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Abstract

Background: The objectives of this study are to test the psychometric properties of the safety attitudes and safety
climate questionnaire Chinese simplified version (SAQ-CS), to test the safety attitudes of health professionals in
tertiary hospitals in the Liaoning province and to explore the effects of demographic factors on safety attitudes.

Methods: The SAQ-CS was used to conduct a cross-sectional survey in nine tertiary hospitals in Liaoning province.

Results: Cronbach’s alpha of each subscale of SAQ-CS were > 0.7, the values of GFI, TLI, and CFI were > 0.8, and
RMSEA values ranged from 0.048–0.199. The mean of the safety attitudes of 2157 health professionals was 4.00,
indicating a good safety attitude, with a positive response rate (% of items that scored ≥4) of 51.1%. The stress
recognition subscale had the lowest score, with a mean of 2.73 and a positive response rate of 17.8%. A multiple
linear regression equation revealed that demographic factors like gender, age, and training participation
significantly affected the scores (βgender > 0.06, βage < − 0.08, βtraining < − 0.07, p < 0.05).

Conclusions: The psychometric properties of SAQ-CS are good and stable. Health professionals rate teamwork
climate, safety climate, perception of management, and work conditions in Liaoning province are perceived as
good; however, the stress of the health professionals is poor. To improve safety attitudes, it is necessary to not only
reduce the stress of health professionals, but also to pay more attention to men, older health professionals, and
health professionals who have not participated in safety training.
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Background
Patient safety is defined as the absence of preventable
harm to a patient during the process of health care and
acceptable minimum reduction of risk of unnecessary
harm associated with health care [1]. Over the years,
patient safety has been the focus of healthcare orga-
nizations worldwide. In 1999, the Institute of Medicine
reported that approximately 44,000 to 98,000 persons
died from preventable medical errors globally [2]. In
European countries, the incidence of adverse events

during healthcare delivery was about 8–12% [3]. More-
over, it is generally estimated that around 50% of adverse
events in health care are preventable [4]. In 2016 and
2017, the World Health Organization conducted global
patient safety summits in England and Germany and
summarized existing problems and interventions in
many countries [5, 6].
Questionnaires can be used to reflect the safety atti-

tudes of health professionals, a proxy to instantaneous
snapshots of the safety cultures, reflecting the weak
points and potential hazards in the medical system. This
allows health professionals to identify and change the
working methods to reduce the occurrence of adverse
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events. Moreover, results can also provide baseline data
for future research on safety culture [7]. The Safety Atti-
tudes Questionnaire (SAQ) is a refinement of the Inten-
sive Care Unit Management Attitudes Questionnaire [8,
9]. According to the recommendations of several studies,
the SAQ has been adapted to several versions to suit
different environments and populations [10–16]. Among
different versions of the SAQ, the contents of the same
item are similar, however, there are a few modifications
done to best fit different environments. For example, a
question has been modified from “In this ICU, it is diffi-
cult to discuss mistakes”, to “In the ORs here, it is diffi-
cult to discuss mistakes”, reflecting the proper work
environment. The SAQ has been widely used in empir-
ical studies in several Western countries, suggesting that
safety attitudes of health professionals needed to be
improved [17–21]. In Asian countries, such as mainland
China, Korea, and Malaysia, the SAQ has also been used
in empirical studies. In mainland China, Fanglei trans-
lated the original SAQ into Chinese. Responders were all
nurses (N = 211) working in 6 units [22]. Xia translated
the SAQ Ambulatory version into Chinese. Responders
from six hospitals were doctors and nurses (N = 843)
working in 8 units [23]. Moreover, taking the SAQ
applied in Lee’s study as a reference, Xiuming and col-
leagues translated the SAQ Short Form into the Chinese
Simplified form, utilizing five hospitals in Beijing with
1663 doctors, nurses, and technicians in 8 units. Cumu-
latively, these studies validate good psychometric proper-
ties of the SAQ, but suggest that safety attitudes of
health professionals need to be improved [24–26].
Current studies on the safety attitudes of health profes-

sionals have several limitations, including small sample
sizes, geographic limitations, and the small numbers and
types of departments in which health professionals
worked. Therefore, these studies cannot be generalized to
safety attitudes of all Chinese health professionals. The
aims of this study are, therefore, to test the reliability and
validity of the SAQ, to measure the scores of nine tertiary
hospitals, to group the samples by demographic factors
with demographic factor levels for each subgroup for
comparison between subgroups, and finally to explore the
effects of demographic factors on SAQ scores.

