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Purpose: To investigate the health-care providers’ perceptions of patient safety culture in 
Shenzhen hospitals and to compare 2019 with 2015 data.
Methods: This cross-sectional study adopted a questionnaire survey and targeted hospital 
staff fitting the sampling criteria (physicians, nurses, technicians, and managers). A total of 
5490 staff from 13 Shenzhen hospitals were surveyed using the Hospital Survey on Patient 
Safety Culture (HSOPSC).
Results: The average positive response rates of this study were generally higher than the 
data from the 2018 Agency for Healthcare Research and Quality (AHRQ) survey and the 
2015 HSOPSC Shenzhen survey. Bivariate and multivariate regression showed that respon-
dents who had direct contact with patients were less likely to report high overall patient 
safety grade. The probability of high overall patient safety grade was rated higher by men 
than by women. Compared with nurses, the probability of high overall patient safety grade 
was higher for both physicians and technicians.
Conclusion: The overall results of the patient safety culture in Shenzhen hospitals were 
relatively good and have improved significantly in recent years, but some areas of weakness 
still need improvement. Our recommendations are to develop training programs for various 
positions, recruit more employees, provide management support, and establish a just culture 
to promote a strong patient safety culture. Regular assessment is also needed to provide 
valuable information to hospital leaders on areas requiring improvement and to evaluate the 
quality improvement plan that has been implemented.
Keywords: patient safety culture, HSOPSC, public hospital

Introduction
Patient safety is a critical component of the quality of healthcare.1 Over the past 
few decades, the importance of safety culture has been repeatedly emphasized to 
improve the quality and safety of health care2–5 because developing a culture of 
safety is believed to prevent adverse events or quickly correct mistakes before harm 
occurs.6

Safety culture is a sub-dimension of organizational culture. The concept of 
safety culture is usually divided into multiple subcultures, such as leadership, 
teamwork, evidence-based, communication, learning, just, and patient-centered.7 

Organizations with a positive safety culture have communication based on mutual 
trust, shared perceptions about the importance of safety, confidence in the effec-
tiveness of preventive measures, and support for the workforce.8
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To transform culture, it is important to first understand 
and then challenge it. Culture assessment tools provide an 
avenue toward such an understanding. The tools take 
a managerial or staff perspective or combine elements of 
both.9 One of the benefits of measuring safety culture is 
that it provides a tangible indicator of the current status 
and of the progress over time of organizations and teams 
implementing improvements.10,11

There are numerous instruments for evaluating safety cul-
ture around the world; the more widely known tools are the 
Safety Attitude Questionnaire (SAQ), the Patient Safety 
Culture in Healthcare Organizations (PSCHO), and the 
Patient Safety Culture Survey Hospital (HSOPSC).8 

HSOPSC of AHRQ is recognized as a de facto international 
survey because it has been widely used in over 45 countries.12 

The various translated versions have acceptable psychometric 
properties.8 HSOPSC can be used to assess the patient safety 
culture at the individual, unit, and organizational levels or to 
make comparisons between different industries and countries.8 

In addition to the questionnaire, AHRQ provides a 2018 data-
base consists of data from 382,834 hospital respondents across 
630 hospitals in the US participating in the HSOPSC survey.13 

In 2015, the patient safety culture was surveyed in Shenzhen 
using the HSOPSC14 survey. Many previous studies have 
evaluated differences in patient safety culture between differ-
ent professions,15,16 hospitals, or units5,17–19 in China. But the 
research populations are generally small; furthermore, man-
agers and technicians are rarely investigated.

This study measured the perception of patient safety 
culture in China’s tertiary public hospitals to discover the 
factors associated with high overall patient safety grade. We 
also compared some of the findings with existing data from 
the 2018 Agency for Healthcare Research and Quality 
(AHRQ) survey and the 2015 HSOPSC Shenzhen survey 
with the goal of understanding the changes and gaps.

