.6 65.9 65.9 68.9 729 70.0
3-40 Years Old
+19.1  +179 +181  +17.3 +185 +185 +194 %177 +20.8  +212 +225 +187
79.4 74.2 * 79.5 74.0 * 76.1 73.7 72.6 70.1 74.4 72.4 72.3 76.8
41-50 Years Old
+17.7  +184 +15.8  +18.0 +186  +189 +184 %188 +19.6  +20.1 +242  +£20.6
82.0 744 * 82.3 76.4 81.6 72.8 ** 78.2 69.5 ** 82.0 78.0 67.0 68.6
Over 51 Years Old
+8.1  £21.2 +19.1  +20.0 +20.8  +20.6 +204  +17.7 +20.8  +19.6 +263  +23.2
p ++ ++ ++ + ++ ++ ++ ++
Educational Qualification
. . 72.7 71.7 72.3 71.9 69.1 69.0 68.1 66.6 67.6 68.7 71.5 71.3
Specialist/ University
+185  +17.9 +17.8 174 +193 179 +19.6 175 +209  +20.8 +221  +204
81.1 742 ** 81.6 752 ** 80.2 72.8 ** 75.5 69.5 * 78.0 74.0 70.0 74.5
Bachelor’s degree and more
+16.8  +19.3 +16.1  +19.1 +17.3  +20.3 +184  +19.3 +19.1  +20.8 +25.0 +19.6

*%

*%

*%

*%

*%

*%
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Perception of

Teamwork Climate Safety Climate Working Conditions Job Satisfaction Stress Recognition
Management
QCC+ QcCC- r QCC+ QcCC- P QCC+ QcCC- 4 QCC+ QcCC- 4 QCC+ QcCC- QCC+ QcCC- r
Years of Experience in the Hospital
75.1 69.2 79.1 70.4 70.6 69.8 69.7 64.1 72.8 67.0 71.9 67.7
Less than 1 year
+18 +19.4 +156  +20.1 +198  +18.0 +21.7 %176 +194 215 +215 +19.6
73.7 715 734 721 70.3 68.7 70.4 67.4 69.1 66.9 69.8 711
1to 4 years
+16.0 +159 +16.1  +16.4 +184  +16.3 +19.1  +16.4 +194 212 +21.7  +19.2
72.2 723 713 721 70.1 68.6 66.4 64.7 66.4 68.2 70.8 74.8
5 to 10 years
+193  +185 +17.3  +17.6 +19.2  +19.1 +19.9  +185 +20.8  +21.1 +21.2 169
75.1 717 74.6 721 72.6 70.2 69.5 69.3 70.1 70.9 74.9 69.7 *
11 to 20 years
+19.2 +188 +185 +18.6 +19.1  £199 +18.6  £19.1 +21.3 215 +250  +20.9
822 75.1 * 82.5 76.0 * 79.6 73.1 * 77.4 69.4 ** 79.9 75.6 67.3 74.1
over 21 years
+172 +196 +175 +188 +195 +19.5 +18.8  +18.0 +19.8  +188 +242  +234
p + + ++ + ++ + +

Mann-Whitney test. * p < 0.05, ** p < 0.01; Kruskal-Wallis test. + p < 0.05, ++ p < 0.01.
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For the dimension of safety climate, staff having higher scores were doctors, males, supervisors,
public service workers, aged >50 years old, with higher education degrees, and longer (>20 years)
work experience. On the contrary, staff with the lowest scores was administration staff, females,
non-supervisors, non-public service workers, aged 31 to 40 years old, with lower education degrees,
and shorter work experience (5 to 10 years) in our hospital. The participation of QCCP was associated
with better safety climate for administration staff (p = 0.018), non-supervisor (p = 0.032), aged 41 to
50 years old (p = 0.03), with higher education degrees (p = 0.009), and longer (>20 years) of work
experience in our hospital (p = 0.018).

For the dimension of perception of management, staff with higher scores were doctors, males,
supervisors, public service workers, aged >50 years old, with higher education degrees, and longer
work experience (>20 years). On the contrary, staff with the lowest scores was administration staff,
females, non-supervisors, non-public service workers, aged 31 to 40 years old, with lower education
degrees, and shorter work experience (5 to 10 years) in our hospital. The participation of QCCP
was associated with better perception of management in administration staff (p = 0.002), males (p =
0.049), non-supervisors (p = 0.019), public service workers (p = 0.031), aged >50 years old (p = 0.006),
with higher education degrees (p = 0.002), and longer (>20 years) of work experience in our hospital (p
=0.014).