Methods
Sample and survey administration
This study used a stratified sampling method to ran-
domly choose nine tertiary hospitals in the Liaoning
province and randomly select ten departments, in-
cluding outpatients, wards, and technical units in each
hospital. In Xi’s study [26], the mean of the total
scale was 69.72 and the standard deviation was 15.47,
according to the equation

N ¼ ðCV�Zα=2

ε Þ2;
when ε is 2.75%, N = 250. We therefore decided to

randomly choose 30 staff members for each department,
yielding 300 staff members per hospital, to provide a
sufficient sample size.
Inclusion criteria were that respondents must have

worked in the department for at least 1 month prior to
taking the survey, in order to know about the safety
culture there. The study ran from June to August 2017.
Before the survey, we invited experts to train the re-
searchers how to fill out the questionnaire, and formed
an instruction about filling out the SAQ. When the
researchers arrived at the selected hospitals, they trained
the head nurses from the selected departments to fill out
questionnaires and distributed instructions, answer
sheets, questionnaires and 2B pencils. Before morning
shift or weekly meeting in every department, when
nearly all the staffs were in the office, the head nurse
distributed questionnaires and trained the staffs to fill
out the questionnaire, then the dean and the head nurse
supervised the staffs to fill out the questionnaires, at last
the head nurses collected the questionnaires and
returned them to the researchers. Two weeks were
allowed to complete the questionnaires, the head nurses
reminded the respondents to complete the surveys once
a week. Retrieved questionnaires were scanned by an
automatic optical checking machine to avoid errors. We
used HPXScanManager software to export the data into
an Excel file. Prior to filling out the survey, informed
consent was obtained from each health professional and
they participated voluntarily and anonymously. All
answers were kept confidential and had no impact on
the respondents’ work.

Survey instrument
The SAQ was derived from the Intensive Care Unit
Management Attitudes Questionnaire (ICUMAQ) and
Flight Management Attitudes Questionnaire (FMAQ) [4,
9, 27, 28]. Previous studies showed a strong correlation
between favorable SAQ scores and positive patient out-
comes. Positive SAQ scores were associated with fewer
medical errors, less ventilator-associated pneumonia, less
catheter-related blood stream infections, and reduced
length of hospital stay [29, 30]. Therefore, a higher SAQ
score represented a better safety culture. The current
study used the SAQ Chinese Simplified version adapted
by Xi with an addition of two items that are not in sub-
scales, from the version adapted by Lee. The two items
not classified in subscales are “Administrators encourage
the reporting of medical adverse events in this clinical
area.” and “Managers prioritize safety training programs
in this clinical area” [24, 26]. Table 1 provides the sub-
scale titles with examples and number of items in each
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subscale for the SAQ. At the beginning of the question-
naire, we added demographic questions, including sex,
age, highest degree received, and occupational position,
function, technical title, years in the unit, years in the
hospital, weekly work time, and participation in patient
safety training, as these characteristics are likely to affect
health professionals’ safety attitudes.

Statistical analysis
All items in the current study were assessed by using a
five-point Likert scale: 1 = strongly disagree, 2 = disagree,
3 = neutral, 4 = agree and 5 = strongly agree. Items 2, 11,
20, 21, 22, 23, and 36 were reverse scored. In order to
easily interpret the results, the Likert score was con-
verted to a percentile score, with a Likert score of 1 cor-
responding to a percentile score of 0, recorded as 1→ 0,
following 2→ 25, 3→ 50, 4→ 75 and 5→ 100. A score
of less than or equal to 50 was deemed as needing im-
provement and a score of greater than or equal to 75
was deemed as a positive safety attitude. The scores of
all the items in one subscale were summed, then divided
by the number of items in that subscale to obtain the
score of that subscale, ranging from 0 to 100. The per-
centages of the positive responses for each item were
calculated, and percentages greater than or equal to 75%
were considered to reflect a positive attitude [24, 26].
To test the reliability of the questionnaire, we calcu-

lated Cronbach’s alpha for each subscale, with a score
over 0.70 suggesting good reliability. Confirmatory Fac-
tor Analysis (CFA) was applied to test the validity of the
SAQ. Goodness-of-fit indices, namely Root Mean Square
Error of Approximation (RMSEA), Comparative Fit Indi-
ces (CFI), Tucker-Lewis Index (TLI), and Goodness-of-
Fit Index (GFI) were computed to demonstrate whether
the entire model fit well. We considered a good model
fit when values were as follows: RMSEA ≤0.08; CFI ≥
0.90; TLI ≥ 0.90; and, GFI ≥ 0.90 [31, 32].
Percentages, means, and standard deviations were used

to describe respondents’ characteristics and scale scores.
A two-sample t-test was applied to compare the means
between two groups and an ANOVA was applied to

compare the means in several groups. Multiple linear re-
gression analysis was applied to identify the demo-
graphic factors that could affect scores and the
directions of the functions of these factors. Missing
values were replaced by medians of items and then en-
tered into the analysis [33]. Statistical significance was
defined by p ≤ 0.05. CFA was performed using SPSS
AMOS, version 17.0 (IBM, Armonk, New York, USA)
and other analyses were performed with IBM SPSS,
version 16.0 (IBM, Armonk, New York, USA).

Results
Response rate
A total of 2584 questionnaires were distributed; each
unit entering the survey received 30 questionnaires and
10 units in each hospital participated in this survey. As
one of the hospitals was an oncology hospital with no
pediatrics unit, 9 units in this hospital participated in the
survey. In some hospitals, there were less than thirty
staff members in some units, in which case the number
of the questionnaires administered equaled to the num-
ber of the staff in these units. In total, 2190 question-
naires were retrieved and considered valid, for a valid
response rate of 84.75%.

