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ABSTRACT
Objectives: To describe the patient safety culture of Dutch emergency depart-
ments (EDs), to examine associations between safety culture dimensions and 
patient safety grades as reported by ED staff, and to compare these associa-
tions between nurses and physicians. 

Design: Cross-sectional survey conducted in 2007.

Setting: 33 non-academic Emergency Departments in the Netherlands. 

Participants: 480 Nurses, 159 physicians, and 91 other professionals. 

Main outcome measure: self-reported level of patient safety 

Results: In unadjusted analyses, all dimensions of safety culture were 
positively associated with the reported level of patient safety and six of these 
associations with patient safety were statistically significant after adjustment 
(‘teamwork across units’, ‘frequency of event reporting’, communication 
openness’, ‘feedback about and learning from errors’, ‘hospital management 
support for patient safety’, and ‘overall perceptions of safety’). Differences 
between nurses and physicians were found on two dimensions (‘frequency of 
event reporting’ and ‘ hospital management support for patient safety’) 
Physicians tended to grade patient safety higher than nurses whilst having 
equal judgements on these two dimensions.

Conclusions: Staff identified several dimensions of safety culture that are 
associated with staff-reported safety in the ED. Physicians and nurses 
identified distinct dimensions of safety culture as associated with reported 
level of patient safety.  
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4.1  Introduction
In many high risk industries, a favourable safety culture is often said to be a 
prerequisite for a high level of safety (International Nuclear Safety Advisory 
Group, 1991; International Nuclear Safety Advisory Group, 1992; Flin, 
Mearns, O’Connor, & Bryden, 2000). Although numerous definitions exist, 
safety culture refers to implicit, shared beliefs and values within a group or 
organisation related to safety issues (Guldenmund, 2010; Wiegmann, Zhang, 
von Thaden, Sharma, & Mitchel, 2002). In healthcare, safety culture has been 
linked to patient safety indicators like postoperative sepsis, accidental punc-
ture and laceration, among others (Mardon, Khanna, Sorra, Dyer, & Famolaro, 
2010), although the linkage between a favourable safety culture and safer 
care is not consistently apparent (Smits et al., 2012; Scott, Mannion, Marshall, 
& Davies, 2003). 
Ideally, the level of patient safety can be measured based on patient out-
comes, but adverse outcomes may be rare. Processes and the structure of 
care might also be indicative for patient safety, as well as the context in which 
the care is given, of which safety culture is a part (Pronovost et al., 2006). The 
views of health care workers regarding patient safety might be relevant 
because health care professionals may be the first to notice patient safety 
issues even if these issues do not routinely harm patients. The insights of 
clinical staff about the patient safety culture dimensions that are associated 
with reported level of patient safety may be very relevant. Hospital staff may 
be more likely to change behaviour when it is felt to be important and rele-
vant to do so. Knowing which dimensions of safety culture are associated 
with staff perceptions in a hospital department may guide patient safety 
improvement projects. Measuring culture may also be useful to measure the 
effectiveness of interventions developed to change patient safety culture. 
Groups of health care professionals may differ in their perceptions of safety. 
Some studies suggest that physicians tend to have a lower risk perception 
than nurses (Listyowardojo, Nap, & Johnson, 2010; Tai, Mok, Ching, Seto, & 
Pittet, 2009). Physicians give higher grades to patient safety culture than 
nurses (Listyowardojo, Nap, & Johnson, 2012). Also, physicians report fewer 
incidents compared to nurses (Kingston, Evans, Smith, & Berry, 2004; Lawton 
& Parker, 2002; Smits, Groenewegen, Timmermans, van der, & Wagner, 2009; 
Taylor et al., 2004). If physicians perceive the level of patient safety more 
positively than nurses then physicians may be less likely to perceive a need to 
change procedures or implement improvement strategies. Limited data are 
available, however, on which safety culture dimensions are associated with 
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the level of patient safety as perceived by health care workers. Therefore we 
conducted a study to investigate this relationship. 

