
1Wang Y, et al. BMJ Open 2019;9:e025607. doi:10.1136/bmjopen-2018-025607

Open access 

Development of a patient safety culture 
scale for maternal and child health 
institutions in China: a cross-sectional 
validation study

Yuanyuan Wang,1 Hui Han,2 Liqian Qiu,3 Chaojie Liu,4 Yan Wang,2 Weiwei Liu5

To cite: Wang Y, Han H, Qiu L, 
et al.  Development of a patient 
safety culture scale for maternal 
and child health institutions 
in China: a cross-sectional 
validation study. BMJ Open 
2019;9:e025607. doi:10.1136/
bmjopen-2018-025607

 ► Prepublication history and 
additional material for this 
paper are available online. To 
view these files, please visit 
the journal online (http:// dx. doi. 
org/ 10. 1136/ bmjopen- 2018- 
025607).

YW and WL contributed equally.

Received 25 July 2018
Revised 22 May 2019
Accepted 15 July 2019

For numbered affiliations see 
end of article.

Correspondence to
Professor Weiwei Liu;  
 vivian_ liu@ bjmu. edu. cn

Professor Yan Wang;  
 wangyan@ bjmu. edu. cn

Original research

© Author(s) (or their 
employer(s)) 2019. Re-use 
permitted under CC BY-NC. No 
commercial re-use. See rights 
and permissions. Published by 
BMJ.

AbstrACt
Objective This study aimed to develop a patient safety 
culture (PSC) scale for maternal and child healthcare 
(MCH) institutions in China.
Methods A theoretical framework of PSC for MCH 
institutions was proposed through in-depth interviews with 
MCH workers and patients and Delphi expert consultations. 
The reliability and validity of the PSC scale were tested in 
a cross-sectional survey of 1256 MCH workers from 14 
MCH institutions in Zhejiang province of China. The study 
sample was randomly split into half for exploratory and 
confirmatory factor analyses, respectively. Test–retest 
reliability was assessed through a repeated survey of 63 
voluntary participants 2 weeks apart.
results The exploratory factor analysis extracted 10 
components: patient engagement in patient safety (six 
items), managerial response to patient safety risks 
(four items), perceived management support (five 
items), staff empowerment (four items), staffing and 
workloads (four items), reporting of adverse events 
(three items), defensive medical practice (three items), 
work commitment (three items), training (two items) 
and transfer and handoff (three items). A good model 
fit was found in the confirmatory factor analysis: χ2/
df=1.822, standardised root mean residual=0.048, root 
mean square error of approximation=0.038, comparative 
fit index=0.921, Tucker-Lewis index=0.907. The PSC 
scale had a Cronbach’s α coefficient of 0.89 (0.59–0.90 
for dimensional scales) and a test–retest reliability of 
0.81 (0.63–0.87 for dimensional reliability), respectively. 
The intracluster correlation coefficients confirmed a 
hierarchical nature of the data: individual health workers 
nested within MCH institutions.
Conclusion The PSC scale for MCH institutions has 
acceptable reliability and validity. Further studies 
are needed to establish benchmarking in a national 
representative sample through a multilevel modelling 
approach.

IntrOduCtIOn
The burden of unsafe healthcare is over-
whelming,1–3 resulting in increasing attention 
all over the world.4–7 One of the most salient 
challenges for building a safer healthcare 
system is to develop a just culture,8 9 in which 
common values, beliefs, attitudes, norms 

and behavioural characteristics on patient 
safety are shared by members of an organi-
sation.10 11 This is often called patient safety 
culture (PSC) or patient safety climate. A good 
PSC leads to good attitudes and behaviours of 
health workers, better patient care outcomes 
and more resilient organisations.12–18

It is important to measure PSC before any 
targeted intervention strategies are devel-
oped.11 19 PSC can be observed through a 
range of organisational behaviours, such 
as leadership, communication, teamwork, 
error reporting, non-punitive approach to 
errors, continuous learning and evidence-
based practice and so on.20 21 There have 
been a number of PSC measurement tools 
widely used around the world, such as the 
Hospital Survey on Patient Safety Culture 
(HSPSC),22 the Patient Safety Climate in 
Healthcare Organizations (PSCHO),23 the 
Safety Attitudes Questionnaire,24 and the 
Manchester Patient Safety Assessment Frame-
work.25 Several PSC tools have also been 
made available in China.26–31 However, there 
is a consensus that PSC measurements need 

strengths and limitations of this study

 ► Through a multi-stage research progress of quan-
titative and qualitative methods, a patient safety 
culture (PSC) scale for maternal and child health-
care (MCH) institutions was developed and verified 
on the basis of views and responses from different 
stakeholders, including front-line staff, managers, 
patients and experts in relevant fields.

 ► A hierarchical nature of PSC within MCH institutions 
in China has been preliminarily explored by intra-
cluster correlation coefficients and design effects.

 ► Like most PSC tools, the PSC scale for MCH institu-
tions collects data based on subjective reporting, in 
the absence of observable indicators.

 ► The results are context specific and caution should 
be taken when generalising the results.
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to adapt to the contexts of services, institutions, units and 
even individuals.32–36

Maternal and child healthcare (MCH) is one of the 
most important concerns in the sustainable development 
goals.37 MCH services refer to care for children during 
growth and development period and care for women 
during pregnancy, childbirth and postpartum period. 
Such services involve not only medical interventions on 
illness conditions, but also health promotion activities 
and preventive care. Integration of these services is essen-
tial to ensure optimal care outcomes, which often involves 
multiple providers and cross-organisational collabora-
tions. Unfortunately, MCH consumers (women and chil-
dren) are usually disadvantaged in access to healthcare 
due to their relatively low socioeconomic status.38 39 China 
has 3078 MCH institutions, with the majority (99.7%) 
owned by the government.40 The comprehensive network 
of MCH institutions covers all geographic catchments 
at the provincial, municipal and county levels.41 Besides 
providing MCH services, MCH institutions are consid-
ered part of the public health management system in 
China, taking a leading role in MCH care associated 
matters such as MCH statistics, workforce development 
and service supervisions. This network is believed to 
have played a critical role in China’s remarkable achieve-
ments on reducing under-five mortality rate and maternal 
mortality ratio42 and China has been evaluated by WHO 
as one of 10 low-income and middle-income ‘fast-track’ 
countries for MCH.43 As China has increasingly partici-
pated in global health governance, China’s model and 
experiences in MCH has been introduced into many 
low-income and middle-income countries.44–46

There is a paucity in the literature measuring PSC in 
MCH care settings, except for some studies in MCH clin-
ical services.47 48 The existing PSC tools, which mainly 
focus on hospital services, may not be applicable to MCH 
settings due to the special nature of MCH services, espe-
cially for those public health services.49 Thus, this study 
aimed to develop a PSC scale tailored to the specific 
context of MCH institutions in China. This scale can be 
used to measure PSC in MCH care settings and helpful to 
develop other PSC tools for public health services.

MethOds
theoretical framework development
A theoretical framework was developed for conceptual-
ising PSC through in-depth interviews (November 2014–
April 2015) with 79 MCH workers (20 managers, 59 care 
providers) and 39 patients from six MCH institutions 
(three in Hebei province and three in Beijing). A PSC 
framework emerged as a result of both inductive (based 
on the existing PSC theories) and deductive (open coding 
arising from data50) coding, containing 12 components 
and 69 items. Findings of the in-depth interviews and 
informed consent statement were published elsewhere.51

The content validity of the framework was evaluated 
through Delphi expert consultations. Fifteen experts (in 

the areas of MCH, patient safety, health services manage-
ment, nursing management and evidence-based medi-
cine) were invited to participate in three-round mail/
email consultations (from September to November 
2015). This resulted in a consensus of a 12-component 
framework, comprising 67 items: 30 items were modi-
fied to avoid ambiguity; three were moved from their 
prior assigned components to new ones; six items were 
rephrased into three; one item was deemed irrelevant 
and removed; two new items were added.