Methods
Sample
This cross-sectional study was carried out in 13 tertiary 
public hospitals in Shenzhen, China, in May-June, 2019. 
The 13 hospitals were randomly selected for the survey. 
The participating hospitals represented a range of bed sizes 
and types of hospitals. A total of 5490 hospital staff 
including physicians, nurses, technicians (pharmacists, 
dieticians, physiotherapists, laboratory specialists, radiolo-
gists, and other technicians), and managers, were selected 
using stratified random sampling. The hospital staff was 

stratified based on the profession. Finally, 4583 question-
naires were completed yielding an overall response rate 
of 83.5%.

Electronic or paper questionnaires were distributed by 
our research team members and coordinators after partici-
pating in a workshop in which the dos and don’ts and the 
instruments for the investigation were explained. The com-
pleted questionnaires were collected and delivered to the 
research team by the coordinators.

Questionnaire
The questionnaire was translated into Chinese by three 
students from the Institute for Hospital Management of 
Tsinghua University and then reviewed by four profes-
sional experts from the health care and patient safety 
fields. After back-translation into English by an indepen-
dent translator, it was reviewed and revised by research 
coordinators from the 13 hospitals and by 4 experts with 
a patient safety, clinical, and English background. The 
questions in the background information section were 
adjusted to suit the habits of the Chinese.

The HSOPSC measures safety culture on 12 dimen-
sions, including (1) communication openness, (2) feed-
back and communication about errors, (3) handoffs and 
transitions, (4) management support for patient safety, 
(5) nonpunitive response to errors, (6) organizational 
learning, (7) overall perception of patient safety, (8) 
staffing, (9) supervisor/manager expectations and actions 
promoting safety, (10) teamwork across units, (11) team-
work within units, and (12) frequency of events reported. 
Each dimension consisted of 3 or 4 questions, which 
were assessed on a 5-point Likert scale. One result vari-
able (overall patient safety grade) scored from 1 to 5 
(“failing” to “excellent”) was used as an outcome 
variable.20 To get the average scores of each dimension, 
the items were linearly converted to a scale from 0 to 
100 points.21 The average positive response rate refers to 
the combined percentage of respondents who answered 
“Strongly agree” or “Agree,” or “Always” or “Most of 
the time”, it was calculated for every participant based 
on the HSOPSC instructions.

The demographic characteristics included sex, age, 
professional experience, number of hours of work per 
week, direct interaction with patients, and staff position.

In this study, Cronbach’s α values of the dimensions 
varied between 0.44 and 0.89 for the 12 dimensions 
(Table 1), while Cronbach’s α values for the AHRQ data 
ranged from 0.63 to 0.84.22 Some Cronbach’s α values in 
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this study were low, which may have been caused by cul-
tural differences. But we decided not to delete the dimen-
sions with low internal consistency in order to compare our 
results with those from other studies.

Ethics Approval and Consent to 
Participate
This study has received ethics approval from Tsinghua 
Shenzhen International Graduate School Medical Ethics 
Committee. The questionnaire surveys were anonymous 
and voluntary, and written informed consent had been 
obtained from all study participants.

Data Processing and Statistical Analysis
This study used SPSS 20.0 for Windows to perform the 
data processing and statistical analyses. Negatively 
worded items in the HSOPSC were scored in reverse to 
ensure that positive answers would demonstrate higher 
scores. We calculated descriptive statistics for the demo-
graphic characteristics and the study variables as well as 
the percentage of positive responses for each dimension.

The differences in background characteristics and the 
reported patient safety culture among the different staff 
groups were examined by χ2 tests and one-way ANOVAs. 
Bonferroni-adjusted significance tests were used for pair-
wise comparisons.

The relationship between the explanatory variables (6 
background variables and 12 dimensions of patient safety 
culture) and the outcome variable (overall patient safety 
grade) was examined by bivariate and multivariate logistic 
regression. The outcome variable was dichotomized into 
high (“excellent” and “very good”) and low (“failing” to 

“acceptable”) overall patient safety grade. Gender, age, 
staff position, professional experience, work time, and fre-
quency of contact with patients were treated as dummy 
variables, and a forced-entry approach was adopted. The 
goodness-of-fit of the models was assessed by the Hosmer- 
Lemeshow test (P > 0.05). Multicollinearity in the multi-
variate logistic model was checked by the variance inflation 
factor (VIF < 3.09). The level of statistical significance was 
set as less than 0.05.