4.2  Methods
As patient safety culture differs more across departments than within depart-
ments (Smits, Wagner, Spreeuwenberg, Van der Wal, & Groenewegen, 2009), 
we decided to focus on one type of department, more specifically the 
Emergency Department (ED). The aims of the current study were: 1. to 
describe the patient safety culture at Dutch EDs, 2. to examine which safety 
culture dimensions are associated with patient safety grades as reported by 
ED workers, and 3. whether association patterns differ among nurses and 
physicians. 

Box 4.1 Examples of questions of the Hospital Survey on Patient Safety Culture

Please indicate your agreement or disagreement with the following state-
ments about your work area/unit 
(1= strongly disagree, 2= disagree, 3= neither, 4=agree, 5= strongly agree).

Teamwork within units
• People support one another in this unit. 
• When a lot of work needs to be done quickly, we work together as a team 

to get the work done.

Overall perceptions of safety
• Our procedures and systems are good at preventing errors from 

happening.
• It is just by chance that more serious mistakes don’t happen around here 

(reverse worded).

How often do the following things happen in your work area/unit?  
(1=never, 2=rarely, 3=sometimes, 4= most of the time, 5=always)

Communication openness
• Staff will freely speak up if they see something that may negatively affect 

patient care.
• Staff free to question the decisions or actions of those with more 

authority.

Feedback about and learning from errors
• We are given feedback about changes put into place based on event 

reports.
• We are informed about errors that happen in this unit.
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4.2.1  Participants and procedures

In 2007, 26 out of 48 (54%) EDs were recruited from the clientele of the 
Netherlands’ largest medical liability insurer. ED managers were asked to 
select those individuals who worked for more than three months for more 
than one day a week. In total, 1337 paper-based survey questionnaires were 
sent to the ED managers and further distributed. The questionnaires were 
sent once, followed by one or two reminders from the ED managers when 
necessary. Seven out of eight (88%) other EDs gave permission to reuse data 
as they had recently filled in the questionnaire for another research project. 
In total, data from 33 EDs were included in this study. For more information 
about the selection procedure see Van Noord, De Bruijne, & Twisk (2010). 

4.2.2  Measurements

The HSOPSC is validated in various countries (Blegen, Gearhart, O’Brien, 
Sehgal, & Alldredge, 2009; Sarac, Flin, Mearns, & Jackson, 2011; Smits, 
Christiaans-Dingelhoff, Wagner, Wal, & Groenewegen, 2008; Sorra & Dyer, 
2010; Waterson, Griffiths, Stride, Murphy, & Hignett, 2010; Hellings, 
Schrooten, Klazinga, & Vleugels, 2007; Pfeiffer & Manser, 2010; Olsen, 2007; 
Bodur & Filiz, 2010). We used the Dutch version of the HSOPSC (Smits et al., 
2008), which comprises 40 items (items collecting demographic data 
excluded) on a 5-point Likert scale (1= never/totally disagree through 5 = 
always/totally agree) covering eleven patient safety culture dimensions 
(Table 4.2). Examples of dimensions and items are given in Box 4.1. The ques-
tionnaire measures two outcomes, i.e. patient safety grade (1=fail, 2=poor, 
3=acceptable, 4=very good, 5=excellent) and number of incidents reported 
within the previous twelve months (1=0, 2=1-2, 3=3-5, 4=6-10, 5=11-20, 
6=>21). The latter was not used in this study.

4.2.3  Statistical analyses

Some items were reverse-coded to align them so that higher ratings indi-
cated better care. Dimension scores were calculated by adding up all item 
scores per dimension and dividing this total by the number of items. 
Respondents were excluded in cases where more than one item within a 
dimension was missing. Univariable models were built for every single cul-
ture dimension, corrected for clustering at the unit level (random intercept) 
or for effect modification within EDs (random slope). 
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For the multivariable model, backward prediction linear mixed models were 
built, as responses of individuals would probably cluster within EDs. First, all 
potential predictor variables were added to the model. Second, it was evalu-
ated whether corrections for the clustering and/or effect modification within 
EDs was necessary, based on the likelihood ratio test (p≤.05). Finally, the pre-
dictor variable with the highest p-value was deleted until all variables had a 
p-value lower than .05 (Twisk, 2006). To evaluate whether relationships 
between predictor variables and the perceived level of patient safety differed 
among nurses and physicians (p≤.05), interaction terms (profession * patient 
safety culture dimension) were added univariately to the model with a cor-
rection for the clustering within EDs. Data analyses were done in MlWin 
Version 2.22 (Rasbach, Charlton, Browne, Healy, & Cameron, 2009).  