Item reduction
The theoretical framework was transformed into a ques-
tionnaire (the PSC survey for maternal and child health 
institutions, PSC scale for MCH institutions (PSCS-MCHI) 
(V.1.0)), with each item being rated on a 5-point Likert 
scale: 1=strongly disagree, 2=disagree, 3=neither, 4=agree, 
5=strongly agree. Two additional items were added in line 
with the HSPSC developed by the Agency for Healthcare 
Research and Quality,22 52 measuring ‘overall grade of 
patient safety’ (5=excellent, 4=very good, 3=acceptable, 
2=poor, 1=failing) and ‘number of events reported in the 
last 12 months’ (1=no events, 2=1 to 2 events, 3=3 to 5 
events, 4=6 to 10 events, 5=11 to 20 events, 6=21 events or 
more), respectively.

In January 2016, we invited 61 health workers from three 
MCH institutions in Beijing to participate in six focus 
groups (7–12 participants with different backgrounds for 
each group, two groups per institution). They completed 
the questionnaire first and then offered recommenda-
tions for improving the questionnaire. On average, the 
participants spent 12 min to complete the question-
naire (including the sociodemographic questions). As a 
result of the focus groups, wording of several questions 
was modified, along with a more detailed instruction for 
completion (PSCS-MCHI (V.2.0)).

In January and February 2016, a pilot survey was 
conducted on 429 MCH workers (including 46 repeated 
survey 2 weeks apart, according to approximately 10% 
sampling design in each institution and the principle 
of voluntary participation) from the same three MCH 
institutions in Beijing. Both classical test theory and item 
response theory53 were applied in data analyses: 21 items 
were filtered out, resulting in a 46-item scale (PSCS-MCHI 
(version 3.0)).

Validation study
The validation study was conducted in Zhejiang prov-
ince from October 2016 to January 2017. Zhejiang has 
88 MCH institutions.40 A call for expression of interest 
resulted in 14 MCH institutions participating in the study, 
including all levels of MCH institutions: one provincial 
hospital, three municipal hospital, one county-level 
hospital and nine county-level centre (online supplemen-
tary appendix A shows the characteristics of the partici-
pating institutions).

All MCH workers from the participating institutions 
were eligible for this study, including managers, medical 
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doctors, nurses, midwives, public health workers, allied 
health workers, pharmacists and support workers (eg, 
IT technicians, administrative staff, security workers and 
cleaners). They were invited to self-complete the survey 
anonymously on a voluntary based. A total of 1329 ques-
tionnaires were dispatched (along with an informed 
consent statement, return of the questionnaire was 
deemed consent, which was completely voluntary and 
anonymous), representing 22% of the eligible partic-
ipants. The participants were requested to return their 
completed questionnaires within 2 weeks to a deposit box 
placed in their institutions. All returned questionnaires 
with at least 80% of completed items (37 out of 46 items) 
were deemed valid and included in data analyses. This 
resulted in a final sample size of 1256 (91% of returned 
questionnaires). Of the participants, 70 volunteered to 
repeat the survey 10–14 days after completion of the initial 
survey: 63 (90%) returned a valid questionnaire in the 
repeated survey. This study’s ethical approval was obtained 
from Peking University Third Hospital Medical Science 
Research Ethics Committee (IRB00006761-M2014040).

Patients and public involvement
Patients and the public were not directly involved in the 
design and conception of this study.

statistical analysis
The 46 items measuring PSC contained 15 negatively 
worded items. They were all coded in a consistent way, with 
one indicating the worst PSC and five indicating the best 
PSC. Item scores in the same component were summed 
up to generate a composite score. As most exiting PSC 
tools, the data of scores in this study are not weighted 
yet. The questionnaire also collected socio-demographic 
information of the respondents (eg, age, sex, educational 
attainment, years of working in health industry, years of 
working with current employer, position, average weekly 
workload and direct contacts with patients). The distri-
bution of respondents with different characteristics was 
compared between the two samples split for factor anal-
yses (see details below) and against the total sample.

The sample was randomly split into half for exploratory 
factor analysis (EFA, n=628) and confirmatory factor 
analysis (CFA, n=628), respectively. The EFA extracted a 
structure of the scale, which was then confirmed in the 
CFA. We used principal axis factoring with varimax rota-
tion in EFA. The number of extracted factors was deter-
mined by eigenvalues (λ>1). An item with a lower than 
0.4 factor loading score on any extracted factors or with 
serious cross-loadings (similar loadings on two or more 
factors) was removed.28 54 We performed CFA with robust 
maximum likelihood because the distribution of data 
was not normal.55 The fitness of model was examined 
using a series of indices: chi-square/df (χ2/df <3), stan-
dardised root mean residual (SRMR <0.05), root mean 
square error of approximation (root mean square error 
of approximation (RMSEA) <0.05), comparative fit index 

(CFI >0.90), and Tucker-Lewis index (TLI >0.90).56–58 In 
addition, the factor loading scores have to exceed 0.40.

The total sample was then used for further exam-
inations of the reliability of the confirmed scale, and 
the hierarchical nature of the PSC data. The subscales 
(components) of the PSC scale were supposed to be 
correlated but with a <0.80 correlation coefficient to be 
considered unique and free from multicollinearity.52 
We used Spearman rank-order correlation tests because 
the distribution of data was not normal (online supple-
mentary appendix 1). We calculated Cronbach’s alpha 
(α) coefficients to assess the internal consistency of the 
PSC scale and its subscales. The test–retest reliability was 
assessed using Spearman rank-order correlation coeffi-
cients (for non-normal distributed data). A Cronbach’s 
α or a Spearman correlation coefficient over 0.70 was 
considered an indication of good reliability.11

We assumed that the PSC data had a hierarchical 
structure: individual health workers nested within MCH 
institutions. To test the hypothesis, we calculated intra-
cluster correlation coefficients (ICCs) to assess both 
within-level homogeneity and between-level heteroge-
neity.59 The ICCs for each subscale were estimated as a 
ratio of between-level variance (σ2

w) to total variance(σ2
b) 

using an empty model (which is identical to a one-way 
random effect analysis of variance): ICC=σ2

b/(σ2
w +σ2

b).60 
A high ICC value (>0.05) indicates that multilevel model-
ling should be considered for explaining between-level 
heterogeneity.28 52 But because ICC values are sensitive 
to the within-level sample size, we calculated design 
effects, which equal to 1+(average within level sample 
size−1)*ICC. The multilevel nature of data should be 
assumed when the design effect is higher than 2.52 61 In 
this study, we tested three sets of two-level models: indi-
vidualposition (individuals clustered by position); indi-
vidual-institution (individuals clustered by institution); 
individual-(position*institution) (individuals clustered 
by position and institution). In order to reach the least 
within-level sample size (≥10),60 only 36 groups with 10 
or more individuals in each group (up to 985 individuals 
in total) were included in the individual-(position*insti-
tution) analysis.