Reliability and validity of the scales
Cronbach’s alpha values ranged from acceptable to ex-
cellent for teamwork climate (α = 0.784), safety climate
(α = 0.769), job satisfaction (α = 0.871), stress recognition
(α = 0.876), perception of management (α = 0.918), work
conditions (α = 0.751) and the total scale (α = 0.938).
The validity indices are shown in Table 2. The lowest

value for GFI, TLI, and CFI was 0.880 and the highest
value for RMSEA was 0.199.

Scale scores
Item and subscale scores are shown in Table 3. The
means of all items were greater than 4, with the percent-
ages of positive responses higher than 75% in the job
satisfaction and perception of management subscales,
thereby qualifying these two subscales to be considered

Table 1 Subscales and items in the SAQ

Subscale Number of Items Example

Teamwork Climate 6 Nurse input is well received in this clinical area.

Safety Climate 7 I would feel safe being treated here as a patient.

Job Satisfaction 5 I like my job.

Stress Recognition 4 When my workload becomes excessive, my performance is impaired.

Perception of Management 10 Management supports my daily efforts: Unit Mgt

Management supports my daily efforts: Hosp Mgt

Work Conditions 4 The levels of staffing in this clinical area are sufficient to handle the number of patients.

No Subscale 7 My suggestions about safety would be acted upon if I expressed them to management.
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as eliciting favorable safety attitudes. For the stress re-
cognition subscale, the scores of all the items were lower
than 3, therefore this subscale was considered as eliciting
an inferior safety attitude.

Respondent characteristics and scores
Respondents’ demographic characteristics and scores are
shown in Table 4. There were significant differences in
the scores of the stress recognition subscale by employ-
ment factor. Similarly, there were significant differences in
the scores of the perception of management and work
conditions subscales by years in the unit. There were also
significant differences in the scores of the work condition
subscale by weekly work time. There were many signifi-
cant differences between the subsets of each factor.

Regression analysis
Multiple linear regression was conducted to analyze the
effect of demographic characteristics on scores (see
Table 5 for results). Women generally scored higher
than men, the longer time in the unit, the higher the
score, and higher age was related to a lower score.
General staff scored higher than head nurses and deans,
while the more years worked in the hospital, the lower
the score. Similarly, more hours per week worked, the
lower the score. Persons who attended training scored
higher than those who have not, while those with a more
advanced degree scored lower than those with lower
degree in subscale teamwork climate and stress recogni-
tion, but in other scales, people with the more advanced
degree scored higher.

Discussion
Our study showed that the response rate was 84.75%,
which was higher than that in Lee’s and Sexton’s studies
(69.4 and 67.0%, respectively), this indicated the results
could reflect the respondents’ safety attitudes more accur-
ately [24, 34]. Moreover, the psychometric properties of
safety attitudes questionnaire was good, which indicated

the results were reliable. The Cronbach’s alpha values
ranged from 0.751 to 0.938, the results were similar to
those in Xi’s and Lee’s studies (scopes of Cronbach’s alpha
values were 0.785–0.945 and 0.785–0.912, respectively), in-
dicating the reliability of SAQ was stable [24, 26]. Further-
more, the lowest value of GFI, CFI and TLI was 0.880 and
the highest RMSEA value was 0.199, indicating a good
model fit in this study. In Xi’s study, the values of GFI and
CFI were 0.948 and 0.963, and the values of the validity in-
dices ranged from 0.97–1.00 in Lee’s study [24, 26, 34]. Cu-
mulatively, these studies have shown a stable validity of the
SAQ, rendering it is suitable for measuring the health pro-
fessionals’ safety attitudes in mainland China and Taiwan.
Firstly, the scores of the teamwork climate and safety

climate subscales were good; only a few item scores were
low. The scores of items 2, 9, 11, and 12 were lower than
those of other items, different from the results in Zimmer-
mann’s study, in which items 1, 2, 8, 9, and 11 had higher
means than those of other items [19]. The current study,
therefore, suggests creating a non-punitive and open cul-
ture, establishing simple and expeditious channels, train-
ing health professionals to report adverse events, and
encouraging health professionals to discuss adverse events
and report them in a timely manner. Conversely, this sub-
scale obtained low scores in Raftopouos’ study, implying
more attention should be paid to infrastructure and lead-
ership attitudes on handling of errors and learning from
adverse events [16].
Secondly, the scores of the job satisfaction subscale

items were higher than those in other subscales, which
was similar to the results in the studies of Nordenhagg,
Patterson, Raftopoulos, Kristensen and Bondevik [11–13,
34, 35]. The current study suggests that when hospitals
created a climate that allows health professionals to feel
family warmth when they worked, a considerable num-
ber of health professionals stated loving their work and
having high work morale and acknowledged that this
would be beneficial to patient safety.
Contrary to previous research, the perception of man-

agement subscale items in the current study scored
higher than those in other subscales. The international
baseline data showed that the means of the items ranged
from 38.3 to 55.3 [34]. This subscale score was low in
the studies of Nguyen, Relihan and Sexton, scores were
49.4, 48.0 and 38.3, respectively [17, 34, 35]. Indeed,
management in the Liaoning province hospitals was
good, taking the events that affecting health profes-
sionals’ work seriously, particularly errors affecting pa-
tient safety, which can improve health professionals’
safety attitudes. It should be noted that serious hierarch-
ical structure can prevent unit staffs from speaking out
or discussing safety problems to the management, so it
can affect safety attitude [17]. Focusing on prevention,
monitoring, learning and improvement on management

