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Abstract
Introduction: This study aimed to describe and analyse 
the patient safety climate in 15 Danish hospital units.  
Methods: A cross-sectional study design was applied. Pa-
tient safety culture was measured by the Danish version of 
the Safety Attitude Questionnaire comprising six cultural 
subscales. Subscale results were calculated as the percent-
age responders with an individual scale score of 75 point or 
more (range: 0-100), equivalent to %-positive, and as mean 
scale scores. 
Results: Out of 867 invited employees, 544 (63%) partici-
pated. No differences in %-positive were found between 
nurses and doctors, across age, gender or work experience 
(p > 0.05), but the difference between leaders and frontline 
staff was evident (p < 0.05). Perceptions varied more among 
individuals within the unit than between units within the 
hospital, and between hospitals.
Conclusions: The results provide a snapshot of how staff 
perceives the culture. The level of %-positives per dimen-
sion is comparable with most international findings. The 
higher levels of leaders who perceive the culture as positive 
should be further investigated in larger samples. Generally, 
patient safety culture should be assessed at unit level; di-
mensional strengths and weaknesses as well as subgroup 
differences should be identified, and dialogue-based  
methods should be applied to uncover why the culture is 
perceived as it is. 
Funding: The TrygFonden provided financial support to the 
Danish Safer Hospital Programme, which funded this study.
Trial registration: not relevant.

Systematic patient safety work has emerged throughout 
the Danish healthcare system since the Act on Patient 
Safety came into force in 2004; and small as well as large 
improvement initiatives have been implemented, but 
the effect on patient safety has only been monitored  
to a limited degree. International research has docu
mented that a reduction in specific patient safety prob-
lems such as ventilator-associated pneumonia, blood 
stream infections, patient falls, medication errors and 
mortality is associated with an improved safety climate 
[1, 2]. Furthermore, it was proposed that a safety cli-
mate is a core mechanism of the organisational context 
underlying safe, effective and timely patient care [3]. 
Despite early attempts to focus on the role of the safety 
climate, it has been an overlooked topic within patient 
safety work in Denmark [4]. 

Safety climate represents the employees’ shared 
perceptions on what happens in terms of provision of 
safe care. It describes staff attitudes as to how patient 
safety is structured and implemented through proced
ures, practices and behaviour [5]. Patient safety culture 
reflects the healthcare workers’ shared assumptions, 
values and beliefs, which characterise the safety of pa-
tients in a healthcare setting [6] and help establish why 
things happen in the organisation [3]. The terms climate 
and culture are often used interchangeably without dis-
tinctions, although they refer to two distinct layers of 
the same phenomena, culture being deeper-rooted [5]. 

Safety climate is a multilevel construct, and surveys 
can be used to capture a snapshot of the different di-
mensions of the climate, e.g., teamwork climate, safety 
climate, job satisfaction, stress recognition, perceptions 
of unit management and working conditions [7].

Perceptions of the different dimensions of safety 
climate vary according to sex, profession, seniority and 
organisational role [8-10].

Significant variation in mean subscale scores has 
been found at the unit level indicating that climate is a 
local phenomenon, and climate measurement and fol-
low-up improvement activities should be tailored specif-
ically to the strengths and weaknesses at unit level to 
ensure the highest possible adaptation of the activities 
[7, 11].

This study aimed to describe and analyse the pa-
tient safety climate in 15 Danish hospital units. 

Methods
Design and setting
A cross-sectional study design was applied, and the Dan-
ish version of Safety Attitude Questionnaire (SAQ-DK) 
was employed to survey the perceptions of the patient 
safety culture [7]. 

The study of the safety climate formed part of the 
evaluation of the Danish Safer Hospital Programme.  
The programme ran from 2010 to 2013 in hospitals in 
Hilleroed, Horsens, Kolding, Naestved and Thisted. The 
programme was based on collaborative efforts including 
the Danish foundation TrygFonden, the Danish Regions 
and the Danish Society for Patient Safety; the last-men-
tioned organisation was responsible for the implemen
tation of the project [12]. 

The Danish Data Protection Agency approved the 
study.
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Material
One acute care, regional, somatic, teaching hospital 
from each of the five Danish regions participated. Across 
the hospitals, 15 inpatient bed units were selected; one 
operating room and one intensive care unit participated 
in each hospital. Furthermore, one unit of internal medi-
cine, oncology, neurology, surgery and cardiology parti
cipated across the five hospitals.