We used Epidata V.3.1 software for data entry, Mplus 
V.5.1 software for CFA, and SPSS V.20.0 software for all 
other analyses.

results
Characteristics of respondents
Most respondents (87%) were female; about half were 
younger than 35 years old; 72% obtained a university 
degree. The largest group of respondents was medical 
doctors (29%), followed by nurses and midwives (28%), 
allied health (13%) and public health workers (12%). No 
significant differences were found in the characteristics 
of respondents between the samples for EFA and CFA 
(table 1).

https://dx.doi.org/10.1136/bmjopen-2018-025607
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Table 1 Characteristics of respondents (%)

Characteristics
Total
(N=1256)

Sample for EFA 
(N=628)

Sample for CFA
(N=628) X2 P value

Age (years)

  ≤24 9.39 9.71 9.08 3.787 0.285

  25–34 39.65 40.29 39.01

  35–44 28.98 26.59 31.37

  ≥45 21.89 23.25 20.54

  Missing 0.08 0.16 0.00

Sex

  Male 12.74 12.42 13.06 0.157 0.692

  Female 83.52 84.24 82.80

  Missing 3.74 3.34 4.14

Education

  Up to secondary education 7.56 8.60 6.53 2.344 0.504

  Associate degree 20.14 20.06 20.22

  Bachelor degree 61.23 59.87 62.58

  Master degree or higher 10.75 11.15 10.35

  Missing 0.32 0.32 0.32

Years of working in health industry

  <1 6.69 7.17 6.21 4.906 0.428

  1–5 22.45 21.82 23.09

  6–10 21.89 23.73 20.06

  11–15 12.98 11.46 14.49

  16–20 13.06 12.74 13.38

  ≥21 22.61 22.77 22.45

  Missing 0.32 0.32 0.32

Years of working with current employer

  <1 9.71 10.67 8.76 8.246 0.143

  1–5 27.63 26.59 28.66

  6–10 21.97 23.57 20.38

  11–15 12.50 10.35 14.65

  16–20 10.35 10.03 10.67

  ≥21 17.44 18.15 16.72

  Missing 0.40 0.64 0.16

Average weekly workload (hours)

  ≤8 63.61 64.65 62.58 2.420 0.298

  9–10 28.82 27.23 30.41

  ≥11 7.17 7.96 6.37

  Missing 0.40 0.16 0.64

Direct contacts with patients

  Yes 85.51 85.99 85.03 0.228 0.633

  No 9.08 9.55 8.60

  Missing 5.41 4.46 6.37

Institution

  Provincial MCH hospital 23.57 23.25 23.89 0.336 0.953

  Municipal MCH hospital 41.64 41.40 41.88

Continued
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Characteristics
Total
(N=1256)

Sample for EFA 
(N=628)

Sample for CFA
(N=628) X2 P value

  County MCH hospital 7.88 8.28 7.48

  County MCH centre 26.91 27.07 26.75

Position

  Manager 7.56 7.48 7.64 1.714 0.974

  Medical doctor 29.14 29.14 29.14

  Nurse 24.12 23.41 24.84

  Allied health 12.98 13.22 12.74

  Midwife 3.98 3.82 4.14

  Pharmacist 4.62 5.10 4.14

  Public health worker 11.86 12.42 11.31

  Others 5.65 5.25 6.05

  Missing 0.08 0.16 0.00

Percentages may not add to 100 due to rounding.
CFA, confirmatory factor analysis; EFA, exploratory factor analysis; MCH, maternal and child healthcare.

Table 1 Continued

Construct validity of the PsC scale
The EFA resulted in a scale with 10 components and a 
total of 37 items (table 2). Nine items were removed: four 
items (Q92, Q56, Q43 and Q46) were removed due to 
low factor loadings (≤0.40); three (Q21, Q81 and Q114) 
were removed due to serious cross-loadings; one (Q53) 
was removed because it was the sole item for an additional 
factor (factor 11). In addition, another item (Q72) was 
removed because it loaded high on a factor (Factor 1) 
deviated from its prior assigned component.

The 10 components were named as: (1) patient engage-
ment (six items); (2) managerial response to patient 
safety risks (four items); (3) perceived management 
support (five items); (4) staff empowerment (four items); 
(5) staffing and workloads (four items); (6) reporting of 
adverse events (three items); (7) defensive medical prac-
tice (three items); (8) work commitment (three items); 
(9) training (two items); (10) transfer and handoff (three 
items). The CFA confirmed that the 10-component 
structure of PSC scale (37 items) had a good model fit: 
χ2=1040.263, df=571, p<0.001, χ2/df=1.822, SRMR=0.048, 
RMSEA=0.038 (90% CI 0.034 to 0.041), CFI=0.921, 
TLI=0.907. All of the 37 items had a factor loading 
exceeding 0.4 (table 2).

PsC scores and correlations
The mean item scores ranged from 2.18 to 4.16, with 
a ceiling effect (percentage of respondents with the 
maximum score) ranging from 0.48% to 23.81% and a 
floor effect (percentage of respondents with the minimum 
score) ranging from 0% to 20.78%. The respondents 
had a mean subscale score ranging from 2.37 (‘staffing 
and workloads’) to 4.02 (‘work commitment’). Ceiling 
effects and floor effects on subscale scores were found in 
0.16%–5.10% and 0%–2.23% of respondents, respectively 

(details can be found in online supplementary appendix 
B).

The subscales had weak to medium positive correla-
tions (p<0.001), except for the component of ‘staffing 
and workloads’ (table 3). ‘Staffing and workloads’ was 
found to be negatively correlated with ‘reporting of 
adverse events’ and ‘work commitment’ (p<0.05). It had 
no significant correlations (p>0.05) with ‘patient engage-
ment’, ‘managerial response to patient safety risks’ and 
‘transfer and handoff’.

Overall, the respondents gave a positive rating to 
patient safety: 16.64% ‘excellent’, 54.58% ‘very good’ and 
27.45% ‘acceptable’, compared with 1.16% ‘poor’ and 
0.17% ‘failing’. The majority (78.59%) did not report any 
events over the past 12 months, while 18.47% reported 1–2 
events, 2.85% reported 3–5 events and 0.08% reported 
6–10 events. Patient safety grade was correlated with all 
of the 10 PSC subscales (p<0.001). Whereas, the number 
of events reported was only correlated with ‘reporting of 
adverse events’ and ‘work commitment’ (p<0.05).

reliability of the PsC scale
The PSC scale had a Cronbach’s α coefficient of 0.89, with 
seven dimensional α exceeding 0.70. Three subscales had 
lower than 0.7 α coefficients: 0.591 for ‘defensive medical 
practice’ (increased to 0.645 if Q12 was removed); 0.690 
for ‘staffing and workloads’ (increased to 0.715 if Q36 was 
removed); 0.657 for ‘transfer and handoff’ (increased to 
0.731 if Q45 was removed). Further analyses revealed 
negligible impacts on the validity of the PSC scale by 
removing Q12, Q36 and Q45 (online supplementary 
appendix C–E). The test–retest reliability of the PSC 
reached 0.81, with eight subscales exceeding 0.7 and two 
exceeding 0.6 (table 3).

https://dx.doi.org/10.1136/bmjopen-2018-025607
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https://dx.doi.org/10.1136/bmjopen-2018-025607
https://dx.doi.org/10.1136/bmjopen-2018-025607


6 Wang Y, et al. BMJ Open 2019;9:e025607. doi:10.1136/bmjopen-2018-025607

Open access 

Ta
b

le
 2

 
Ite

m
 fa

ct
or

 lo
ad

in
gs

: r
es

ul
ts

 fr
om

 E
FA

 (p
rin

ci
p

al
-a

xi
s 

fa
ct

or
in

g 
w

ith
 v

ar
im

ax
 r

ot
at

io
n)

 a
nd

 C
FA

 (r
ob

us
t 

m
ax

im
um

 li
ke

lih
oo

d
)

It
em

E
FA

 (N
=

62
8)

C
FA

 
(N

=
62

8)
1

2
3

4
5

6
7

8
9

10
11

1.
 P

at
ie

nt
 e

ng
ag

em
en

t

Q
12

5.
 I 

re
sp

ec
t 

p
at

ie
nt

 r
ig

ht
s 

an
d

 w
ill

in
gn

es
s

0.
85

2
0.