Table 2 Goodness-of-fit indices for each subscale and the total
scale

Subscale GFI TLI CFI RMSEA

TW 0.989 0.969 0.982 0.057

SC 0.979 0.941 0.961 0.069

JS 0.997 0.995 0.997 0.035

SR 0.959 0.887 0.962 0.199

PM 0.886 0.880 0.920 0.130

WC 0.993 0.963 0.988 0.083

Total 0.906 0.924 0.931 0.048

TW means teamwork climate; SC means safety climate; JS means job
satisfaction; SR means stress recognition; PM means perception of
management; WC means work conditions; Total means total scale
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Table 3 Means, standard deviations, and percentage of positive response to items

NO Item Mean SD PPR (%)

Total Scale 4.02 0.50 51.1

Teamwork Climate 4.20 0.61 71.0

1 Nurse input is well received in this clinical area. 4.09 0.89 78.4

2 In this clinical area, it is difficult to speak up if I perceive a problem with patient care. 3.90 1.13 71.8

3 Disagreements in this clinical area are resolved appropriately (i.e., not who is right, but what is best for the patient). 4.27 0.80 86.0

4 I have the support I need from other personnel to care for patients. 4.18 0.86 82.6

5 It is easy for personnel here to ask questions when there is something that they do not understand. 4.34 0.75 89.1

6 The physicians and nurses here work together as a well-coordinated team. 4.41 0.77 88.8

Safety Climate 4.08 0.58 61.4

7 I would feel safe being treated here as a patient. 4.37 0.76 88.8

8 Medical errors are handled appropriately in this clinical area. 4.31 0.75 87.8

9 I know the proper channels to direct questions regarding patient safety in this clinical area. 4.00 0.90 75.3

10 I receive appropriate feedback about my performance. 4.05 0.88 80.2

11 In this clinical area, it is difficult to discuss errors. 3.68 1.24 63.8

12 I am encouraged by my colleagues to report any patient safety concerns I may have. 3.90 0.92 70.9

13 The culture in this clinical area makes it easy to learn from the errors of others. 4.21 0.78 85.4

Job Satisfaction 4.25 0.67 74.0

15 I like my job. 4.12 0.90 78.5

16 Working here is like being part of a large family. 4.33 0.78 88.0

17 This is a good place to work. 4.30 0.81 86.2

18 I am proud to work in this clinical area. 4.28 0.79 85.0

19 Morale in this clinical area is high. 4.21 0.84 83.2

Stress Recognition 2.79 1.07 20.5

20 When my workload becomes excessive, my performance is impaired. 2.79 1.28 30.8

21 I am less effective at work when fatigued. 2.70 1.24 27.4

22 I am more likely to make errors in tense or hostile situations. 2.85 1.23 32.1

23 Fatigue impairs my performance during emergency situations (e.g. emergency resuscitation, seizure). 2.82 1.26 33.1

Perception of Management 4.20 0.61 71.7

24.1 Management supports my daily efforts: Unit Mgt 4.24 0.80 85.7

24.2 Management supports my daily efforts: Hosp Mgt 4.12 0.85 79.4

25.1 Management doesn’t knowingly compromise pt. safety: Unit Mgt 4.34 0.77 89.1

25.2 Management doesn’t knowingly compromise pt. safety: Hosp Mgt 4.30 0.78 87.5

26.1 Management is doing a good job: Unit Mgt 4.32 0.77 87.5

26.2 Management is doing a good job: Hosp Mgt 4.22 0.82 83.6

27.1 Problem personnel are dealt with constructively by our: Unit Mgt 4.16 0.81 82.8

27.2 Problem personnel are dealt with constructively by our: Hosp Mgt 4.09 0.84 80.0

28.1 I get adequate, timely info about events that might affect my work, from: Unit Mgt 4.15 0.81 82.0

28.2 I get adequate, timely info about events that might affect my work, from: Hosp Mgt 4.07 0.83 78.4

Work Conditions 4.04 0.66 62.4

29 The levels of staffing in this clinical area are sufficient to handle the number of patients. 3.65 1.12 61.6

30 This hospital does a good job of training new personnel. 4.20 0.81 83.7

31 All the necessary information for diagnostic and therapeutic decisions is routinely available to me. 4.09 0.79 79.0

32 Trainees in my discipline are adequately supervised. 4.22 0.74 86.5

Items not in subscales
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approach to patient safety, not on blaming and punish-
ing, can benefit patient safety [18]. Moreover, leadership
walkrounds applied in studies showed enough power in
improving perception of management [35].
It should be noted that the stress recognition subscale