4.3  Results

4.3.1  Response rate and respondent characteristics
We received 814 questionnaires from 33 EDs. Total response was 688 ques-
tionnaires (response rate 52%, range 18% - 100%). In addition, we used 126 
recently collected questionnaires from seven other EDs. Response rates from 
two EDs from the ‘reuse’ sample were unknown. From the 814 question-
naires in total, 730 (90%) (480 nurses, 159 physicians, and 91 other profes-
sionals) had complete data. Incomplete cases came more often from 
non-clinical staff than clinical staff.  
Table 4.1 presents population characteristics. Most respondents had been 
working at the ED for less than ten years. Almost half of the respondents did 
not fill in an incident reporting form in the year preceding the distribution of 
the survey. Nearly two-thirds of the respondents graded patient safety as 
acceptable or above.

4.3.2  Patient safety culture dimensions scores

Based on the complete sample, the average scores of each of the dimensions 
ranged from 2.86 for the dimension ‘frequency of event reporting’ to 3.85 for 
the dimension ‘teamwork within units.’ Physicians’ and nurses’ in general 
scored equal on culture dimensions except for two dimensions i.e. ‘feedback 
about and learning from errors’, and ‘overall perceptions of safety’ on which 
physicians scored higher than nurses. Internal consistency was good 
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(Cronbach’s alpha between 0.70 and 0.95) (de Vet, Terwee, Mokkink, & Knol, 
2011) for five dimensions, and nearly acceptable for three dimensions. The 
dimensions ‘non-punitive response to error’, ‘teamwork within units’, and 
‘adequate staffing’ had lower internal consistency. 

Table 4.1 Work experience, number of errors reported and patient safety grades of nurses (n=480), 
physicians (n=159), other professions (n=91) and all professions together (n = 730). 

Nurses 
N (%)

Physicians 
N (%)

Other 
professions
N (%)

All*
N (%)

Work experience at unit (in years)

<1 
1 -  5 
6 – 10 
11 – 15 
16 – 20 
> 20 
Missing

26 (5.4)
178  (37.1)
113 (23.5)
58 (12.1)
51 (10.6)
52 (10.8)
2 (.4)

78 (49.1)
71 (44.7)
5 (3.1)
2 (1.3)
2 (1.3)
1 (.6)
0

9 (9.9)
33 (36.3)
27 (29.7)
10 (11.0)
3 (3.3)
3 (3.3)
6 (6.6)

113 (15.5)
283 (38.8)
146 (20.0)
71 (9.7)
56 (7.7)
57 (7.8)
4 (.5)

Work experience in specialty (in years)
<1 
1 – 5 
6 – 10 
11 – 15 
16 – 20 
> 20 
Missing

24  (5.0)
154 (32.1)
106 (22.1)
78 (16.3)
53 (11.0)
65 (13.5)
0

60 (37.7)
84 (52.8)
8 (5.0)
2 (1.3)
3 (1.9)
2 (1.3)
0

9 (9.9)
36 (39.6)
23 (25.3)
8 (8.8)
4 (4.4)
6 (6.6)
5 (5.5)

93 (12.7)
275 (37.7)
138 (18.9)
88 (12.1)
60 (8.2)
75 (10.3)
1 (.1)

Number of errors reported
0
1 - 2
3 - 5
6 - 10
11 – 20 
21 or more
Missing

183 (38.1)
207 (43.1)
64 (13.3)
19 (4.0)
5 (1.0)
1 (.2)
1 (.2)

85 (53.5)
53 (33.3)
17 (10.7)
3 (1.9)
0 (.0)
1 (.6)
0

56 (61.5)
14 (15.4)
5 (5.5)
2 (2.2)
4 (4.4)
3 (3.3)
7 (7.7)