11
3

0.
07

8
0.

10
4

0.
00

2
0.

01
7

0.
05

2
0.

15
0

−
0.

00
3

0.
07

7
−

0.
00

1
0.

79
3

Q
12

4.
 W

e 
em

p
ha

si
se

 h
ea

lth
 e

d
uc

at
io

n 
of

 p
at

ie
nt

s
0.

80
5

0.
13

2
0.

03
6

0.
19

5
−

0.
03

3
0.

10
9

0.
11

6
0.

17
4

0.
07

9
0.

07
4

0.
02

2
0.

84
4

Q
12

3.
 W

e 
of

te
n 

ta
ke

 a
d

vi
ce

s 
fr

om
 p

at
ie

nt
s 

to
 im

p
ro

ve
 

se
rv

ic
es

0.
78

6
0.

12
0

0.
02

6
0.

16
3

−
0.

01
4

0.
05

0
0.

10
3

0.
11

9
0.

14
7

0.
10

8
0.

01
5

0.
81

3

Q
12

1.
 I 

in
fo

rm
 p

at
ie

nt
s 

as
 fu

lly
 a

s 
I c

an
 (e

g,
 a

lte
rn

at
iv

e 
p

la
ns

 a
nd

 r
is

ks
)

0.
77

2
0.

16
8

0.
07

2
−

0.
05

1
−

0.
02

1
0.

07
5

0.
02

4
0.

09
9

0.
12

7
0.

06
2

0.
06

7
0.

68
1

Q
12

2.
 I 

re
sp

on
d

 t
o 

an
y 

q
ue

st
io

ns
 a

sk
ed

 b
y 

p
at

ie
nt

s
0.

76
7

0.
09

2
0.

09
2

0.
05

1
0.

07
3

0.
14

5
0.

01
7

0.
09

9
0.

08
0

0.
00

3
0.

00
9

0.
59

9

Q
12

6.
 P

at
ie

nt
s 

ar
e 

en
co

ur
ag

ed
 t

o 
in

vo
lv

e 
in

 p
at

ie
nt

 
sa

fe
ty

 in
iti

at
iv

e
0.

70
1

0.
13

2
0.

04
2

0.
27

1
−

0.
04

1
0.

15
1

0.
03

1
0.

05
0

0.
05

1
0.

05
9

0.
00

2
0.

70
8

(D
)Q

72
. W

he
n 

a 
p

ot
en

tia
l r

is
k 

em
er

ge
s,

 w
e 

w
ill

 r
em

ed
y 

it 
tim

el
y 

to
 a

vo
id

 w
or

se
ni

ng
 s

itu
at

io
n

0.
44

5
0.

28
1

0.
11

5
−

0.
01

8
−

0.
07

3
0.

30
4

0.
08

9
0.

26
9

0.
17

3
0.

23
0

0.
00

3
–

2.
 M

an
ag

er
ia

l r
es

p
on

se
 t

o 
p

at
ie

nt
 s

af
et

y 
ris

ks

Q
54

. T
im

el
y 

fe
ed

b
ac

k 
is

 g
iv

en
 t

o 
re

p
or

te
d

 a
d

ve
rs

e 
ev

en
ts

0.
19

4
0.

70
1

0.
17

9
0.

17
5

0.
06

4
0.

19
7

0.
05

9
0.

11
7

0.
08

7
0.

12
5

−
0.

08
5

0.
74

0

Q
71

. A
p

ar
t 

fr
om

 in
ci

d
en

ts
, m

in
or

 e
rr

or
s 

or
 n

ea
r 

m
is

se
s 

ar
e 

tr
ea

te
d

 s
er

io
us

ly
 a

s 
w

el
l

0.
20

1
0.

69
4

0.
10

8
0.

15
4

−
0.

02
0

0.
02

7
0.

02
2

0.
09

8
−

0.
03

4
0.

10
1

−
0.

04
3

0.
60

3

Q
52

. F
ro

nt
lin

e 
w

or
ke

rs
 a

re
 e

nc
ou

ra
ge

d
 t

o 
re

p
or

t 
ad

ve
rs

e 
ev

en
ts

0.
23

3
0.

66
2

0.
19

8
0.

25
5

−
0.

04
8

0.
20

7
0.

02
8

0.
12

2
0.

09
8

0.
11

4
−

0.
07

3
0.

77
3

Q
25

. R
is

k 
m

an
ag

em
en

t 
an

d
 r

es
p

on
d

in
g 

m
ec

ha
ni

sm
 

ha
s 

b
ee

n 
es

ta
b

lis
he

d
0.

20
5

0.
60

0
0.

03
0

0.
25

9
0.

00
3

0.
19

2
0.

13
6

0.
24

3
0.

14
5

0.
13

2
0.

00
8

0.
76

6

(D
)Q

21
. I

n 
th

e 
or

ga
ni

sa
tio

n,
 r

eg
ul

at
io

ns
 a

nd
 

p
ro

ce
d

ur
es

 a
re

 im
p

ro
vi

ng
 c

on
tin

uo
us

ly
0.

25
9

0.
46

1
0.

04
7

0.
43

0
−

0.
01

9
0.

10
3

0.
17

6
0.

25
0

0.
29

4
0.

07
1

0.
09

5
–

3.
 P

er
ce

iv
ed

 m
an

ag
em

en
t 

su
p

p
or

t

Q
10

3.
 In

 t
he

 in
st

itu
tio

n,
 p

ub
lic

 h
ea

lth
 d

ep
ar

tm
en

ts
 a

nd
 

th
ei

r 
st

af
f a

re
 s

ub
je

ct
 t

o 
ig

no
ra

nc
e 

or
 p

re
ju

d
ic

e 
(R

)
0.

02
6

0.
15

5
0.

74
6

−
0.

05
0

0.
16

6
0.

00
2

0.
05

6
0.

10
1

0.
10

9
−

0.
02

8
0.

02
8

0.
52

4

Q
35

. I
n 

re
so

ur
ce

 a
llo

ca
tio

n 
w

ith
in

 t
he

 in
st

itu
tio

n,
 

p
rio

rit
y 

is
 g

iv
en

 t
o 

cl
in

ic
al

 r
at

he
r 

th
an

 p
ub

lic
 h

ea
lth

 
ac

tiv
iti

es
 (R

)

0.
06

1
0.

25
0

0.
69

9
0.

08
6

0.
12

9
0.

03
3

0.
14

7
−

0.
08

1
0.

06
4

0.
00

2
0.

11
1

0.
45

9

Q
11

. M
an

ag
em

en
t 

su
p

p
or

t 
is

 n
ot

 d
em

on
st

ra
te

d
 fo

r 
ac

co
m

p
lis

hi
ng

 a
ll 

p
ub

lic
 h

ea
lth

 t
as

ks
 (R

)
0.

09
7

0.
24

9
0.

60
5

0.
04

1
−

0.
02

4
0.

04
3

0.
27

8
0.

06
1

−
0.

05
7

0.
13

5
0.

13
2

0.
56

1

Q
63

. I
nd

iv
id

ua
l w

or
ke

rs
 in

vo
lv

ed
 in

 a
d

ve
rs

e 
ev

en
ts

 a
re

 
p

re
ju

d
ic

ed
 a

ga
in

st
 b

y 
co

lle
ag

ue
s 

(R
)

0.
14

9
−

0.
12

8
0.

59
6

0.
05

0
0.

10
6

0.
21

6
0.

04
6

0.
15

4
0.