obtained the lowest scores of all the subscales, which
were similar to those in the studies of Raftopoulos, Xi
and Haerkens [10, 26, 36]. However, in contrast previous
results, the international benchmark data showed that
the means in this subscale for OR-UK was only a score
of 54.7, but the means of other samples obtained scores
higher than 64 [34]. Moreover, studies of Nguyen and
Relihan showed that this subscale obtained mean scores
higher than 74 [17, 35]. Results from the current study
implies that, when compared to other countries, the
safety attitudes of the health professionals in the Liao-
ning province may be affected by stress more easily,
which could affect patient safety. One possible explan-
ation for this difference may be that with China’s rapid
economic development, patients’ expectations for a bet-
ter healthcare service exceed the current capabilities.
Moreover, the triage system is not good enough and the
existing setup of most primary care clinics cannot meet
the patients’ expectations. Therefore, most patients choose
tertiary hospitals, overloading the doctor-patient ratio,
leading to an increase in health professionals’ workloads.
Moreover, subsequent factors including occupational
stress, fatigue, burnout, job dissatisfaction and sleep
deprivation will jeopardize patient safety [26, 37–40].
Therefore, adequate staffing levels are necessary to de-
crease stress [34]. Moreover, there are inherently risks in
medical service, the development of medical services often
lags behind the development of diseases, if patients were
harmed in adverse events, and the relationship between
patients and doctors will be tense, inevitably increasing
health professionals’ work pressure, and making health
professionals perform worse than usual, ultimately, these
will affect patient safety.
The results showed most items in the work conditions

subscale obtained favorable scores, but item 29 obtained
a lower score, which was similar to those in Xi’s study
[26]. Conversely, the results in Samsuri’s study showed

that this subscale score was 54.8, lower than other sub-
scales [16]. Studies implied that training and supervising
newcomers and maintaining diagnostic and therapeutic
information would be beneficial to patient safety. More-
over, to build a better working condition, we should
keep adequate staffing, training and supervising new
comers, availability of information for therapeutic deci-
sion [16], [41]. Subscale means and standard deviations
in other empirical researches that were compared with
this study were shown in Table 6.
The scores of the items not in subscales showed that

strengthening the communication of health profes-
sionals, encouraging health professionals to report ad-
verse events, and making safety training a priority would
be beneficial to patient safety. Items 38 obtained a high
score, suggesting that safety training received enough at-
tention. Item 36 obtained a low score, but was reverse
worded and may have been misunderstood. We there-
fore suggest that future studies should positively word
this item to decrease respondents’ misunderstanding.
The current study obtained results of the scores of items
not in subscales similar to those previously reported by
Xi and Lee [24, 26], except for item 37, which was rated
low, contrary to Lee’s study. These results suggest that
managers should encourage reporting adverse events. If
adverse events are to be resolved, the first step is to re-
port them, however, when reporting adverse events, the
reputation of individuals and hospitals may be affected.
Moreover, if the adverse events are discovered by
patients and their families, health professionals may
experience unnecessary disputes and lawsuits. Therefore,
managers should improve the mechanism of medical
disputes and strengthen the sharing mechanism of
medical risks to allow health professionals to safely and
promptly report adverse events [24, 26].
This study explored the impacts of demographic fac-

tors on safety attitudes. Sex, age, degree, occupational
function, technical title, years in hospital, and participa-
tion in training all significantly affected safety attitudes.
Further analyses were conducted to determine the direc-
tion of the influences of these factors on safety attitudes.
Females achieved higher scores than males in most

Table 3 Means, standard deviations, and percentage of positive response to items (Continued)

NO Item Mean SD PPR (%)

14 My suggestions about safety would be acted upon if I expressed them to management. 3.95 0.91 71.9

33 I experience good collaboration with nurses in this clinical area. 4.34 0.73 89.5

34 I experience good collaboration with staff physicians in this clinical area. 4.34 0.72 89.0

35 I experience good collaboration with pharmacists in this clinical area. 4.15 0.86 80.5

36 Communication breakdowns that lead to delays in delivery of care are common. 3.71 1.30 63.4

37 Administrators encourage the reporting of medical adverse events in this clinical area. 3.80 1.01 64.1

38 Managers prioritize safety training programs in this clinical areas. 4.24 0.79 83.4

PPR means percentage of positive response. Items 2, 11, 20, 21, 22, 23, 36 are reverse scored. Items not classified in subscales (37 & 38) are from Lee’s study [24]
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Table 4 Characteristics and scores of the respondents

Characteristics N (%) TW SC JC SR PM WC TOTAL

Sex

male 566 (25.84%) 4.14 (0.61) 4.03 (0.57) 4.23 (0.65) 2.62 (1.06) 4.14 (0.65) 4.04 (0.67) 3.96 (0.50)

female 1624 (74.16%) 4.22 (0.61) 4.09 (0.59) 4.26 (0.68) 2.85 (1.07) 4.22 (0.60) 4.04 (0.66) 4.04 (0.50)

p < 0.05 < 0.05 0.457 < 0.05 < 0.05 0.882 < 0.05

Age

< =30 863 (39.41%) 4.25 (0.59) 4.12 (0.58) 4.29 (0.66) 2.87 (1.07) 4.27 (0.60) 4.13 (0.65) 4.08 (0.50)

31–50 1182 (53.97%) 4.19 (0.61) 4.06 (0.59) 4.23 (0.68) 2.73 (1.08) 4.17 (0.62) 4.00 (0.67) 4.00 (0.50)