328 (44.9)
275 (37.7)
86 (11.8)
24 (3.3)
9 (1.2)
5 (.7)
3 (.4)

Patient safety grade
Fail
Poor
Acceptable
Very good
Excellent
Missing

5 (1.0)
58 (12.1)
325 (67.7)
89 (18.5)
3 (.6)
0

1 (.6)
10 (6.3)
93 (58.5)
53 (33.3)
2 (1.3)
0

0
6 (6.6)
59 (64.8)
20 (22.0)
1 (1.1)
5 (5.5)

6 (.8)
75 (10.3)
480 (65.8)
163 (22.3)
6 (.8)
0

* all = all types of professions that filled in the questionnaire, i.e. nurses, physicians, secretaries and 
managers, among others
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4.3.3  Associations between patient safety culture dimensions and 
self-reported patient safety grade

In unadjusted analyses, all variables had a statistically significant association 
with the patient safety grade (Table 4.3). Corrections for clustering within 
departments (random intercept) were required. For two safety culture 
dimensions these corrections led to a significantly better model fit (i.e.’ feed-
back about and learning from errors’ and ‘overall perceptions of patient 
safety’), indicating that the relationship between the specific safety culture 
dimensions and the perceived level of patient safety differed among EDs. 
In the multivariate model, six patient safety culture dimensions were associ-
ated with respondents’ perceived level of patient safety: ‘teamwork across 
units’, ‘frequency of event reporting’, ‘communication openness’, ‘feedback 
about and learning from errors’, ‘hospital management support for patient 
safety’, and ‘overall perceptions of patient safety’ (Table 4.3). Correction for 
the clustering within departments was required. The positive regression 
coefficients implied that with an increased score on the safety culture dimen-

Table 4.2 Average scores (SD) on the patient safety culture dimensions for nurses, physicians, other 
professions and all professions together. 

Dimension
Cronbach’s 
alpha

N 
items

Nurses 
(n = 480)

Physicians 
( n = 159)

Other 
professions
(n=86)

All
(n = 730)

1.  Teamwork across hospital 
units

0.78 5 2.92 (.61) 2.95 (.59) 2.96 (.58) 2.93 (.60)

2.  Teamwork within units 0.60 4 3.85 (.48) 3.81 (.51) 3.92 (.50) 3.85 (.49)
3.  Hospital handoffs and 

transitions
0.66 2 3.34 (.76) 3.27 (.75) 3.38 (.70) 3.33 (.75)

4.  Frequency of event reporting 0.81 3 2.83 (.84) 2.82 (.79) 3.13 (1.02) 2.86 (.86)
5.  Non-punitive response to 

error
0.55 3 3.51 (.61) 3.57 (.55) 3.60 (.62) 3.53 (.60)

6.  Communication openness 0.67 3 3.77 (.58) 3.78 (.52) 3.94 (.63) 3.79 (.58)

7.  Feedback about and learning 
from errors*

0.75 6 3.36 (.54) 3.28 (.59) 3.66 (.54) 3.38 (.56)

8.  Supervisor/manager 
expectations and actions 
promoting safety**

0.78 4 3.50 (.68) 3.43 (.63) 3.77 (.64) 3.51 (.67)

9.  Hospital management 
support for patient safety

0.72 3 2.93 (.68) 3.02 (.56) 3.22 (.67) 2.98 (.66)

10.  Adequate staffing 0.47 3 3.52 (.64) 3.48 (.63) 3.54 (.62) 3.51 (.64)
11.  Overall perceptions of safety* 0.67 4 3.21 (.64) 3.42 (60) 3.41 (.60) 3.28 (.63)
* Difference between nurses and physicians: p≤.05
** Difference between nurses and physicians: .05≤p≤.10
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sions, the self-reported level of patient safety also increased. As in the unad-
justed models, effect modifications (random slopes) were identified for two 
dimensions in the multivariate model: ‘feedback about and learning from 
errors’ and ‘overall perceptions of patient safety’, which means that the rela-
tionship between those two predictors and ‘patient safety grade’ differed 
among departments. Explained variance of the full model was 35%. 