12
1

−
0.

03
9

−
0.

12
6

0.
47

0

Q
44

. C
om

m
un

ic
at

io
n 

is
 u

ns
at

is
fa

ct
or

y 
b

et
w

ee
n 

su
p

er
vi

so
rs

 a
nd

 s
ub

or
d

in
at

es
 (R

)
0.

18
3

0.
16

3
0.

43
4

0.
27

1
0.

09
1

−
0.

01
1

0.
32

7
0.

03
6

0.
01

7
0.

22
6

−
0.

33
8

0.
55

1

4.
 S

ta
ff

 e
m

p
ow

er
m

en
t

C
on

tin
ue

d



7Wang Y, et al. BMJ Open 2019;9:e025607. doi:10.1136/bmjopen-2018-025607

Open access

It
em

E
FA

 (N
=

62
8)

C
FA

 
(N

=
62

8)
1

2
3

4
5

6
7

8
9

10
11

Q
14

. M
an

ag
er

s 
ar

e 
co

m
m

itt
ed

 t
o 

cr
ea

tin
g 

a 
go

od
 

w
or

ki
ng

 a
tm

os
p

he
re

0.
24

2
0.

25
4

0.
10

9
0.

72
3

0.
02

1
0.

10
2

0.
00

2
−

0.
00

6
0.

05
2

0.
23

7
−

0.
01

2
0.

69
0

Q
22

. I
n 

th
e 

in
st

itu
tio

n,
 fa

ir 
an

d
 fe

as
ib

le
 m

ot
iv

at
io

n 
m

ec
ha

ni
sm

s 
ex

is
t

0.
04

0
0.

18
9

0.
03

0
0.

70
2

0.
11

8
0.

14
9

0.
00

2
0.

08
4

0.
17

9
0.

04
3

−
0.

12
5

0.
61

7

Q
26

. F
ro

nt
lin

e 
w

or
ke

rs
 a

re
 a

b
le

 t
o 

ge
t 

in
vo

lv
ed

 in
 

d
ec

is
io

n-
m

ak
in

g
0.

13
4

0.
07

3
−

0.
04

5
0.

64
9

0.
15

4
0.

16
5

−
0.

03
9

0.
10

8
0.

22
5

−
0.

00
6

0.
09

0
0.

61
7

Q
16

. M
an

ag
er

s 
m

ak
e 

ef
fo

rt
s 

to
 im

p
ro

ve
 fa

ci
lit

ie
s 

an
d

 
en

vi
ro

nm
en

ts
0.

27
6

0.
29

8
0.

20
4

0.
54

4
−

0.
00

4
0.

03
1

−
0.

06
8

0.
06

0
−

0.
01

1
0.

22
6

−
0.

02
5

0.
58

5

(D
)Q

81
. M

an
ag

er
s 

em
p

ha
si

se
 c

on
tin

uo
us

 le
ar

ni
ng

 a
nd

 
tr

ai
ni

ng
 o

f h
ea

lth
 w

or
ke

rs
0.

20
0

0.
37

3
0.

09
0

0.
44

4
−

0.
03

4
0.

04
0

0.
08

0
0.

30
6

0.
40

0
−

0.
08

6
0.

03
2

–

5.
 S

ta
ffi

ng
 a

nd
 w

or
kl

oa
d

s

Q
33

. S
ta

ffi
ng

 is
 fa

r 
fr

om
 s

uf
fic

ie
nt

 t
o 

m
ee

t 
w

or
kl

oa
d

 
re

q
ui

re
m

en
ts

 (R
)

−
0.

02
4

−
0.

04
2

0.
04

7
0.

01
7

0.
78

8
−

0.
08

1
0.

09
8

−
0.

03
1

−
0.

03
1

0.
05

2
−

0.
02

9
0.

76
5

Q
34

. O
ve

rlo
ad

in
g 

p
re

ve
nt

s 
us

 fr
om

 p
ro

vi
d

in
g 

th
e 

b
es

t 
se

rv
ic

es
 w

e 
ca

n 
(R

)
−

0.
00

7
−

0.
02

5
0.

14
8

0.
04

3
0.

77
5

−
0.

02
7

0.
10

7
−

0.
03

4
0.

10
6

0.
06

3
−

0.
03

7
0.

78
0

Q
32

. I
 o

ft
en

 fe
el

 t
oo

 b
us

y 
in

 w
or

k 
(R

)
−

0.
01

3
−

0.
03

7
0.

20
3

0.
13

2
0.

59
3

−
0.

04
2

0.
08

8
−

0.
01

7
−

0.
19

7
0.

07
0

−
0.

08
8

0.
50

4

Q
36

. F
ro

nt
lin

e 
w

or
ke

rs
 h

av
e 

en
ou

gh
 t

im
e 

to
 p

re
p

ar
e 

fr
om

 s
er

vi
ci

ng
 o

ne
 p

at
ie

nt
 o

r 
p

ro
ce

d
ur

e 
to

 a
no

th
er

−
0.

02
2

0.
08

6
−

0.
15

6
0.

01
1

0.
56

5
0.

00
4

−
0.

27
9

−
0.

03
3

0.
36

3
0.

15
8

0.
12

9
0.

42
5

(D
)Q

92
. I

 fe
el

 b
ur

ne
d

 o
ut

 fr
om

 m
y 

w
or

k 
(R

)
−

0.
00

2
0.

22
1

0.
28

7
0.

14
5

0.
40

4
0.

06
0

0.
26

4
0.

25
1

0.
00

1
−

0.
05

0
0.

00
2

–

6.
 R

ep
or

tin
g 

of
 a

d
ve

rs
e 

ev
en

ts

Q
67

. I
f a

n 
in

ci
d

en
t 

ha
p

p
en

s 
an

d
 m

ay
 h

ar
m

 t
he

 p
at

ie
nt

, 
I w

ill
 r

ep
or

t 
it

0.
16

6
0.

13
9

0.
04

7
0.

21
7

−
0.

06
5

0.
77

5
0.

11
3

0.
09

9
0.

06
2

0.
09

2
0.

11
3

0.
78

9

Q
61

. I
f a

n 
in

ci
d

en
t 

ha
p

p
en

s 
an

d
 m

ay
 n

ot
 h

ar
m

 t
he

 
p

at
ie

nt
s,

 I 
w

ill
 r

ep
or

t 
it 

as
 w

el
l

0.
07

1
0.

12
8

0.
08

0
0.

08
7

0.
04

2
0.

77
1

−
0.

05
5

0.
07

5
0.

09
4

0.
01

9
−

0.
08

4
0.

58
9

Q
66

. I
f a

n 
in

ci
d

en
t 

in
vo

lv
es

 m
y 

co
lle

ag
ue

s,
 I 

w
ill

 r
ep

or
t 

it 
as

 w
el

l
0.

29
2

0.
14

9
0.

09
7

0.
11

2
−

0.
17

6
0.

69
7

0.
09

3
0.

13
1

−
0.

01
5

0.
11

3
0.

09
8

0.
84

6

(D
)Q

56
. W

e 
em

p
ha

si
se

 a
na

ly
si

ng
 a

nd
 le

ar
ni

ng
 fr

om
 

ad
ve

rs
e 

ev
en

ts
0.

31
0

0.
26

8
0.

05
7

0.
07

5
−

0.
10

4
0.

32
5

0.
25

0
0.

30
0

0.
24

0
0.

23
3

−
0.

05
8

–

7.
 D

ef
en

si
ve

 m
ed

ic
al

 p
ra

ct
ic

e

Q
11

2.
 T

o 
av

oi
d

 d
is

p
ut

e,
 I 

m
ay

 y
ie

ld
 t

o 
p

at
ie

nt
 

d
em

an
d

s 
ra

th
er

 t
ha

n 
ad

he
re

 t
o 

p
rin

ci
p

le
s 

an
d

 
gu

id
el

in
es

 (R
)

0.
06

7
0.