> =51 145 (6.62%) 3.96 (0.65) 3.93 (0.59) 4.14 (0.63) 2.79 (0.96) 4.03 (0.62) 3.88 (0.61) 3.87 (0.52)

p < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

Degree

below bachelor 363 (16.70%) 4.08 (0.62) 3.97 (0.57) 4.16 (0.66) 2.81 (1.08) 4.13 (0.59) 3.95 (0.64) 3.94 (0.49)

bachelor 1113 (51.20%) 4.21 (0.60) 4.09 (0.59) 4.26 (0.70) 2.90 (1.07) 4.21 (0.62) 4.05 (0.66) 4.04 (0.51)

master 559 (25.71%) 4.25 (0.62) 4.11 (0.59) 4.29 (0.63) 2.64 (1.05) 4.22 (0.61) 4.08 (0.66) 4.04 (0.50)

Dr./PhD 139 (6.39%) 4.23 (0.57) 4.09 (0.54) 4.21 (0.61) 2.40 (1.03) 4.23 (0.67) 4.01 (0.72) 3.98 (0.46)

p < 0.05 < 0.05 < 0.05 < 0.05 0.118 < 0.05 < 0.05

Occupation

physician 765 (35.11%) 4.29 (0.58) 4.14 (0.58) 4.29 (0.64) 2.73 (1.12) 4.25 (0.62) 4.10 (0.64) 4.06 (0.49)

pharmacist 204 (9.36%) 3.99 (0.63) 3.91 (0.56) 4.17 (0.70) 2.58 (0.95) 4.08 (0.60) 3.85 (0.73) 3.87 (0.49)

nurse 883 (40.52%) 4.21 (0.59) 4.09 (0.59) 4.23 (0.68) 2.95 (1.08) 4.22 (0.60) 4.07 (0.64) 4.04 (0.51)

technician 291 (13.36%) 4.10 (0.64) 3.97 (0.57) 4.25 (0.68) 2.63 (0.96) 4.12 (0.65) 3.94 (0.70) 3.93 (0.51)

other 36 (1.65%) 4.31 (0.49) 4.19 (0.48) 4.26 (0.55) 2.65 (1.00) 4.31 (0.52) 4.08 (0.61) 4.07 (0.42)

p < 0.05 < 0.05 0.151 < 0.05 < 0.05 < 0.05 < 0.05

Function

dean 48 (2.22%) 4.25 (0.58) 4.06 (0.54) 4.33 (0.60) 3.10 (1.14) 4.28 (0.53) 4.02 (0.58) 4.07 (0.45)

head nurse 61 (2.82%) 4.21 (0.65) 4.08 (0.53) 4.30 (0.68) 2.99 (1.05) 4.23 (0.56) 4.13 (0.58) 4.08 (0.50)

staff 1943 (89.79%) 4.21 (0.60) 4.08 (0.59) 4.26 (0.67) 2.80 (1.08) 4.20 (0.61) 4.04 (0.67) 4.02 (0.50)

other 112 (5.17%) 4.13 (0.67) 4.04 (0.62) 4.12 (0.67) 2.48 (0.90) 4.19 (0.64) 4.02 (0.64) 3.94 (0.53)

p 0.603 0.901 0.127 < 0.05 0.883 0.718 0.243

Technical title

none 222 (10.26%) 4.18 (0.64) 4.07 (0.57) 4.22 (0.68) 2.92 (1.11) 4.25 (0.62) 4.12 (0.66) 4.04 (0.52)

junior 902 (41.70%) 4.25 (0.58) 4.13 (0.57) 4.31 (0.65) 2.80 (1.06) 4.25 (0.60) 4.10 (0.66) 4.07 (0.49)

intermediate 720 (33.29%) 4.13 (0.63) 4.01 (0.62) 4.17 (0.70) 2.74 (1.07) 4.13 (0.62) 3.96 (0.66) 3.95 (0.51)

sub-senior 216 (9.99%) 4.25 (0.54) 4.08 (0.53) 4.26 (0.63) 2.75 (1.10) 4.20 (0.60) 4.03 (0.67) 4.02 (0.49)

senior 103 (4.76%) 4.18 (0.62) 4.05 (0.57) 4.30 (0.66) 2.89 (1.06) 4.17 (0.63) 4.02 (0.64) 4.02 (0.51)

p < 0.05 < 0.05 < 0.05 0.198 < 0.05 < 0.05 < 0.05

Years in unit

< 3y 586 (26.79%) 4.22 (0.63) 4.09 (0.58) 4.29 (0.66) 2.73 (1.05) 4.26 (0.61) 4.12 (0.66) 4.05 (0.50)

3-12y 1149 (52.54%) 4.21 (0.59) 4.08 (0.58) 4.24 (0.68) 2.79 (1.08) 4.19 (0.61) 4.03 (0.66) 4.02 (0.50)

> 12y 452 (20.67%) 4.15 (0.62) 4.03 (0.59) 4.23 (0.67) 2.86 (1.08) 4.16 (0.62) 3.97 (0.66) 3.99 (0.51)

p 0.159 0.194 0.247 0.146 < 0.05 < 0.05 0.156

Years at hospital

< 3y 446 (20.68%) 4.25 (0.65) 4.13 (0.60) 4.33 (0.68) 2.72 (1.01) 4.31 (0.62) 4.16 (0.67) 4.08 (0.51)