4.3.4  Differences between nurses and physicians

Nurses and physicians differed with regard to the association of patient safety 
culture dimensions with reported level of patient safety. We found two 
statistically significant, positive interactions in unadjusted analyses. The 
relationship for ‘frequency of event reporting’ (p=.04) and ‘hospital 
management support for patient safety’ (p =.01) differed between physicians 
and nurses. In these two interactions we observed that physicians tended to 
grade patient safety significantly higher than nurses despite similar scores on 
the safety culture dimensions. 

Table 4.3 Regression coefficients (SE) derived from univariable and multivariable models 
associated with ‘patient safety grades’.

Dimension (predictor)
Univariable models Multivariable 

model*
Β (SE) Β (SE)

1.  Teamwork across hospital units .349 (.035) 0.115 (0.034)
2.  Teamwork within units .308 (.045)
3.  Hospital handoffs and transitions .206 (.028)
4.  Frequency of event reporting .166 (.025) 0.050 (0.022)
5.  Non-punitive response to error .271 (.036)
6.  Communication openness .308 (.036) 0.085 (0.035)
7.  Feedback about and learning from errors .404 (.046) 0.121 (0.043)
8.  Supervisor/manager expectations and actions 

promoting safety
.275 (.033)

9.  Hospital management support for patient safety .328 (.032) 0.086 (0.033)
10  Adequate staffing .208 (.037)
11.  Overall perceptions of safety .485 (.031) 0.316 (0.040)
*Multivariable model was calculated based on backward prediction modelling. First, all 
eleven dimensions were added to the model simultaneously. Second, it was evaluated 
whether corrections for the clustering and/or effect modification within EDs was necessary, 
based on the likelihood ratio test (p≤.05). Finally, the predictor variable with the highest 
p-value was deleted until all variables had a p-value ≤.05
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4.4  Discussion
In a survey of staff, we found that average scores on each of the dimensions 
ranged from neutral (2.86) to somewhat positive (3.85) based on a five point 
Likert-scale. Mean scores differed among nurses and physicians on two 
dimensions: ‘feedback about and learning from errors’ and ‘overall percep-
tions of safety’. Adjusted models revealed that six dimensions of culture 
explained the observed variance in reported level of patient safety (‘team-
work across units’, ‘frequency of event reporting’, communication openness’, 
‘feedback about and learning from errors’, ‘hospital management support for 
patient safety’ and ‘overall perception’). 
These associations are supported by prior research. Increased teamwork 
within the ED has been associated with fewer errors (Morey et al., 2002). We 
believe that ‘teamwork across departments’ may also lead to fewer errors. 
The dimensions ‘frequency of error reporting’ and ‘feedback about and 
learning from errors’ assess activities that are widely considered important 
for improving safety (Kohn, Corrigan, & Donaldson, 1999). Naveh et al (2005) 
found that fewer errors occurred when information flow of safety issues was 
high and managerial safety practices were perceived as good ‘Communication 
openness’ is based on the principles of speaking up. Speaking up may pro-
mote learning in interdisciplinary teams that are facing unpredictable situa-
tions (Edmondson, 2003), a key characteristic of EDs (Croskerry & Sinclair, 
2001). ‘Hospital management support’ has a corollary in other industries, 
where it has been observed that management actions influence employee 
perceptions of the organisation’s safety priorities (Zohar, 1980). Gershon et al 
(2000) have reported an increase in compliance to safety rules when hospital 
management supported the compliance to them. The strong correlation 
between ‘overall perceptions of patient safety’ and self-reported patient 
safety is not surprising given the overlapping nature of these constructs 
(Smits et al., 2008; Sorra & Dyer, 2010; Olsen, 2007).
In our study, some safety culture dimensions were not associated with patient 
safety, perhaps because of the unique features of the EDs we studied. It is 
possible that staff attitudes to some dimensions were not yet shaped by the 
patient safety movement in the Netherlands at the time of the survey. Others 
have found that ‘adequate staffing’ is related to risk of dying, odds of failure 
to rescue (Aiken, Clarke, Sloane, Sochalski, & Silber, 2002), and nonfatal 
adverse events (Hickham et al., 2003). We also expected ‘non punitive 
responses to errors’ to be associated with the perceived level of patient 
safety, as this dimension is considered an essential precondition for 
organizational learning. Without organisational learning a favourable safety 
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culture cannot be established (Lipshitz, Popper, & Friedman, 2002). Our 
results suggest that reactions to error are not regarded by the ED staff we 
surveyed as an important indicator of the level of safety. We did not find an 
association between teamwork and patient safety grade even though 
teamwork within the ED is correlated with fewer errors (Morey et al., 2002). 
We found that given, similar scores on ‘frequency of error reporting’ or 
‘hospital management support’, physicians will grade patient safety higher 
than nurses. These differences suggest that nurses are more aware of error 
reporting systems and hospital management support. Kingston et al (2004) 
indeed found that doctors frequently do not report errors or incidents, often 
seeing incidents as complications rather than reportable events. This 
hypothesis is further supported by the fact that nurses report more errors 
compared to physicians. Our results are consistent with other studies 
(Kingston et al., 2004; Lawton & Parker, 2002; Smits et al., 2009; Taylor et al., 
2004). Work experience, in which nurses exceed physicians in Dutch EDs, may 
explain the differences regarding the ‘hospital management support for 
patient safety’. Probably, nurses experience more influence from management, 
both in quality and quantity. 