07
5

0.
06

5
−

0.
05

4
0.

01
2

−
0.

01
9

0.
73

7
0.

01
0

0.
13

0
0.

02
7

0.
00

7
0.

46
1

Q
11

1.
 T

o 
m

iti
ga

te
 h

ig
h 

ris
ks

, w
e 

m
ay

 r
ef

us
e 

so
m

e 
p

at
ie

nt
s 

w
ith

 c
on

d
iti

on
s 

w
e 

m
ay

 b
e 

ab
le

 t
o 

ha
nd

le
 (R

)
0.

13
8

−
0.

02
7

0.
13

6
−

0.
03

4
0.

15
4

0.
11

1
0.

71
0

0.
03

6
0.

20
2

−
0.

08
4

0.
05

6
0.

54
2

Q
12

. M
an

ag
er

s 
ca

nn
ot

 g
iv

e 
p

rio
rit

ie
s 

to
 p

at
ie

nt
 s

af
et

y 
fo

r 
co

nc
er

ns
 o

f p
ro

fit
s 

or
 r

ep
ut

at
io

ns
 (R

)
0.

04
4

0.
25

0
0.

29
9

−
0.

04
1

0.
11

8
0.

06
7

0.
52

7
0.

06
9

−
0.

11
3

0.
14

9
0.

09
0

0.
57

2

Ta
b

le
 2

 
C

on
tin

ue
d

C
on

tin
ue

d



8 Wang Y, et al. BMJ Open 2019;9:e025607. doi:10.1136/bmjopen-2018-025607

Open access 

It
em

E
FA

 (N
=

62
8)

C
FA

 
(N

=
62

8)
1

2
3

4
5

6
7

8
9

10
11

(D
)Q

11
4.

 I 
ad

m
it 

th
at

 u
nn

ec
es

sa
ry

 t
re

at
m

en
ts

 a
nd

 
in

te
rv

en
tio

ns
 e

xi
st

 in
 t

he
 in

st
itu

tio
n 

(R
)

0.
01

8
−

0.
11

3
0.

43
6

0.
24

0
0.

05
7

0.
07

3
0.

45
7

0.
13

6
−

0.
12

9
0.

05
7

0.
19

4
–

(D
)Q

43
. I

n 
th

e 
in

st
itu

tio
n,

 c
ro

ss
-u

ni
t 

te
am

w
or

k 
is

 n
ot

 
sa

tis
fa

ct
or

y 
(R

)
0.

01
7

0.
07

5
0.

32
5

0.
25

5
0.

11
9

−
0.

07
0

0.
36

6
0.

08
5

−
0.

03
0

0.
22

9
−

0.
36

5
–

8.
 W

or
k 

co
m

m
itm

en
t

Q
93

. I
 c

an
 s

er
ve

 p
at

ie
nt

s 
w

ith
 c

om
p

as
si

on
 a

nd
 

em
p

at
hy

0.
21

6
0.

20
3

0.
03

5
0.

09
5

−
0.

01
3

0.
11

9
0.

05
2

0.
74

3
0.

03
0

0.
04

5
−

0.
09

6
0.

63
4

Q
94

. I
 h

av
e 

p
at

ie
nc

e 
an

d
 g

oo
d

 a
tt

itu
d

es
 in

 m
y 

w
or

k
0.

24
3

0.
14

5
0.

06
2

0.
15

2
0.

05
5

0.
18

4
0.

11
5

0.
69

5
−

0.
01

6
0.

12
2

0.
01

5
0.

73
6

Q
84

. I
 n

ee
d

 t
o 

le
ar

n 
co

nt
in

uo
us

ly
0.

33
3

0.
23

3
0.

23
1

0.
02

1
−

0.
10

3
0.

00
2

−
0.

05
5

0.
53

4
0.

01
2

0.
12

7
0.

17
3

0.
65

5

9.
 T

ra
in

in
g

Q
86

. I
n 

th
e 

in
st

itu
tio

n,
 w

e 
ar

e 
p

ro
vi

d
ed

 w
ith

 e
no

ug
h 

tr
ai

ni
ng

 t
o 

im
p

ro
ve

 c
om

p
et

en
cy

0.
15

7
0.

07
8

0.
06

0
0.

27
6

0.
06

4
0.

08
4

0.
14

1
0.

04
3

0.
72

8
0.

08
7

−
0.

05
7

0.
79

2

Q
85

. N
ew

 e
m

p
lo

ye
es

 a
re

 p
ro

vi
d

ed
 w

ith
 e

no
ug

h 
tr

ai
ni

ng
 t

o 
ad

ap
t 

to
 r

eg
ul

at
io

ns
 a

nd
 p

ro
ce

d
ur

es
 

q
ui

ck
ly

0.
20

2
0.

10
4

0.
10

5
0.

16
8

−
0.

00
9

0.
07

2
0.

09
8

−
0.

02
8

0.
72

1
0.

18
9

−
0.

02
4

0.
80

4

10
. T

ra
ns

fe
r 

an
d

 h
an

d
of

f

Q
41

. C
ro

ss
-i

ns
tit

ut
io

na
l r

ef
er

ra
ls

 a
re

 e
ffi

ci
en

t 
to

 e
ns

ur
e 

sa
fe

 c
ar

e 
fo

r 
w

om
en

 a
nd

 c
hi

ld
re

n
0.

11
8

0.
21

1
−

0.
04

2
0.

11
3

0.
22

1
0.

12
5

0.
00

9
0.

01
8

0.
11

0
0.

72
7

−
0.

07
2

0.
60

6

Q
42

. S
up

er
vi

si
on

 a
nd

 c
oo

rd
in

at
io

n 
of

 c
ar

e 
w

ith
in

 t
he

 
sa

m
e 

ar
ea

 a
cr

os
s 

M
C

H
 in

st
itu

tio
ns

 is
 s

at
is

fa
ct

or
y

0.
13

7
0.

18
7

0.
04

1
0.

17
6

0.
15

7
0.

06
3

0.
07

4
0.

17
3

0.
12

5
0.

72
0

0.
05

2
0.

73
4

Q
45

. H
an

d
of

f i
s 

ha
nd

le
d

 s
er

io
us

ly
 a

nd
 c

ar
ef

ul
ly

0.
29

2
−

0.
03

5
0.

33
1

0.
04

1
−

0.
22

0
0.

13
7

0.
01

5
0.

31
1

0.
29

8
0.

43
3

0.
11

8
0.

53
4

(D
)Q

46
. T

ea
m

w
or

k 
is

 s
at

is
fa

ct
or

y 
in

 m
y 

un
it

0.
28

1
−

0.
08

1
0.

30
9

0.
10

1
−

0.
13

1
0.

09
9

0.
03

6
0.

38
8

0.
37

8
0.

39
4

0.
00

0
–

(D
)Q

53
. I

n 
th

e 
in

st
itu

tio
n,

 a
d

ve
rs

e 
ev

en
ts

 a
re

 m
os

tly
 

at
tr

ib
ut

ab
le

 t
o 

in
d

iv
id

ua
l r

ea
so

ns
 (R

)
0.

11
0

−
0.

07
2

0.
15

0
0.

01
8

−
0.

04
9

0.
03

8
0.

16
2

0.
02

1
−

0.
03

5
0.

03
8

0.
78

2
–

(R
) i

nd
ic

at
es

 r
ev

er
se

 s
co

re
 fo

r 
a 

ne
ga

tiv
el

y 
w

or
d

ed
 it

em
.