Employees spending more than half of their work-
ing time in the unit were eligible for participation. In to-
tal, 867 employees, i.e. doctors, nurses, nursing assist
ants/ similar, physiotherapists, occupational therapists, 
administrative staff and hospital porters were invited. 

The Danish version of the Safety Attitude Questionnaire

The Safety Attitude Questionnaire (SAQ) was developed 
for hospitals in the US by B Sexton and colleagues [13]. 
The Danish version of the SAQ is an explorative ques-
tionnaire, which can be used to assess employee’s safety 
attitudes at the unit level in hospitals. The SAQ-DK has 
shown good construct validity and internal consistency 
reliability. The SAQ-DK has been recommended as a 
useful tool for evaluating perceptions of patient safety 
culture in Danish hospitals [7]. 

The SAQ-DK comprises six subscales: teamwork 
climate (six items), safety climate (seven items), job sat
isfaction (five items), stress recognition (four items), 
working conditions (four items) and perceptions of unit/
hospital management (five items) [14]. 

SAQ-DK respondents answer on a five-point Likert 
scale where: 1 = disagree strongly, 2 = disagree slightly, 
3 = neutral, 4 = agree slightly and 5 = agree strongly. 
Item no. 2 and 11 are negatively worded. 

Data collection
Data were collected during January and February in 
2013. A local project manager was appointed at each 

hospital to cooperate with the research team and to 
ensure a uniform data collection through adherence to 
study guidelines. The SAQ-DK was distributed at unit-
specific staff meetings led by one of the researchers 
and/or the hospital project manager. Meeting adminis-
tration was supplemented by hand-delivery and in-
house mailing to include staff not participating in the 
meetings. Invitees were given four weeks to answer the 
questionnaire, and reminders were posted after two 
weeks. Invitees were informed that participation was 
voluntary and anonymous, that all answers would be 
treated with confidentiality and that no individual re-
sponses would be available to local management. 

Data analysis
Respondent demographics are expressed as frequencies. 

The internal consistency of the SAQ-DK scales was 
investigated using Cronbach’s alpha.

Results are presented per dimension as the per-
centage of respondents with a positive attitude (%-posi-
tive) and as scale mean scores and standard deviation 
for the entire sample and for subgroups. For this pur-
pose, the SAQ-DK item scores were converted into a 
0-100 point scale, where 1 = 0, 2 = 25, 3 = 50, 4 = 75 and 
5 = 100. Items no. 2 and 11 were scored reversely so 
that their valence matched the positively worded items. 

Individual scale mean scores were calculated by the 
average score of the scaled items (range: 0-100). The 
%-positive was calculated as the proportion of respond-
ents with an individual mean scale scores of 75 or above 
according to recommendations in the literature [15]. For 
each subscale, %-positive was compared using the chi-
squared test. 

The proportion of respondents with positive atti-
tudes (%-positive) gives an explicit picture of the homo-
geneity of the attitudes of the staff within a specific SAQ 
dimension. Moreover, the %-positive is easy to interpret 
and assess in terms of need for improvement. Less than 
60% of staff reporting positive attitudes in any SAQ di-
mension would indicate a need for improvement, and a 
difference in culture, e.g., between subgroups or over 
time ≥ 10% is deemed clinically relevant [16].

The SAQ-DK mean scale scores were calculated by 
the average score of the scaled items (range: 0-100). 
Mean scale scores for subgroups were compared using 
the independent t-test.  Mean scale scores for each di-
mension and for each respondent were investigated in a 
random effects model with hospital, unit within hospital 
and respondents as effects.

Statistical significance was defined as p ≤ 0.05. 
All analyses were performed using SAS software for 

Windows version 9.4, and IBM-SPSS version 21.0.

Trial registration: not relevant.

TablE 1

Proportion of respondents with a positive attitude (%-positive), and means for the sub-dimensions of 
the climate. 