Results
Sample Characteristics
Out of all 4583 respondents, 55% were nurses, 25% were 
physicians, 13% were technicians, and the remainder were 
managers (7%). Most of the respondents (76%) were female, 
were between the ages of 30 and 39 years (42%), had profes-
sional experience of more than 6 years (33%), and worked 40 
to 59 hours per week (71%, Table 2). Moreover, about 87% 
of the respondents had direct interaction with patients.

Average Scores of 12 Dimensions
Among the 12 safety culture dimensions, the range of 
average scores was 58.3–86.6% (Table 2). The highest- 
rated patient safety culture dimensions were “organiza-
tional learning” (mean, 86.6), “management support for 
patient safety” (mean, 84.9), and “handoffs and transi-
tions” (mean, 84.3). The lowest-rated patient safety culture 
dimensions were “staffing” (mean, 58.3) and “overall per-
ception of patient safety” (mean, 65.5).

There was a significant difference in the profession 
across multiple dimensions except for “management sup-
port for patient safety” and “teamwork within units”. 
Managers scored the highest patient safety culture in all 
dimensions except for “communication openness,” “hand-
offs and transitions,” “nonpunitive response to errors,” and 
“organizational learning” (Table 2).

Average Positive Response Rate
The strength areas of the safety culture (positive response 
rate >75.0%) were “organizational learning” (87.2%), 
“teamwork within units” (86.9%), “feedback and commu-
nication about errors” (86.7%), and “supervisor/manager 
expectations and actions promoting safety” (78.2%). The 
two lowest positive response rates were for “nonpunitive 
response to errors” (35.8%) and “staffing” (37.6%), which 
need improvement (scoring below 50%).

Table 1 Cronbach’s α for the 12 Dimensions of the HSOPSC

Patient Safety Culture Dimensions Cronbach’s α

Communication openness 0.47
Feedback and communication about errors 0.79

Handoffs and transitions 0.83

Management support for patient safety 0.63
Nonpunitive response to errors 0.50

Organizational learning 0.72

Overall perception of patient safety 0.45
Staffing 0.44

Supervisor/manager expectations and actions 
promoting safety

0.69

Teamwork across units 0.69

Teamwork within units 0.89
Frequency of events reported 0.89
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The average positive response rates for Shenzhen were 
generally higher than those for the AHRQ data,13 except for 
“nonpunitive response to errors,” “staffing,” “overall percep-
tion of patient safety,” and “supervisor/manager expectations 
and actions promoting safety (Table 3, Figure 1).”

Overall Patient Safety Grade
The mean rating for overall patient safety was 3.9 for all 
participants, but the rating differed significantly between 

the staff positions (P < 0.001). Specifically, technicians 
scored patient safety significantly higher than nurses and 
physicians (Table 2).

Factors Associated with an Overall 
Patient Safety Grade
The bivariate analysis showed that all 12 dimensions of 
patient safety culture were significantly associated with 

Table 2 Demographic Characteristic of Respondents and the Average Scores of Dimensions in HSOPSC

Respondent Characteristics All Participants 
(N=4583)

Physicians 
(n = 1156)

Nurses 
(n= 2526)

Technicians 
(n=576)

Managers 
(n=325)

p Post Hoc 
(Bonferroni 
Corrected)*

Sex, n (%) <0.001

Male 1098 (24.0) 549 (47.5) 180 (7.1) 260 (45.1) 109 (33.5)

Female 3485 (76.0) 607 (52.5) 2346 (92.9) 316 (54.9) 216 (66.5)

Age, n (%), y <0.001

<30 1623 (35.4) 179 (15.5) 1179 (46.7) 159 (27.6) 106 (32.6)

30–39 1941 (42.4) 592 (51.2) 969 (38.3) 255 (44.3) 125 (38.5)

>39 1019 (22.2) 385 (33.3) 378 (15.0) 162 (28.1) 94 (28.9)

Professional experience, n (%), y <0.001

<1 630 (13.7) 164 (14.2) 348 (13.8) 71 (12.3) 47 (14.5)