(D
) i

nd
ic

at
es

 a
n 

ite
m

 t
ha

t 
w

as
 e

lim
in

at
ed

 a
s 

a 
re

su
lt 

of
 E

FA
.

C
FA

, c
on

fir
m

at
or

y 
fa

ct
or

 a
na

ly
si

s;
 E

FA
, e

xp
lo

ra
to

ry
 fa

ct
or

 a
na

ly
si

s;
 M

C
H

, m
at

er
na

l a
nd

 c
hi

ld
 h

ea
lth

ca
re

.

Ta
b

le
 2

 
C

on
tin

ue
d



9Wang Y, et al. BMJ Open 2019;9:e025607. doi:10.1136/bmjopen-2018-025607

Open access

Ta
b

le
 3

 
S

p
ea

rm
an

 c
or

re
la

tio
ns

, i
nt

er
na

l c
on

si
st

en
cy

 a
nd

 t
es

t–
re

te
st

 r
el

ia
b

ili
ty

 o
f p

at
ie

nt
 s

af
et

y 
cu

ltu
re

 s
ub

sc
al

es

S
ub

sc
al

e

P
S

G
N

E
R

1
2

3
4

5
6

7
8

9
10

S
p

ea
rm

an
 r

an
k-

or
d

er
 c

or
re

la
tio

n 
(n

=
12

56
)

 
 1.

 P
at

ie
nt

 e
ng

ag
em

en
t

1

 
 2.

 M
an

ag
er

ia
l r

es
p

on
se

 t
o 

p
at

ie
nt

 s
af

et
y 

ris
ks

0.
51

8*
*

1

 
 3.

 P
er

ce
iv

ed
 m

an
ag

em
en

t 
su

p
p

or
t

0.
25

6*
*

0.
35

3*
*

1

 
 4.

 S
ta

ff 
em

p
ow

er
m

en
t

0.
45

4*
*

0.
59

1*
*

0.
27

2*
*

1

 
 5.

 S
ta

ffi
ng

 a
nd

 w
or

kl
oa

d
s

−
0.

04
2

−
0.

01
4

0.
08

0*
0.

18
3*

*
1

 
 6.

 R
ep

or
tin

g 
of

 a
d

ve
rs

e 
ev

en
ts

0.
42

8*
*

0.
44

6*
*

0.
23

9*
*

0.
35

9*
*

−
0.

05
6*

1

 
 7.

 D
ef

en
si

ve
 m

ed
ic

al
 p

ra
ct

ic
e

0.
23

2*
*

0.
26

8*
*

0.
41

6*
*

0.
13

0*
*

0.
08

5*
0.

18
2*

*
1

 
 8.

 W
or

k 
co

m
m

itm
en

t
0.

45
0*

*
0.

43
6*

*
0.

25
2*

*
0.

29
3*

*
−

0.
11

1*
*

0.
29

4*
*

0.
15

8*
*

1

 
 9.

 T
ra

in
in

g
0.

37
6*

*
0.

38
2*

*
0.

22
4*

*
0.

43
0*

*
0.

14
0*

*
0.

30
3*

*
0.

23
7*

*
0.

21
2*

*
1

 
 10

. T
ra

ns
fe

r 
an

d
 h

an
d

of
f

0.
41

5*
*

0.
44

8*
*

0.
33

6*
*

0.
39

0*
*

0.
03

3
0.

33
1*

*
0.

22
9*

*
0.

32
1*

*
0.

40
1*

*
1

 
 P

at
ie

nt
 s

af
et

y 
gr

ad
e 

(P
S

G
)

0.
23

2*
*

0.
24

2*
*

0.
19

1*
*

0.
27

7*
*

0.
14

5*
*

0.
18

9*
*

0.
24

4*
*

0.
13

5*
*

0.
27

4*
*

0.
22

0*
*

1

 
 N

um
b

er
 o

f e
ve

nt
s 

re
p

or
te

d
 

(N
E

R
)

−
0.

00
9

0.
02

0
0.

04
4

0.
00

5
−

0.
05

2
0.

06
6*

−
0.

02
9

0.
05

9*
−

0.
00

7
−

0.
00

3
−

0.
09

0*
1

M
ea

n 
(S

D
)

3.
93

 (0
.4

7)
3.

77
 (0

.5
0)

3.
40

 (0
.6

2)
3.

52
 (0

.6
1)

2.
37

 (0
.6

5)
3.

70
 (0

.5
5)

3.
45

 (0
.6

7)
4.

02
 (0

.4
4)

3.
54

 (0
.7

5)
3.

88
 (0

.4
9)

3.
86

 (0
.7

0)
1.

24
 (0

.5
0)

C
ro

nb
ac

h’
s 

α
0.

90
0

0.
82

8
0.

72
6

0.
76

0
0.

69
0

0.
77

4
0.

59
1

0.
73

0
0.

78
9

0.
65

7
–

–

Te
st

–r
et

es
t 

re
lia

b
ili

ty
 (n

=
63

)
0.

83
5

0.
86

8
0.

81
6

0.
83

1
0.

87
4

0.
71

3
0.

83
9

0.
63

4
0.

80
5

0.
69

7
0.

69
8

0.
95

4

S
p

ea
rm

an
 r

an
k-

or
d

er
 c

or
re

la
tio

n:
 *

*p
<

0.
00

1;
 *

p
<

0.
05

.



10 Wang Y, et al. BMJ Open 2019;9:e025607. doi:10.1136/bmjopen-2018-025607

Open access 

ICCs and design effects
Low ICC values were observed, possibly as a result of large 
within-cluster sample size. In this study, we had an average 
of 157 individuals per position and 90 individuals per 
institution. Only two subscales in the individual-position 
analyses, three subscales in the individual-institution anal-
yses and seven subscales in the individual−‘position×insti-
tution’ analyses generated an ICC value greater than 0.05 
(table 4).

The design effects (adjusted by the number of indi-
viduals within a cluster) revealed eight subscales in the 
individual-position analyses, seven subscales in the individ-
ual-institution analyses and nine subscales in the individu-
al-‘position*institution’ analyses exceeding the threshold 
of 2.00 (table 4). The design effects of ‘patient safety 
grade’ and ‘number of events reported’ also exceeded 
2.00 in all of the three sets of ICC analyses (further details 
on ICCs and design effects can be found in online supple-
mentary appendix F).

Individuals clustered by (position*institution): 985 
individuals (level 1) nested within 36 (position*institu-
tion) groups (level 2), excluding 62 groups with less than 
10 individual compositions.

dIsCussIOn
Components of PsCs-MChI
This study developed a PSCS-MCHI, comprising 10 
subscales measured by 37 items. The PSCS-MCHI is tailored 
to the special context of MCH institutions in China. Its 
compositions share some common themes captured in 
the existing tools measuring PSC. For example, ‘manage-
rial response to patient safety risks’, ‘perceived manage-
ment support’, ‘staffing and workloads’, ‘reporting of 
adverse events’, ‘training’ and ‘transfer and handoff’ 
have been featured in the HSPSC and the PSCHO.22 23 
However, there are also several themes that are particu-
larly highlighted in the PSCS-MCHI, including ‘defensive 
medical practice’, ‘work commitment’, ‘patient engage-
ment’ and ‘staff empowerment’. Questions in relation to 
these themes may appear in other PSC tools, but most are 
not treated as a separate subscale.