Dimension n
Cronbach’s  
alpha

%-positive  
(min.-max.a)

Mean scale  
score (± SD)

Teamwork climate 543 0.73 58.6 (43.3-77.3) 74.6 (± 13.4)

Safety climate 542 0.79 33.1 (11.1-55.6) 66.9 (± 14.9)

Job satisfaction 542 0.83 54.6 (31.6-68.2) 73.4 (± 15.5)

Stress recognition 542 0.80 35.7 (16.7-73.7) 61.4 (± 21.4)

Working conditions 541 0.73 53.9 (0.0-90.2) 69.3 (± 18.7)

Perceptions of unit management 542 0.80 28.7 (13.0-50.0) 63.1 (± 18.6)

Perceptions of hospital management 542 0.78   8.5 (0.0-27.0) 48.5 (± 17.4)

SD = standard deviation. 
a) Min./max. proportion of respondents with a positive attitude at unit level across the 15 units.
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Results
Of 867 invitees, 544 (63%) participated; 405 (74%) were 
nurses, 55 (10%) doctors and 84 (16%) from other pro-
fessions. Most were female (n = 467; 86%), and 77 (14%) 
had less than two years of working experience, ten (2%) 
were clinical leaders. In total, 516 (95%) had contact 
with patients (PT-contact), and 122 (22%) reported that 
they had a special responsibility/task within the patient 
safety organisation of the unit or hospital (PS-functions). 

The proportion of missing answers was 0-4% across 
all items.  

Cronbach’s alpha was between 0.73 and 0.83 for all 
dimensions.

Scale statistics
Table 1 presents the scale statistics reporting %-positive 
and mean scale statistics, whereas the proportion of 
respondents with a positive attitude to the climate 
(%-positive) per unit is displayed in Figure 1.  

According to Table 1, 58.6% of all participants re-
ported positive attitudes towards teamwork climate; the 
unit with the least %-positive had 43.3% and the unit 
with the highest level of %-positive reached 77.3%. Ac
cording to Figure 1, seven units have %-positive below 
the recommended 60% threshold. Across all dimensions, 
teamwork climate is the dimension with the least need 
for improvement at unit level. In comparison with all 
other scales, perceptions of the hospitals management 
was rated positive by the lowest share of participants 
(viz. only 8.5%). Across all dimensions, this dimension 
was the one with the greatest need for improvement at 
unit level, but also the dimension with the least differ-
ence in %-positive between the lowest and the highest 
scoring unit, amounting to 27.0 percentage points. 

The findings reported in Figure 1 illustrate strengths 
and weaknesses at unit level, as well as how each unit is 
positioned among the other units across dimensions; 
e.g., of all units, unit 14 has the highest %-positive for 
safety climate, but the lowest %-positive for stress re
cognition. 

For all scales except job satisfaction and perception 
of hospital management, there is a statistically signifi-
cant difference in %-positive across the 15 units, p < 
0.05. For all dimensions, statistically significant differ-
ences in mean scale scores were found across units,  
p < 0.01. 

Subgroup differences
The %-positive according to subgroups and dimensions 
are displayed in Table 2. For the subgroups ± clinical 
leader, ± PT-contact, and ± PS-functions, differences in 
%-positive were found for safety climate, perceptions of 
the unit management and perceptions of the hospital 

management. For the clinical leaders versus frontline 
clinicians, there was also a significant difference in per-
ceptions of working conditions, p < 0.05. For all these 
statistically significant differences, the within-subgroup 
difference in %-positive was ≥ 10%. For ± clinical leader 
the within-subgroup difference in %-positive was ≥ 20% 
for teamwork climate and job satisfaction. For respond-
ents with no patient contact, %-positive exceeded the 
60% threshold for four dimensions and working condi-
tions were rated positively by the highest proportion 
with 76.9% positive respondents. 

Variability in the safety attitude dimensions  

(at hospital, unit and respondent level)

Estimates of the mean variance between the five hos
pitals, between the 15 units within the five hospitals and 
between respondents within the unit are presented for 
each of the dimensions in Table 3. 

For all dimensions, the variance in means was larger 
between respondents within the unit (range: 0.017-
0.042) than between units within the hospital (range: 
0.001-0.007).

Discussion
The aim of this article was to describe perceived patient 
safety culture among Danish healthcare employees, in-
vestigate within-subgroup differences in positive per-
ceptions of sub dimensions of the climate and to investi-
gate variance in the perceived safety climate at the 
hospital, unit and respondent level. 