Our findings are somewhat different than that of El-Jardali et al (2011). This 
can be explained in several ways. First, it is known that culture, which differs 
across nations, may be associated with different response styles (Johnson, 
Kulesa, Young, & Shavitt, 2005). Second, we focussed on EDs instead of a 
variety of hospital departments. Third, different external environmental 
factors in Lebanon, for example nationwide patient safety attention, may 
contribute to the differences. Fourth, the two studies used different methods 
for data analyses. We regarded the scores on patient safety grade as 
continuous while the prior study analysed the scores as categorical. 
Comparing our results with a 2007 database from the United States (USA), 
Dutch EDs scored higher on ‘teamwork within units’, ‘communication 
openness’, and ‘non-punitive response to error’ (Agency for Healthcare 
Research and Quality, 2007a). The number of positive responses was lower 
on the remaining dimensions. Furthermore, in the USA, health care personnel 
tend to grade patient safety higher than health care workers in the Netherlands 
(Agency for Healthcare Research and Quality, 2007b). Similarly, compared to 
the Dutch health care workers, Lebanese health care workers tend to grade 
patient safety more often as excellent.  Further research should investigate 
the differences between countries and the mechanisms leading to these 
differences.  
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Limitations of our study design related to the possibility of non-response bias 
although EDs with a high response rate did not differ significantly from those 
with a low response rate with regard to the scores on each patient safety 
dimension (data not shown). Smits et al (2009) showed that staff opinions 
about hospital dimensions cluster at the unit level. This might explain the 
somewhat low internal consistency of some dimensions. The more 
homogeneous a population is, the lower the value of Cronbach’s alpha. The 
same holds for the number of items within a dimension; the fewer the items, 
the lower the value of Cronbach’s alpha (de Vet et al., 2011). Alpha values in 
this study fell mainly within the range of alphas found in validation studies 
(Sarac et al., 2011). In general, low Cronbach’s alpha scores might influence 
the predictive value of constructs, leaving only those with high internal 
consistency in the multivariable models. The unadjusted associations we 
observed suggest that this mechanism did not affect our results. Finally, our 
results excluded academic hospital EDs, which may have implications for 
generalisability to that setting. However, we are not aware of profound 
differences between general and academic hospitals regarding safety culture. 
In summary we found that ‘teamwork across units’, ‘frequency of event 
reporting’, ‘communication openness’, ‘feedback about and learning from 
errors’, ‘hospital management support’, and ‘overall perceptions of safety’ 
are important predictors of staff-reported safety in the ED. Differences 
between physicians and nurses and associations between reported level of 
patient safety and the amount of patient harm should be subjects of future 
study.  As the patient safety movement is evolving it may be useful to reassess 
staff reports of culture and safety grade after the patient safety movement 
has unfolded in the Netherlands and in other countries. 
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