The underlined reasons behind the emergence of 
these new subscales have to be traced back from the 
special contexts of MCH services in China. China has 
experienced unprecedented economic growth over the 
past few decades, accompanied by considerable advance-
ment in medical technologies. This has stimulated very 
high consumer expectations on quality of healthcare. 
Such high expectations are further compounded by the 
one-child family planning policy adopted in China since 
late 1970s (although the government has recently relaxed 
this policy by allowing two children for each family). 
However, medical care outcomes often fall short of expec-
tations. The contradiction between reality and expecta-
tions often leads to consumer distrust in medical practice, 
which has been further exacerbated by soaring finan-
cial burdens of medical care.62 Consequently, defensive 

medical practice, in particular over-provision of service, 
has become a growing concern from the consumer 
perspective. Consumers demand increasing power in 
clinical decision making. Meanwhile, health workers also 
want consumers to be more accountable to their own 
healthcare. This is particularly important for MCH care, 
which requires consumers to comply with a plan involving 
continuing and coordinated services across a long 
period of time. Although patients have enjoyed a high 
level of freedom in choosing care providers in China, 
clinical autonomy of health workers has been subject 
to increasing restrictions due to policy and managerial 
interventions. It is important to note that health workers, 
including medical practitioners, are usually salaried full-
time employees of health organisations in China. Empir-
ical evidence shows that a lack of participation of health 
workers in management decisions may jeopardise patient 
care outcomes.63 Understandably, ‘staff empowerment’ 
and ‘work commitment’ are valued by health workers as 
important elements of PSC.

Psychometric properties of PsCs-MChI
The PSCS-MCHI (37 items) has acceptable reliability 
and validity. The scale was developed through a rigorous 
process, involving in-depth interviews, expert consulta-
tions, focus groups, and quantitative psychometric testing 
(figure 1). The 10 component structure of the PSCS-MCHI 
extracted by the EFA is confirmed by the CFA. The scale 
has demonstrated acceptable internal consistency and 
test–retest reliability. The hierarchical nature of the PSC 
data informed by the ICCs and design effects indicates 
that PSC is not just a simple sum up of individual char-
acteristics. PSC is deeply rooted and shaped by the char-
acteristics of collective bodies in an organisation, beyond 
the level of individuals. This finding aligns with the defi-
nition of culture and is consistent with studies conducted 
elsewhere.28 52 Interestingly, our results show that varia-
tions in ‘patient engagement’ and ‘transfer and handoff’ 
are more likely to be shaped by institutional differences 
rather than position differences. By contrast, variations 
in ‘staffing and workloads’, ‘reporting of adverse events’ 
and ‘work commitment’ are more likely to be shaped by 
position differences rather than institutional differences. 
The other components of PSC, including ‘managerial 
response to patient safety risks’, ‘perceived management 
support’, ‘staff empowerment’, ‘defensive medical prac-
tice’ and ‘training’ are sensitive to both position and insti-
tutional differences.

We found that ‘staffing and workloads’ is negatively 
correlated with ‘reporting of adverse events’ and ‘work 
commitment’, and it has no significant correlations with 
‘patient engagement’, ‘managerial response to patient 
safety risks’, and ‘transfer and handoff’. Interpretations 
of these results need to be cautious. It has been widely 
agreed that a shortage of workforce and excessive work-
loads are detrimental to patient safety.64 65 However, 
in a system where patients enjoy freedom to choose 
care providers, crowdedness (high workloads) can be 

https://dx.doi.org/10.1136/bmjopen-2018-025607
https://dx.doi.org/10.1136/bmjopen-2018-025607
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Figure 1 Development of patient safety culture survey for 
maternal and child health institutions (PSCS-MCHI).

a reflection of patient preference and perceived high 
quality of care.51 66 In China, there is no ‘safe workload’ 
policy. Managers often encourage health workers to take 
on more workloads to demonstrate loyalty and commit-
ment to the organisations.62 The hierarchical nature 
of the PSC data may also confound the inter-subscale 
correlation analyses based on data measured at the indi-
vidual level. MCH institutions with higher patient loads 
are more likely to employ health workers with higher 
qualifications,67 68 increasing their prospect of nurturing 
a better PSC.62 69

PsC in MCh institutions
Although there is a lack of benchmarking criteria, this study 
revealed particular low scores in ‘staffing and workloads’, 
‘perceived management support’ and ‘defensive medical 
practice’. Indeed, understaffing and overloading is a 
common complaint in China’s healthcare industry.26 27 62 
Meanwhile, defensive medical practice is also prevalent 
and has attracted increasing criticism, damaging medical 
professionalism.70–72 It is important to notice that the 
shortage of perceived management support in the MCH 
setting often points to a lack of acknowledgement on 
the contributions of preventive care, poor communica-
tions, and prejudice to individuals who commit errors. 
Surprisingly, the respondents of this study gave relatively 
high ratings on patient safety and reported few events 
despite these low scores. Further studies are needed to 
better understand the situation of patient safety in MCH 
institutions.

While workforce development is important, more atten-
tion should be diverted to health promotion and preven-
tive care in MCH settings. The lack of trust between 

patients and providers imposes a serious challenge to 
the development of PSC73 74 and adopt of a non-punitive 
approach to medical errors.8 75 76 Coordinated efforts of 
the society is needed to cope with this problem, involving 
all stakeholders including health workers, patients, health 
managers, policy makers and medical students.77–82

suggestions drawn from the findings
There are several suggestions that can be drawn from 
the findings of this study. First, Staff empowerment is 
extracted as a component of PSC in this study and high 
involvement management has been proved to improve 
employees’ well-being.83 It is necessary to make a priority 
of promoting frontline workers’ engagement in deci-
sion-making processes, through creating a flat organ-
isational structure, improving the decision-making 
capabilities of frontline workers, and ensuring them by 
policies and regulations.36–40 Second, considering that 
health service outcomes are produced by providers and 
customers together, patients should be encouraged 
to participate in all processes of healthcare decision 
making, which can be helpful to improve the relationship 
between providers and customers and thereby to reduce 
providers’ defensive medical practice. Third, overloading 
is an outstanding problem in patient safety, especially in 
China’s medical institutions. However, work commitment 
has been overemphasised to encourage health workers 
to bear overloaded work, which may harm their own 
health.84 It’s time to establish a ‘safe workload’ policy in 
China and put both patients and health workers in a safer 
place.

limitations
This study has several limitations. First, the study sample 
was not randomly selected and it was just undertaken in 
Zhejiang province. A national representative study will be 
needed to establish benchmarking criteria, which is essen-
tial for appropriate data interpretation. This limitation 
also results in that the findings in this study are context 
specific and caution should be taken when generalising 
these findings. Second, this paper focuses on introducing 
a tailored tool for MCH institutions (PSCS-MCHI), 
including its components and psychometric properties, 
as well as indicating that PSC in MCH institutions exists 
potential multilevel heterogeneities in individual level, 
positional level and institutional level. Further analyses 
and studies should be aimed to explore multilevel vari-
ables how to influence PSC of the organisation, such as 
gender, education, work experience and other person-
ality traits in individual level, different groups in posi-
tional level, grade-ranking, scale and other organisational 
traits in institutional level. Third, although both patients 
and health workers were involved in developing the theo-
retical framework of the PSCS-MCHI, this questionnaire’s 
objects are defined as health workers, since PSC is a kind 
of common value shared by members of an organisa-
tion.10 11 However, considering that patient engagement is 
an important part of PSC, it should be necessary to make 
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the PSCS-MCHI verified by patients or develop a specific 
subscale for patients in further studies.35

COnClusIOn
The PSCS-MCHI is a valid tool for assessing PSC in MCH 
settings. The scale comprises ten subscales, which have 
demonstrated a hierarchical structure of data. PSC in 
MCH settings is shaped by the characteristics of individ-
uals, job positions and institutions. Multilevel modelling 
is advised for studies using the PSCS-MCHI.
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