For the dimension of working conditions, staff with higher scores were doctors, males, supervisors,
public service workers, aged >50 years old, with higher education degrees, and longer work experience
(>20 years). On the contrary, staff with lowest scores was administration staff, females, non-supervisors,
non-public service workers, aged 31 to 40 years old, with lower education degrees, and shorter work
experience (5 to 10 years) in our hospital. The participation of QCCP was associated with better
working conditions in males (p = 0.005), non-supervisors (p = 0.036), aged >50 years old (p = 0.004),
with higher education degrees (p = 0.012), and longer work experience (>20 years) in our hospital
(p = 0.001).

For the dimension of job satisfaction, staff with higher scores were doctors, males, supervisors,
public service workers, aged >50 years old, with higher education degrees, and work experience of >20
years. On the contrary, staff with the lowest scores was administration staff females, non-supervisors,
non-public service workers, aged <40 years old, with lower education degrees, and shorter work
experience (1 to 10 years) in our hospital. The participation of QCCP did not affect job satisfaction
under all conditions.

For the dimension of stress recognition, staff with higher scores were nurses, females, and aged
41 to 50 years old. On the contrary, staff with the lowest scores was administration staff (for QCC-)
and doctors (QCC+), males, and those aged >50 years old. The participation of QCCP only improved
stress recognition for those worked for 11 to 20 years in our hospital (p = 0.024).

4. Discussion

This study is the first one to investigate the association between SAQ and QCCP. The introduction
of QCCP had not been integrated to improve patient care safety until 2018 [24]. Noviyanti et al. reported
that implementation of quality control circle has a significant effect on patient safety and recommended
implementing QCCP as a problem-solving approach to optimize patient safety [24]. In 2019, another
study was also published to show a positive association between QCCP and HSOPSC [19]. Many safety
culture surveys exist, but only two of them have been used extensively: HSOPSC [25] and SAQ [8].
SAQ and HSOPSC are similar in terms of reliability and predictive validity [26]. The implementation
of QCCP produced higher HSOPSC scores (3.73 + 0.61 vs. 3.57 + 0.41, p < 0.05) based on a study with
limited sample size [19]. The multiple linear regression of data in that study was only 0.407, indicating
that the evidence is not compelling. There could be more independent variables. Thirdly, that study
did not analyze the associations between each dimension of HSOPSC and QCCP. On the other hand,
our present study had much more cases (2718 instead of their 685) for evaluating associations between
each dimensions of PSC and the implementation of QCCP for quality improvement. Even their
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HSOPSC measures included more dimensions than the SAQ, that study failed to analyze each of the
dimensions [19]. In addition, HSOPSC is more complicated than SAQ. SAQ is shorter, and one can
evaluate PSC efficiently over a shorter time [26]. Our present study is the first one to elucidate the
association between each dimension of SAQ and the implementation of QCCP.

Different characteristics of participants were associated with different results of SAQ. Of all
scores of SAQ (Table 2), the result revealed that the highest score in the dimension of safety climate
(74.11 + 17.91) and the lowest score in the dimension of working conditions (68.90 + 18.84). These
results are associated with different background characteristics of participants in this study (Table 1):
mostly females (78.9%), nurses (52.6%), non-supervisor (92.2%), younger than 40 years old (64.8%),
with lower education degree (78%), and working period less than 10 years (61.6%). Those types of
staff were younger and apt to obey orders. In the pre-employment training, we were enthusiastic on
promoting PSC. The concept of safety climate was likely consolidated in their minds. In addition,
in the past 10 years, we have been constantly promoting PSC. Therefore, most participants experienced
the dimension of safety climate strongly. The lowest score was in the dimension of working conditions.
That result is associated with more newly graduated nurses. For them, they had lower confidence in
coping with patients, unfriendly senior staff, more sense of isolation and more pressure of burnout
according to previous studies [27,28]. Kramer et al described the beginning work experience of new
nurses as “reality shock” [28]. Therefore, they felt weaker support in working conditions, which was
associated with lower scores in this dimension.

Different characteristics of participants were associated with different results of the implementation
of QCCP. For all participants after the implementation of QCCP (Table 2), they made progress in four
out of six dimensions of PSC (namely teamwork climate, safety climate, perception of management
and working conditions). However, the participation of QCCP or not had no effect on the dimension
of job satisfaction and stress recognition. There was still no effect on these two dimensions after the
implementation of QCCP in all variables, including job position, gender, supervisor or not, employment
type, age groups, education level, and working experience (Table 3). Some reasons can explain this
result. The implementation of QCCP was requested by management unit and the topic should be
associated with patient safety. Team members should include young staff in order to train them and
adequately supervise them. All processes of QCCP were associated with four dimensions of SAQ (i.e.,
teamwork climate, safety climate, perception of management, and working conditions). The spirit
of QCCP was not associated with job satisfaction and stress recognition. In addition, other more
important factors (such as higher pay and salary, and psychological empowerment) are found to
associate with job satisfaction [29]. QCCP alone therefore cannot improve this dimension significantly.
As for stress recognition, it recognition influences job satisfaction but it is not associated with other
dimensions, according to a study using causal relationship analysis [9].