1–2 1233 (26.9) 299 (25.9) 696 (27.6) 125 (21.7) 114 (34.8)

3–4 716 (15.6) 181 (15.7) 362 (14.3) 101 (17.5) 72 (22.2)

5–6 495 (10.8) 113 (9.8) 297 (11.8) 54 (9.4) 31 (9.5)

>6 1509 (32.9) 399 (34.5) 823 (32.6) 225 (39.1) 62 (19.1)

Weekly work time, n (%), h <0.001

<40 828(18.1) 133 (11.5) 466 (18.4) 159 (27.6) 70 (21.5)

40–59 3237(70.6) 671 (58.0) 1933 (76.5) 397 (68.9) 236 (72.6)

>59 518(11.3) 352 (30.4) 127 (5.0) 20 (3.5) 19 (5.8)

Contact with patients, n (%) <0.001

Yes 3971 (86.6) 1115 (96.5) 2441 (96.6) 325 (56.4) 90 (27.7)

No 612 (13.4) 41 (3.5) 85 (3.4) 251 (43.6) 235 (72.3)

Patient safety culture dimensions, 
mean (SD)

Communication openness 80.3 (18.4) 80.4 (17.6) 81.3 (18.2) 76.5 (19.6) 78.3 (19.9) <0.001 BD

Feedback and communication about 

errors

73.8 (12.7) 72.8 (13.4) 73.8 (12.5) 74.7 (12.1) 76.5 (12.8) <0.001 BCE

Handoffs and transitions 84.3 (12.4) 84.0 (12.4) 84.7 (12.6) 83.5 (11.5) 83.1 (12.4) 0.03

Management support for patient safety 84.9 (13.9) 85.2 (13.8) 84.9 (14.0) 84.2 (13.8) 85.7 (14.3) 0.40

Nonpunitive response to errors 76.1 (14.2) 76.2 (14.4) 76.5 (13.8) 74.4 (14.8) 75.6 (15.3) 0.01 D

Organizational learning 86.6 (14.0) 84.6 (14.2) 88.6 (13.0) 84.1 (15.3) 83.2 (15.7) <0.001 ADE

Overall perception of patient safety 65.5 (13.1) 64.1 (12.5) 66.2 (13.4) 64.6 (12.5) 66.7 (13.8) <0.001 AC

Staffing 58.3 (14.7) 56.1 (14.4) 59.3 (15.0) 57.9 (14.3) 59.5 (14.1) <0.001 AC

Supervisor/manager expectations and 

actions promoting safety

77.7 (14.3) 75.9 (15.0) 78.0 (14.0) 78.2 (14.1) 80.6 (13.7) <0.001 ABCE

Teamwork across units 73.6 (13.8) 72.6 (13.9) 73.9 (13.7) 73.5 (13.7) 75.1 (13.8) 0.007 AC

Teamwork within units 70.1 (16.8) 69.8 (17.0) 70.0 (16.8) 69.6 (16.0) 71.9 (16.9) 0.20

Frequency of events reported 79.7 (13.7) 78.7 (13.9) 80.1 (13.7) 79.3 (13.9) 80.5 (13.2) 0.02 A

Overall patient safety grade, mean (SD) 3.9 (0.9) 3.9 (1.0) 3.8 (0.9) 4.0 (0.9) 4.0 (1.0) <0.001 BD

Notes: *Significant differences between staff groups are marked with the following: A. physicians/nurses; B. physicians/technicians; C. physicians/managers; D. nurses/ 
technicians; E. nurses/managers; F. technicians/managers.
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overall patient safety grade (Table 4). A higher level of 
patient safety culture implies an increased probability for 
high overall patient safety grade. Higher age, males, techni-
cians, and no direct interaction with patients were also asso-
ciated with higher assessments of overall patient safety 
grade. Professional experience and work time were not sig-
nificantly associated with overall patient safety grade.

Like the previous bivariate analysis, the findings for the 
multivariate analysis indicated that all the patient safety 
culture dimensions, except “handoffs and transitions,” “non-
punitive response to errors,” and “overall perception of 
patient safety,” were significantly associated with overall 
patient safety grade. Moreover, the higher the patient safety 
culture score, the higher the probability of individual patient 
safety. Males and technicians were still associated with high 
overall patient safety grade. But no such association was 
shown for managers. In addition, age was no longer signifi-
cantly associated with overall patient safety grade. 
Professional experience and work time were still not asso-
ciated with overall patient safety grade (Table 4).