3-12y 1144 (53.04%) 4.22 (0.57) 4.08 (0.57) 4.24 (0.65) 2.81 (1.09) 4.18 (0.60) 4.03 (0.66) 4.02 (0.49)

> 12y 567 (26.29%) 4.12 (0.64) 4.01 (0.60) 4.20 (0.70) 2.83 (1.07) 4.14 (0.62) 3.95 (0.65) 3.97 (0.52)
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Table 4 Characteristics and scores of the respondents (Continued)

Characteristics N (%) TW SC JC SR PM WC TOTAL

p < 0.05 < 0.05 < 0.05 0.224 < 0.05 < 0.05 < 0.05

Weekly work time

< =40 h 270 (12.48%) 4.18 (0.61) 4.06 (0.55) 4.26 (0.68) 2.82 (0.95) 4.25 (0.59) 4.18 (0.64) 4.04 (0.49)

40-48 h 1479 (68.34%) 4.19 (0.61) 4.07 (0.59) 4.26 (0.67) 2.81 (1.09) 4.21 (0.61) 4.03 (0.67) 4.02 (0.51)

> =56 h 415 (19.18%) 4.23 (0.58) 4.09 (0.57) 4.21 (0.66) 2.68 (1.11) 4.15 (0.64) 3.99 (0.65) 3.99 (0.49)

p 0.372 0.772 0.382 0.069 0.095 < 0.05 0.373

Participation in training

yes 1465 (67.64%) 4.27 (0.58) 4.14 (0.57) 4.30 (0.65) 2.86 (1.08) 4.25 (0.59) 4.11 (0.63) 4.08 (0.49)

no 701 (32.36%) 4.05 (0.64) 3.95 (0.59) 4.13 (0.70) 2.65 (1.05) 4.09 (0.65) 3.89 (0.70) 3.89 (0.51)

p < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05

TW means teamwork climate, SC means safety climate, JS means job satisfaction, SR means stress recognition, PM means perception of management, WC means
work conditions, TOTAL means total scale. h means hour, m means month, y means year

Table 5 Multiple linear regression analysis of the effects of demographic characteristics on safety attitude scores

Subscale Variable

Sex Age Degree Occupation Function Technical
title

Years in
unit

Years in
hospital

Weekly work
time

Participation in
training

TW √ √ √ √ √ – – – – √

Beta 0.063 −0.107 − 0.097 0.021 −0.040 – – – – − 0.183

P <
0.05

< 0.05 < 0.05 0.351 0.082 – – – – < 0.05

SC √ – √ √ √ – – √ – √

Beta 0.065 – 0.071 0.017 −0.027 – – − 0.085 – − 0.162

P <
0.05

– < 0.05 0.453 0.243 – – < 0.05 – < 0.05

JS – – – √ √ – – √ – √

Beta – – – 0.017 −0.065 – – − 0.085 – − 0.118

P – – – 0.465 < 0.05 – – < 0.05 – < 0.05

SR √ √ √ √ √ – √ – – √

Beta 0.068 −0.103 − 0.079 − 0.007 − 0.058 – 0.080 – – − 0.079

P <
0.05

< 0.05 < 0.05 0.739 < 0.05 – < 0.05 – – < 0.05

PM √ √ √ √ √ – – – – √

Beta 0.065 −0.099 0.062 0.022 −0.025 – – – – − 0.135

P <
0.05

< 0.05 < 0.05 0.328 0.268 – – – – < 0.05

WC – √ √ √ √ – – √ √ √

Beta – −0.085 0.059 −0.004 − 0.030 – – − 0.067 − 0.073 − 0.169

P – < 0.05 < 0.05 0.843 0.189 – – < 0.05 < 0.05 < 0.05

Total √ √ √ √ – – – – – √

Beta 0.069 −0.117 0.057 0.015 −0.051 – – – – − 0.178

P <
0.05

< 0.05 < 0.05 0.510 < 0.05 – – – – < 0.05

√ means this variable was entered in the regression equation. Beta means standard Beta. TW means teamwork climate, SC means safety climate, JS means job
satisfaction, SR means stress recognition, PM means perception of management, WC means work conditions, Total means total scale
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subscales, possibly due to the fact that females are more
careful when they do things. Our results was similar to
those in Kristensen’s study [20]. Additionally, scores
tended to decrease with increasing age, perhaps because
older individuals had more work experience and there-
fore experienced more patient risks. Moreover, the re-
sults in Raftopoulos’ study showed younger nurses felt
more powerful to cope with stressors [10]. The higher
the degree earned, the lower the teamwork climate and
stress recognition scores, potentially because highly
educated health professionals have a wide ranger of ideas
and think more about the problems, which may lead to
more pressure, thereby affecting teamwork climate. Gen-
eral staff generally obtained lower scores in the job satis-
faction and stress recognition subscales as well as on the
total scale when compared to deans and head nurses,
plausibly because general staffs have longer contacting
time with patients, leading to the potential of more med-
ical risks. Our results were similar to those in Relihan’s
study, it implies the higher scores obtained by the head
nurses may be explained by a sense of unit ownership
and responsibility [35]. Additionally, health professionals
with more years in the unit scored higher on stress rec-
ognition, which, due to reverse scoring, suggests that be-
ing familiar with units may decrease stress. However, the
more years worked in the hospital the lower the safety
attitudes score, possibly because of an increased know-
ledge about the defects in the work climate and condi-
tions. Similarly, as weekly work time increased, health
professionals had lower scores, suggesting that extending
the time worked during the week may not improve pa-
tient safety. In all subscales, health professionals who