For a variety of participants (i.e., doctor, male, supervisor, public service, older than 40 years of
age, higher education degree, and longer than 20-year work experience in this hospital), they had
significantly higher scores in nearly all dimensions (i.e., teamwork climate, safety climate, perception
of management, working conditions, and job satisfaction) (Table 3). Even with such high scores,
some characteristics (older than 50 years old, higher education degree and more experienced in this
hospital) were still found to associate with improved scores after the implementation of QCCP

In the four former dimensions, the above characteristics (i.e., >50 years old, higher education
degree, and more experienced in this hospital) indicated their greater dedication or faith to the institute.
They were also more open-minded and more willing to join quality improvement. On the contrary,
for those characteristics (non-doctor, female, and non-supervisor) associated with lower scores, they still
showed improvements after the implementation of QCCP.

There are some limitations to this study. First, we did not record topics of QCCP. That could
have affected the results of SAQ. Second, we did not analyze the association between all 29 items of
SAQ and the implementation of QCCP. Thirdly, this is a retrospective study. We will perform another
“before and after” study in the future, to investigate where a causal effect relationship between QCCP
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participation and improvement of SAQ. Finally, the performance of QCCP may also have affected the
results. Despite of these limitations, the strength of our study is being the first one to demonstrate
the association of all six dimensions of SAQ and the implementation of QCCP. The findings may help
improving QCCP in terms of efficiency and feasibility.

5. Conclusions

Our study is the first one to elucidate the association between each dimension of SAQ and the
implementation of QCCP. QCCP can be an intervention to improve PSC. To obtain greater benefits,
one could focus on the special group of staff: female, nurses, non-supervisor, those older than 50
years of age, with higher education degrees, and more work experience in the hospital. However,
the implementation of QCCP had no benefits on the dimension of job satisfaction and stress recognition.

Author Contributions: Conceptualization, N.-H.T., J].-H.L., WH.-H.S, and C.L.W.; methodology, N.-H.T., ].-H.L,,
and C.L.W.; software, N.-H.T., and J.-H.L.; validation, N.-H.T., S.-ET,, J.-H.L., WH.-H.S., and C.L.W.; formal
analysis, N.-H.T., and J.-H.L., Y.-H.L.; investigation, N.-H.T., S.-E.T., and J.-H.L.; resources, S.-A.L., WH.-H.S,,
and C.L.W,; data curation, N.-H.T. and J.-H.L.; writing—original draft preparation, N.-H.T., S.-ET., and J.-H.L.;
writing—review and editing, S.-ET., and C.L.W.; supervision, S.-ET., S.-A.L.,, WH.-H.S., and C.L.W.; project
administration, S.-A.L.,, WH.-H.S., and C.L.W,; funding acquisition, C.L.W. All authors have read and agreed to
the published version of the manuscript.

Funding: This research received no external funding.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  Guldenmund, EW. The nature of safety culture: A review of theory and research. Safety Sci. 2000, 34, 215-257.
[CrossRef]

2. Morello, R.T.; Lowthian, J.A.; Barker, A.L.; McGinnes, R.; Dunt, D.; Brand, C. Strategies for improving patient
safety culture in hospitals: A systematic review. BMJ Qual. Saf. 2013, 22, 11-18. [CrossRef] [PubMed]

3.  DiCuccio, M.H. The Relationship Between Patient Safety Culture and Patient Outcomes: A Systematic
Review. . Patient Saf. 2015, 11, 135-142. [CrossRef] [PubMed]

4. Fan, C]J,; Pawlik, TM.; Daniels, T.; Vernon, N.; Banks, K.; Westby, P.; Wick, E.C.; Sexton, J.B.; Makary, M.A.
Association of Safety Culture with Surgical Site Infection Outcomes. J. Am. Coll. Surg. 2016, 222, 122-128.
[CrossRef]

5. Mardon, R.E.; Khanna, K.; Sorra, J.; Dyer, N.; Famolaro, T. Exploring relationships between hospital patient
safety culture and adverse events. J. Patient Saf. 2010, 6, 226-232. [CrossRef]