All dimensional results for %-positive point towards 
a need for improvement according to the 60% threshold 
value indicated in the literature [16]. For the full popula-
tion, the dimensional results for %-positive is generally 
lower than among the somatic units in the Danish SAQ 

Hospital site visit by the Danish Society for Patient Safety in the Safer Hospital Programme.
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FigurE 1

Distribution of %-positive scores per dimension for the 15 unitsa.
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Dimension

Teamwork climate
Safety climate
Job satisfaction
Stress recognition
Working conditions
Perceptions of unit management
Perceptions of hospital management

χ2

  26.20
  33.24
  22.21
107.03
107.03
  43.04
  22.13

p-value

0.02
0.00
0.07
0.00
0.00
0.00
0.08

a) All units are ranked in ascending order according to %-positive for each dimension, and each unit was allocated a number, and this number was used in the graphical display for all 
dimensions, signalizing the position of each unit with each dimension.
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validation study [7], but the findings compare relatively 
well to Australian findings with the exception of working 
conditions, where the Danish level of %-positive was two 
times that reported in the Australian study [17]. Team- 
work climate was perceived positively most frequently; 
and support given by the hospital management to pa-
tient safety was perceived positively least frequently; 
this pattern was also found in Turkey and Australia; the 
Danish teamwork score is the highest among the three 
countries, and the Danish score for perception of unit 
management the lowest [17, 18].

In general, healthcare staff spending more time at 
the sharp end of care, who have more extensive know
ledge about the safety of patients, tend to be more crit
ical of the patient safety culture than staff with less bed-
side time, e.g. nurses are less positive than physicians, 
and frontline clinicians less positive than leaders [8, 10]. 
Furthermore, females tend to be less positive than 
males, and inexperienced staff less positive than experi-
enced [10]. In line herewith we found that leaders more 
often had positive attitudes than frontline clinicians ex-
cept for stress recognition. However, these differences 
were only statistically significant for safety climate, 
working conditions; and for the two management di-
mensions, they are generally substantial and may have 
practical implications. Thus, they should be investigated 
further, especially as the number of leaders is too small 
for firm conclusions. Nevertheless, it is the leaders who 
provide the environment where safe care can be given 
by creating structures, processes and practices that al-
low a culture of safety to flourish [19]. A gap in percep-
tion between leaders and frontline staff might be solved 
when leadership relate patient safety culture survey re-
sults to clinical processes, direct their attention to safety 
and promote transparency and open communication 

[19]. These actions may also be a lever for improving the 
low ratings of the perceptions of unit and hospital man
agement.  

Although no statistically significant differences in 
%-positive were found between doctors and nurses,  
(p < 0.05), the %-positive is lower for doctors than for 
nurses, except for stress recognition and perception of 
unit management. These findings are not in line with 
those typically recorded in the literature [8, 10]. The rea-
son why the Danish results differ from the literature re-
mains open; further studies including larger samples and 
in-depth qualitative analysis are recommended to inves-
tigate this finding. Across age groups, sexes and the  
two groups of seniority, the within-group difference in 
%-positive was not statistically significant, but it ex
ceeded ten percentage points. Consistent with literature 
findings, staff with no patient contact had higher ratings 
of %-positive than bedside staff did [8-10]. No specific 

TablE 3

Estimates of variance (95% CI) for the means between hospitals, units and respondents. 

Dimension Hospitals (n = 5) Unitsa (n = 15) Respondentsb (n = 544)  

Teamwork climate 0 0.001 (0.000-0.005) 0.017 (0.015-0.019)

Safety climate 0 0.002 (0.001-0.007) 0.021 (0.019-0.024)

Job satisfaction 0 0.001 (0.001-0.007) 0.023( 0.020-0.026)

Stress recognition 0.003 (0.001-0.111) 0.002 (0.001-0.014) 0.042 (0.037-0.047)

Working conditions 0.002 (0.000-1,386.331) 0.007 (0.003-0.027) 0.027 (0.024-0.031)

Perceptions of unit  
management

0 0.004 (0.002-0.019) 0.031 (0.028-0.035)

Perceptions of  
hospital management

0.001 (0.000-0.106) 0.001 (0.000-0.017) 0.028 (0.025-0.032)

CI = confidence interval. 
a) Variance between units within hospitals. 
b) Variance between respondents within units.

Table 2

Proportion of respondents with a positive attitude (%-positive) for subgroups (N = 544).