Discussion
In our study, we were able to explore safety culture issues 
from different perspectives along with the relationship 

between the explanatory variables (6 background variables 
and 12 dimensions of patient safety culture) and overall 
patient safety grade. Trending results were presented by 
comparing the 2015 and 2019 survey data, which were 
collected from the same hospitals. This study also identi-
fied areas of strengths and weaknesses, particularly in 
comparison to US AHRQ data.

The average positive response rates for Shenzhen 
(2019) were generally higher than the survey data four 
years ago. Across the 12 dimensions, “feedback and com-
munication about errors” had the largest increase (9%). 
“Communication openness” and “frequency of events 
reported” increased by 7%. The reasons are very compli-
cated. A possible explanation is that in September, 2016, 
the National Health and Family Planning Commission 
adopted the “Medical Quality Management Measures,” 
which is the first medical quality regulation in mainland 
China, setting higher requirements for the quality and 
safety of medical institutions.23 In addition, many hospi-
tals in Shenzhen use medical quality management tools for 
continuous quality improvement, such as root cause ana-
lysis (RCA), healthcare failure mode and effect analysis 
(HFMEA), and quality control circle (QCC). Our previous 
study found that QCC could play an active role in enhan-
cing patient safety culture.24 It is also worth noting that 
Shenzhen established the Public Hospital Management 
Center separate from the Health Bureau in 2013. This 
center is responsible for operations and state asset manage-
ment. The separation of management and surveillance was 
an attempt to break the pattern of self-serving interests in 
public hospitals and reform the management system.25 

With this approach, there are fewer hierarchical and 
bureaucratic requirements and a more continuous effort 
to create a positive safety culture. Some studies have 
shown that hospitals with fewer hierarchical and bureau-
cratic requirements have better overall scores.26,27

It is also worth noting that the scores of “management 
support for patient safety” and “overall perception of 
patient safety” decreased slightly over the past four 
years. This may indicate that the interventions in the past 
few years may not have resulted in much attention being 
paid to patient safety culture education, training, and man-
agement support. Another possible explanation could be 
that hospital personnel have a different definition or men-
tal perception of what constitutes patient safety than they 
did 4 years ago. The emphasis on patient safety may well 
have altered the hospital staff members’ perceptions about 
what constitutes “safety.”

Table 3 Average Positive Response Rate for the HSOPSC 
Results for Shenzhen and AHRQ Data

Patient Safety Culture 
Dimensions

Average Response Rate (%)

AHRQ 
(2018)

Shenzhen 
(2015)

Shenzhen 
(2019)

Communication openness 66% 60.0% 67.2%

Feedback and communication 

about errors

69% 77.6% 86.7%

Handoffs and transitions 48% 51.2% 57.2%

Management support for 

patient safety

72% 72.7% 72.5%

Nonpunitive response to 

errors

47% 33.6% 35.8%

Organizational learning 72% 81.1% 87.2%
Overall perception of patient 

safety

66% 66.5% 64.2%

Staffing 53% 35.7% 37.6%
Supervisor/manager 

expectations and actions 

promoting safety

80% 72.8% 78.2%

Teamwork across units 62% 58.6% 63.7%

Teamwork within units 82% 83.9% 86.9%

Frequency of events reported 67% 65.2% 72.2%
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The results on “communication openness,” “feedback 
and communication about errors,” and “frequency of 
events reported” were higher than the AHRQ (2018) and 
Shenzhen (2015) data. But this is logically inconsistent 
with the “nonpunitive response to errors” and “staffing,” 
which showed lower positive response rates. This shows 
that, although the hospitals in Shenzhen formed an initial 
mechanism for handling adverse events, they still use 
punitive measures to deal with adverse events and have 
not yet sought out systemic risk factors. This finding is 
consistent with several other studies which indicate that an 
accusatory culture may still be common in Chinese 
hospitals.5,15,18,28