6. Huang, D.T,; Clermont, G.; Kong, L.; Weissfeld, L.A.; Sexton, ].B.; Rowan, K.M.; Angus, D.C. Intensive
care unit safety culture and outcomes: A US multicenter study. Int. . Qual. Health Care 2010, 22, 151-161.
[CrossRef]

7. Hansen, L.O.; Williams, M.V,; Singer, S.J. Perceptions of hospital safety climate and incidence of readmission.
Health Serv. Res. 2011, 46, 596-616. [CrossRef]

8.  Sexton, ]J.B.; Helmreich, R.L.; Neilands, T.B.; Rowan, K.; Vella, K.; Boyden, J.; Roberts, PR.; Thomas, E.J.
The Safety Attitudes Questionnaire: Psychometric properties, benchmarking data, and emerging research.
BMC Health Serv. Res. 2006, 6, 44. [CrossRef]

9. Lee, Y.C,; Zeng, P.S.; Huang, C.H.; Wu, H.H. Causal Relationship Analysis of the Patient Safety Culture
Based on Safety Attitudes Questionnaire in Taiwan. J. Healthc. Eng. 2018, 2018, 4268781. [CrossRef]

10. Chang, L.Y;; Yu, HH.; Chao, Y.C. The Relationship Between Nursing Workload, Quality of Care, and Nursing
Payment in Intensive Care Units. J. Nurs. Res. 2019, 27, 1-9. [CrossRef]

11.  Clancy, C.M. New research highlights the role of patient safety culture and safer care. J. Nurs. Care Qual.
2011, 26, 193-196. [CrossRef] [PubMed]

12.  Zhang, X.S.; Leu, EY.; Yang, C.W.; Lai, L.S. Healthcare-based on Cloud Electrocardiogram System: A Medical
Center Experience in Middle Taiwan. J. Med Syst. 2018, 42, 39. [CrossRef] [PubMed]


http://dx.doi.org/10.1016/S0925-7535(00)00014-X
http://dx.doi.org/10.1136/bmjqs-2011-000582
http://www.ncbi.nlm.nih.gov/pubmed/22849965
http://dx.doi.org/10.1097/PTS.0000000000000058
http://www.ncbi.nlm.nih.gov/pubmed/24583952
http://dx.doi.org/10.1016/j.jamcollsurg.2015.11.008
http://dx.doi.org/10.1097/PTS.0b013e3181fd1a00
http://dx.doi.org/10.1093/intqhc/mzq017
http://dx.doi.org/10.1111/j.1475-6773.2010.01204.x
http://dx.doi.org/10.1186/1472-6963-6-44
http://dx.doi.org/10.1155/2018/4268781
http://dx.doi.org/10.1097/jnr.0000000000000265
http://dx.doi.org/10.1097/NCQ.0b013e31821d0520
http://www.ncbi.nlm.nih.gov/pubmed/21623179
http://dx.doi.org/10.1007/s10916-018-0892-y
http://www.ncbi.nlm.nih.gov/pubmed/29344747

Int. |. Environ. Res. Public Health 2020, 17, 8872 14 of 14

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Liao, C.Y.; Wu, M.E; Poon, S.K; Liu, YM.; Chen, H.C.; Wu, C.L.; Sheu, WH.; Liou, W.S. Improving medication
safety by cloud technology: Progression and value-added applications in Taiwan. Int. ]. Med Inform. 2019,
126, 65-71. [CrossRef] [PubMed]

Chen, Y.W.; Wang, C.Y;; Lai, Y.H.; Liao, Y.C.; Wen, YK.; Chang, S.T.; Huang, ].L.; Wu, T.]. Home-based cardiac
rehabilitation improves quality of life, aerobic capacity, and readmission rates in patients with chronic heart
failure. Medicine 2018, 97, €9629. [CrossRef]

Chang, Y.Y.; Yu, HH.; Loh el, W.; Chang, L.Y. The Efficacy of an In-Service Education Program Designed to
Enhance the Effectiveness of Physical Restraints. J. Nurs. Res 2016, 24, 79-86. [CrossRef]

Yu, B.; Wen, C.F,; Lo, H.L,; Liao, H.H.; Wang, P.C. Improvements in patient safety culture: A national
Taiwanese survey, 2009-2016. Int. J. Qual. Health Care 2020. [CrossRef]

Weaver, S.J.; Lubomksi, L.H.; Wilson, R.E; Pfoh, E.R.; Martinez, K.A.; Dy, S.M. Promoting a culture of safety
as a patient safety strategy: A systematic review. Ann. Intern. Med. 2013, 158 Pt 2, 369-374. [CrossRef]
Wang, L.R.; Wang, Y,; Lou, Y,; Li, Y.; Zhang, X.G. The role of quality control circles in sustained improvement
of medical quality. Springerplus 2013, 2, 141. [CrossRef]