participated in patient safety training obtained higher
scores than those who did not participate in training,
which demonstrated that training is an effective method
to improve patient safety. This study suggests that in-
creased attention should be paid to men, older individ-
uals, those with an advanced degree, those with general
staff positions, and staff who have worked in hospitals
for a long time. Moreover, managers should ensure
proper promotions, arrange workload reasonably, espe-
cially arrange multidisciplinary team to share responsi-
bility [18], and promote safety training. These methods
will improve patient safety.

Strengthens and limitations
First, the selected hospitals in this study are representa-
tives of the three-level hospitals in Liaoning Province,
selected departments (including wards, outpatients,
medical and technical departments) and respondents
(including doctors, nurses and technicians) can represent
the safety attitudes of health professionals in Liaoning
Province. Second, the response rate is high, so the re-
sults can reflect the safety attitudes of the respondents
accurately. Third, this study provides the influences of
demography factors on safety attitudes, and provides ref-
erence for future intervention studies.
In spite of the many strengths, the current study also

has some limitations. For example, there was no con-
tinuous assessment of safety attitudes and adverse event
reports over time. In addition, there was no intervention
to improve patient safety in this study; therefore, we sug-
gest that a prospective study should include interven-
tional methods to improve patient safety.

Table 6 Subscale means and standard deviations in empirical researches

No. Researcher Reference Teamwork
Climate

Safety
Climate

Job
Satisfaction

Stress
Recognition

Perception of
Management

Working
Condition

Overall

1 Raftopoulos V [10] 74.1 (14.4) 73.1 (13.7) 82.4 (12.9) 30.6 (14.4) 54.6 (27.0) 67.0 (20.4) –

2 Nordenhagg A [14] 83.20 (18.26) 80.43
(15.61)

82.62 (20.17) 72.15 (22.73) 70.25 (21.64) 73.23 (20.83) –

3 Raftopoulos V [16] 57.95 (21.17) 55.82
(18.97)

66.20 (22.64) 50.64 (18.77) 52.14 (19.69) 55.03 (20.83) –

4 Nguyen G [17] 66.4 (16.3) 65.1 (14.9) 70.6 (22.1) 75.8 (22.7) 49.4 (24.0) 51.6 (23.7) –

5 Buljacsamardzic
M

[18] 70.1 (13.1) 64.5 (12.4) 69.9 (14.6) 52.7 (18.9) 55.1 (15.5) 56.1 (15.8) –

6 Kristensen S [20] 77.2 (15.7) 70.3 (16.8) 76.2 (17.7) 68.1 (22.7) 66.8 (20.6) 73.8 (22.0) –

7 Lee W [24] 48.9 (11.8) 37.2 (11.4) 42.1 (12.9) – 45.2 (13.9) 31.8 (13.5) –

8 Cui Y [26] 74.87 (18.23) 73.82
(17.51)

72.43 (22.50) 44.53 (28.70) 69.64 (19.68) 68.59 (20.09) 69.72
(15.47)

9 Sexton JB [34] 64.3 (16.6) 60.5 (16.0) 59.6 (20.5) 74.4 (20.2) 38.3 (18.7) 49.2 (19.5) –

10 Relihan EC [35] 73.7 (14.9) 71.0 (15.8) 67.9 (19.4) 74.7 (17.1) 48.0 (19.2) 58.2 (21.9) –

11 Poley MJ [37] 69.0 (12.1) 69.4 (14.2) 65.6 (13.9) 52.2 (16.4) 55.4 (12.7) 54.4 (11.8) –

12 Haerkens MH [36] 3.60 (0.58) 3.47 (0.57) 3.65 (0.65) 2.99 (0.73) 3.01 (0.66) 3.13 (0.56) –

13 Samsuri SE [40] 67.6 (14.5) 66.8 (14.9) 67.3 (19.4) 73.0 (20.4) 62.2 (14.0) 54.8 (17.4) 65.6 (11.0)
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Conclusions
The reliability and validity of the SAQ revised by Xi are
good and this SAQ is suitable for measuring health pro-
fessionals’ safety attitudes in the Liaoning province. The
safety attitudes of health professionals in tertiary hospi-
tals in the Liaoning province are good, these health
professionals are satisfied with their work, and good
management has promoted patient safety, but the health
professionals’ stress was serious. This study provides
baseline data for further research. Age, degree earned,
occupational function, years in the hospital, weekly work
time, and participation in training have negative impacts
on safety attitudes. It is suggested that in future research
it is necessary to strengthen the dynamic observation of
safety attitudes and adverse events. In practice, it is
necessary to cultivate an open and non-punitive culture
to encourage and train health professionals to report
adverse events. Moreover, it is necessary to establish a
scientific and reasonable hierarchical diagnosis and
treatment system, arrange health professionals’ workload
reasonably, increase the number of health professionals
reasonably, and reduce health professionals’ stress.
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