The findings show that “organizational learning,” 
“teamwork within units,” “feedback and communication 
about errors,” and “supervisor/manager expectations and 
actions promoting safety” were the areas of strength, 
whereas Shenzhen (2015) studies found that the positive 
response rate for “supervisor/manager expectations and 
actions promoting safety” was not higher than 75.0%. 
This implies that in recent years the managers of 
Shenzhen hospitals have paid more attention to patient 
safety issues by providing enough resources to support 
patient safety matters, maintaining open communication, 
and making continuous improvements. Learning, open 
communication, teamwork, and management engagement, 

and support are recognized as key aspects of patient safety 
culture.7,29,30

In our study, the lowest positive response rates were for 
“nonpunitive response to errors” (35.8%), which shows 
similarities with many research results around the 
world.31–34 Respondents tended to believe that making or 
reporting mistakes is not good for them and will be kept in 
their files. This is because the culture of punishment and 
blame is still very common in the Chinese medical 
system.35 But in 1999 the Institute of Medicine pointed 
out that most errors in health care are caused by the 
system, not by individuals.2 Studies have shown that puni-
tive responses to errors are the main obstacle for disclo-
sure of errors once they are identified.36 To establish a just 
culture7 that recognizes errors as system failures rather 
than individual failures and encourages the staff to report 
events without fear of blame is essential for better error 
identification and continuous improvements.

The respondents reported under-staffing as another area 
with the most potential for improvement, with scores 
much lower than the US data. According to OECD 
(2020) (latest data period 2015–2018), there were 2.7 
nurses per 1000 inhabitants in China and 11.7 nurses per 
1000 inhabitants in the United States.37 Thus, it is natural 
to find worse results on staffing compared with those from 
the United States. Some studies have shown a strong 

Figure 1 Comparison of the average positive response rate for the HSOPSC results from Shenzhen and AHRQ data.
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connection between staffing and patient safety, and low 
staffing may have a catastrophic impact on patient 
outcomes.38,39 The bivariate and multivariate regressions 
showed that respondents who had direct contact with 
patients were less likely to report high overall patient 
safety grade. A possible reason is that staff who care for 

patients are more stressed and prone to errors due to 
insufficient staffing.

The results showed that managers scored the highest 
patient safety culture in all dimensions except for “com-
munication openness,” “handoffs and transitions,” “non-
punitive response to errors,” and “organizational learning,” 

Table 4 Bivariate and Multivariate Logistic Regression Models with High Overall Patient Safety Grade as a Response Variable

Explanatory Variables Bivariate Model Multivariate Model

OR 95% CI P OR 95% CI P

Patient safety culture dimensions, mean (SD)
Communication openness 1.03 1.02–1.03 <0.001 1.01 1.01–1.02 <0.001
Feedback and communication about errors 1.08 1.08–1.09 <0.001 1.03 1.03–1.04 <0.001

Handoffs and transitions 1.06 1.05–1.06 <0.001 1.00 0.99–1.01 0.502

Management support for patient safety 1.05 1.05–1.06 <0.001 1.01 1.01–1.02 0.001
Nonpunitive response to errors 1.06 1.05–1.06 <0.001 1.01 1.00–1.01 0.12

Organizational learning 1.05 1.05–1.06 <0.001 1.01 1.01–1.02 <0.001

Overall perception of patient safety 1.04 1.04–1.05 <0.001 1.00 0.99–1.01 0.91
Staffing 1.04 1.03–1.04 <0.001 1.02 1.01–1.02 <0.001

Supervisor/manager expectations and actions promoting safety 1.07 1.06–1.08 <0.001 1.02 1.01–1.02 <0.001

Teamwork across units 1.08 1.07–1.08 <0.001 1.02 1.01–1.03 <0.001
Teamwork within units 1.05 1.04–1.05 <0.001 1.01 1.01–1.02 <0.001

Frequency of events reported 1.07 1.06–1.07 <0.001 1.01 1.00–1.02 0.006

Sex
Male (reference)