Zhang, D.; Liao, M.; Zhou, Y.; Liu, T. Quality control circle: A tool for enhancing perceptions of patient safety
culture among hospital staff in Chinese hospitals. Int. J. Qual. Health Care 2019. [CrossRef]

Fujita, S.; Seto, K.; Ito, S.; Wu, Y.; Huang, C.C.; Hasegawa, T. The characteristics of patient safety culture in
Japan, Taiwan and the United States. BMC Health Serv. Res. 2013, 13, 20. [CrossRef]

Wagner, C.; Smits, M.; Sorra, J.; Huang, C.C. Assessing patient safety culture in hospitals across countries.
Int. J. Qual. Health Care 2013, 25, 213-221. [CrossRef] [PubMed]

Chen, I.C; Li, H.H. Measuring patient safety culture in Taiwan using the Hospital Survey on Patient Safety
Culture (HSOPSC). BMC Health Serv. Res. 2010, 10, 152. [CrossRef] [PubMed]

Nie, Y.; Mao, X.; Cui, H.; He, S.; Li, J.; Zhang, M. Hospital survey on patient safety culture in China. BMC
Health Serv. Res. 2013, 13, 228. [CrossRef] [PubMed]

Noviyanti, L.W.; Handiyani, H.; Gayatri, D. Improving the implementation of patient safety by nursing
students using nursing instructors trained in the use of quality circles. BMC Nurs. 2018, 17 (Suppl. 2), 53.
[CrossRef]

Leigh, B. Re: The use and impact of national confidential enquiries in high-income countries. BM] Qual. Saf.
2011, 20, 38-45.

Etchegaray, ].M.; Thomas, E.J]. Comparing two safety culture surveys: Safety attitudes questionnaire and
hospital survey on patient safety. BMJ Qual. Saf. 2012, 21, 490-498. [CrossRef]

Zhang, Y.; Wu, J.; Fang, Z.; Zhang, Y.; Wong, EK. Newly graduated nurses’ intention to leave in their first
year of practice in Shanghai: A longitudinal study. Nurs. Outlook 2017, 65, 202-211. [CrossRef]

Cheng, C.Y,; Tsai, H.M.; Chang, C.H.; Liou, S.R. New graduate nurses’ clinical competence, clinical stress,
and intention to leave: A longitudinal study in Taiwan. Sci. World |. 2014, 2014, 748389. [CrossRef]

Arian, M.; Soleimani, M.; Oghazian, M.B. Job satisfaction and the factors affecting satisfaction in nurse
educators: A systematic review. J. Prof. Nurs. Off. |. Am. Assoc. Coll. Nurs. 2018, 34, 389-399. [CrossRef]

Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional
affiliations.

@ © 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).


http://dx.doi.org/10.1016/j.ijmedinf.2019.03.012
http://www.ncbi.nlm.nih.gov/pubmed/31029265
http://dx.doi.org/10.1097/MD.0000000000009629
http://dx.doi.org/10.1097/jnr.0000000000000092
http://dx.doi.org/10.1093/intqhc/mzz099
http://dx.doi.org/10.7326/0003-4819-158-5-201303051-00002
http://dx.doi.org/10.1186/2193-1801-2-141
http://dx.doi.org/10.1093/intqhc/mzz094
http://dx.doi.org/10.1186/1472-6963-13-20
http://dx.doi.org/10.1093/intqhc/mzt024
http://www.ncbi.nlm.nih.gov/pubmed/23571748
http://dx.doi.org/10.1186/1472-6963-10-152
http://www.ncbi.nlm.nih.gov/pubmed/20529246
http://dx.doi.org/10.1186/1472-6963-13-228
http://www.ncbi.nlm.nih.gov/pubmed/23800307
http://dx.doi.org/10.1186/s12912-018-0318-7
http://dx.doi.org/10.1136/bmjqs-2011-000449
http://dx.doi.org/10.1016/j.outlook.2016.10.007
http://dx.doi.org/10.1155/2014/748389
http://dx.doi.org/10.1016/j.profnurs.2018.07.004
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Material and Methods 
	Characteristics of Taichung Veterans General Hospital (TCVGH) 
	Quality Control Circle program (QCCP) 
	Annula Survey of Safety Attitude Questionnaire (SAQ) 
	Statistical Methods 

	Results 
	Characteristics of Respondents 
	Associations between QCC Implementation and Scores of SAQ 
	Associations between QCC Implementation and All Background Variables in the 6 Dimensions of SAQ 

	Discussion 
	Conclusions 
	References