Profession Sex Age, yrs Seniority, yrs Leader PS-function PT-contact

doctor nurse female male < 36 36-45 ≥ 46 < 2 ≥ 2 yes no yes no yes no

n 55 405 467 54 107 158 257 65 454 10 534 122 397 516 13

% of total 10.1 74.4 85.8 9.9 19.7 29.0 47.2 11.9 83.5 1.8 98.2 22.4 73.0 94.9 2.4

Dimension, %

Teamwork climate 49.1 58.5 58.7 59.3 54.2 66.5 56.4a 52.3 59.7   80.0 58.2a 60.7 58.2 58.1 69.2a

Safety climate 20.0 32.6a 34.0 25.9 26.2 35.4 33.9 32.3 33.0   90.0 32.0*,a 41.0 30.7*,a 32.0 69.2*,a

Job satisfaction 49.1 54.6 55.7 53.7 60.7 58.2 51.4 66.2 54.8   80.0 54.1a 54.9 54.9 54.5 61.5

Stress recognition 41.8 34.8 35.1 38.9 33.6 37.3 35.4 38.8 34.8   30.0 35.8 32.8 37.0 35.3 38.5

Working conditions 49.1 55.8 55.2 48.1 43.9 53.2 59.5a 52.3 55.7 100.0 53.0 *,a 53.3 53.9 53.3 76.9a

Perceptions of unit management 27.3 26.9 28.7 35.2 25.2 32.3 28.0 33.8 28.6   60.0 28.1*,a 37.7 26.7*,a 28.1 53.8*,a

Perceptions of hospital management   7.3   7.7   8.6   7.4   5.6 11.4     7.4   7.7   8.6   30.0 8.1*,a 16.4 6.0 *,a   7.8 30.8 *,a

PS = patient safety;  PT = patient. 
*) p < 0.05 for within subgroup difference in %-positive. 
a) Within subgroup difference in %-positive ≥ 10%.
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pattern was observed when comparing staff with and 
without tasks within the patient safety organisation of 
the unit or hospital. Awareness of variations and clinic
ally relevant differences between subgroups, dimen
sional strengths and weaknesses may aid leaders and  
clinicians safeguard the patients better and plan im-
provement strategies. All differences should therefore 
be investigated, e.g. using dialogue-based methods 
when following up on survey results and planning im-
provement activities.

The findings related to differences in scale mean 
scores between the units are comparable to previous 
findings, as are results for variability in proportions of 
positive responders across units [7, 16, 17]. For all di-
mensions, the variance in means was larger between re-
spondents within the unit than between units within the 
hospital; it was lowest between hospitals. This is consist-
ent with findings from Norway, and since the units are 
characterised by individual climate strengths and weak-
nesses, the unit level seems the appropriate level for 
measuring perceptions of climate and target improve-
ment activities [11, 16].

The proportion of missing answers across items was 
small (0-4%) in comparison with other SAQ studies [7, 
11], and the rate of participation was satisfactory [20] 
which shows good acceptability of the SAQ-DK state-
ments. Participation in this study was limited to a limited 
number of specialties from acute care regional hospitals. 
No university hospitals or ambulatories were included. 
Even though the study is strengthened by inclusion from 
multiple sites, it cannot be dismissed that the attrition 
can be associated with a specific attitude that may have 
affected our findings. 

Selection as well as information bias, and bias re-
sulting from small subgroups cannot be ruled out either, 
and extrapolation of the findings to other hospitals and 
health settings should be done with caution.

Conclusions
The results provide a snapshot of how staff in the 15 
units perceived the culture. The level of %-positive per 
dimension is generally comparable with international 
findings; only working conditions were more frequently 
perceived as positive by the Danish staff than in the  
literature. The leaders more frequently had positive at
titudes than frontline clinicians did. Generally, patient 
safety culture should be assessed at the unit level;  
dimensional strengths and weaknesses as well as sub-
group differences should be identified, and dialogue-
based methods should be applied to uncover why the 
culture is perceived as it is. Based upon the results, unit 
specific improvement initiatives can be tailored to the 
local strengths and weaknesses [8, 10]. 

More research on specific aspects of understanding, 

measuring and developing patient safety culture is rec-
ommended along with research investigating the role of 
leadership in shaping patient safety culture on a daily 
bases. Finally, yet importantly, it must be verified if a 
positive culture reflects good patient safety.
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