Female 0.85 0.73–0.98 0.03 0.68 0.56–0.83 <0.001

Age, y
<30 0.75 0.63–0.90 0.001 0.80 0.62–1.03 0.08
30–39 0.78 0.66–0.92 0.003 0.88 0.71–1.08 0.21

>39 (reference)

Position
Physicians 1.26 1.08–1.46 0.003 1.38 1.11–1.71 0.004
Nurses(reference)

Technicians 1.50 1.22–1.84 <0.001 1.56 1.18–2.06 0.002

Managers 1.35 1.04–1.75 0.02 1.05 0.72–1.52 0.80

Professional experience, y
<1 (reference)
1–2 0.85 0.69–1.06 0.14 0.92 0.72–1.18 0.52

3–4 0.87 0.69–1.10 0.24 1.06 0.80–1.41 0.67

5–6 0.78 0.61–1.01 0.06 1.03 0.75–1.41 0.85
>6 0.85 0.69–1.04 0.11 0.98 0.74–1.29 0.87

Weekly work time, h
<40 1.15 0.91–1.46 0.25 0.93 0.69–1.25 0.62

40–59 1.09 0.89–1.33 0.40 0.99 0.77–1.27 0.91

>59 (reference)

Contact with patients
Yes(reference)
No 1.34 1.10–1.62 0.003 1.40 1.11–1.76 0.004

Abbreviations: CI, confidence interval; OR, odds ratio.
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a finding which has also been reported previously.13,21 But 
in terms of the mean rating for overall patient safety grade, 
technicians scored significantly higher than nurses and 
physicians. A Norwegian study found the same result.40 

Nurses scored the lowest overall patient safety grade. The 
bivariate regression showed that technicians were more 
likely to report higher overall patient safety grade than 
the 3 professional categories. The multivariate regression 
revealed similar results, except that managers were no 
longer significantly associated with high overall patient 
safety grade. The possible reasons for the above findings 
are as follows: First, physicians and nurses have contact 
with patients more frequently than technicians and man-
agers, and they are usually overloaded and suffer from 
stress due to under-staffing, all of which may affect the 
quality and patient outcomes.41,42 Overloaded staff tend to 
report a worse patient safety culture.43 Second, the man-
agers place more emphasis on patient safety education, 
related regulations, and assessment of patient safety cul-
ture than physicians and nurses.15 However, the reasons 
why technicians and men were more likely to report high 
overall patient safety grades need further investigation. It 
is worth noting that the survey conducted in Shenzhen in 
2015 found that there were no significant differences 
between physicians, nurses, technicians, and managers,44 

which is different from this survey. One possible explana-
tion is that through four years of practice on patient safety 
culture matters, hospital staff’s understanding of patient 
safety has been affected by their respective professions. 
This also confirms the necessity of continuous research on 
patient safety culture.

Strengths and Limitations
Our study has several strengths. First, this is one of the 
few large-scale studies assessing patient safety culture in 
China, the previous research populations were generally 
small.5,14,18,44 Second, the study encompassed physicians, 
nurses, technicians, and managers who represented differ-
ent professional designations of hospital staff. However, 
other studies rarely investigated managers’ perceptions. 
Third, we examined trends over time by comparing the 
2015 and 2019 survey data. Despite these strengths, sev-
eral limitations of this study should be noted. First, self- 
reported surveys are subject to bias that respondents are 
more likely to report what is socially acceptable or pre-
ferred. Second, this study included only tertiary public 
hospitals in Shenzhen, which may have introduced some 
bias and caused a lack of applicability to private hospitals 

and smaller hospitals. Third, our study investigated the 
views of only a few non-professionals such as house-
keepers, but they may have an impact on patient safety 
issues, so future studies might consider this.

Conclusion
According to the survey data, the overall results of the 
patient safety culture in Shenzhen public hospitals were 
relatively good and had improved significantly in recent 
years, but there are still some areas of weakness that need 
to be improved. Our recommendations are to develop 
training programs for various positions, recruit more 
employees, provide management support, and establish 
a just culture to promote a strong patient safety culture. 
Finally, regular assessments are needed to provide valu-
able information to hospital leaders on areas requiring 
improvement and to evaluate the quality improvement 
plan that has been implemented.
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