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ABSTRACT
INTRODUCTION. Measuring and developing patient safety culture (PSC) is a focal point in creating a highly reliable
organisation, and patient safety is the cornerstone of quality healthcare. The purpose of this study was to describe PSC in an
elective orthopaedic surgery centre in Denmark.
METHODS. A total of 445 healthcare workers were invited to participate. A cross-sectional study design using the Safety
Attitudes Questionnaire (SAQ) was applied.
RESULTS. A total of 356 invitees (80%) answered the SAQ. The proportion of employees with a positive perception of the PSC
was above the anticipated 60% threshold in five out of six dimensions. Perceptions of PSC varied by gender across four of six
dimensions. Thus, significantly more female than male participants had a positive perception of the PSC. A significant variation
was observed in the proportion of employees with a positive perception of PSC at the unit level except for teamwork climate
and stress recognition.
CONCLUSIONS. This is the first Danish study of PSC in an elective orthopaedic surgical setting. Across dimensions, % positive
were more favourable than reported in the international literature.
FUNDING. none.
TRIAL REGISTRATION. not relevant.

.
Millions of patients are at risk of being harmed unintentionally by healthcare professionals. Recently, literature
has highlighted a need for medical institutions to develop a strong patient safety culture (PSC) to improve quality
of care [1, 2]. It was established that a weak PSC is associated with poorer patient outcomes including more
adverse events, readmissions and prolonged hospitalisation [3]. Thus, PSC has gained interest.
PSC is a reflection of professionalsʼ shared assumptions, values, beliefs and practices [4]. The PSC characterises
the perceptions of and attitudes towards the priority of patient safety in the organisation [5, 6]. Accordingly, PSC
may be considered a supportive element in improving patient safety and quality of care [7].
PSC is a multi-faceted local phenomenon, and the culture of each unit is different [4, 8, 9]. Therefore, activities
aiming to enhance PSC should be tailored specifically to unit-level strengths and weaknesses [1, 9]. However, to
tailor improvement strategies even more specifically, Danish research calls for further studies exploring various
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sociodemographic groupsʼ perception of PSC [7].
The Safety Attitudes Questionnaire (SAQ) provides a snapshot of professionalsʼ perception of PSC [6, 10, 11]. As
such, the SAQ may help identify cultural strengths and weaknesses, which may form the basis for planning and
coordination improvement strategies [4].
In Denmark, knowledge about PSC is limited but emerging. Only one study from the Faroe Islands included an
orthopaedic surgical centre [1].
In an orthopaedic surgical setting in Denmark, a wish evolved to elaborate and enhance conventional process
and outcome measures by supporting and deepening general quality improvement efforts through PSC
measures. Furthermore, a request to pilot PSC surveying processes was made by the regional top management
prior to regional application of such processes.
The following research questions were investigated:
1) How do healthcare professionals perceive PSC in an orthopaedic elective surgery centre?
2) How does the perception of the PSC vary by gender, age and profession?
3) What differences exist in the perception of the PSC within clinical units?

METHODS
This was a cross-sectional study using the Danish version of the SAQ (SAQ-DK) [10].
The Danish version of the Safety Attitudes Questionnaire
Information about the PSC was attained by using the SAQ-DK [7, 10]. The SAQ-DK contains 31 items covering six
PSC domains: teamwork climate, safety climate, job satisfaction, stress recognition, perceptions of unit
management and working conditions. Furthermore, demographic information about gender, age, profession,
organisational role, work experience and years in present position was obtained [7, 12-14].
Participants rated each item using a five-point Likert scale (1 = strongly disagree, 2 = slightly disagree, 3 =
neutral, 4 = slightly agree and 5 = strongly agree). "Not applicable" was included as an alternative response. Two
SAQ-DK outcome measures are: 1) the percentage of respondents with a positive attitude (% positive, defined as
an individual mean scale score > 75), and 2) scale mean scores ± standard deviations (± SD); reflecting how
positively the respondents perceived the culture. In the quality improvement work, the % positive was shown to
be more applicable for improvement activities than for mean scale statistics. If the % positive falls in the 0-60%
range, improvements are recommended; in the 61-80% range, improvements should be considered; and in the
81-100% range, focus should be on maintaining the achieved level [7, 14]. A clinically relevant difference in %
positive has previously been applied as a difference over time or between two groups exceeding ten percentage
points [7].
Setting, study population and data collection
The study was conducted at the Elective Surgery Centre (ESC) situated at Silkeborg Regional Hospital, Denmark.
In 2019, the ESC treated 27,375 outpatients and 3,163 inpatients.
The ESC has 11 clinical sub-units comprising both in- and outpatients, an intensive care unit and an operating
department. The invitees comprised physiotherapists, doctors, social and healthcare assistants, nurses, clinical
secretaries and service assistants who had daily contact with patients. PSC data were collected electronically by a
mail sent out between 27 August 2018 and 23 September 2018 which contained a unique link to the SAQ-DK.

Dan Med J 2022;69(7):A10210807

2/10

DANISH MEDICAL JOURNAL

.
Data analysis
Only data from participants who had answered all SAQ-DK items were included in the analysis.
Individual SAQ-DK item scores were converted into a 0-100-point scale, where 1 = 0, 2 = 25, 3 = 50, 4 = 75 and 5 =
100. The scores of items 2 and 11 (negatively worded) were reversed so that their valence matched the positively
worded items.
All domains were regarded as continuous variables [15]. In our results, we emphasised % positive owing to their
clinical applicability [7].
Individual SAQ-DK scale mean scores were calculated as the average score of the scaled and scored items,
(range: 0-100) [16]. Percent positives were compared across subgroups using the χ2-test. Mean scale scores were
compared using the independent t-test. Analysis of variance by the Leveneʼs test was applied for each dimension
to test for variability in means across units. When homogeneity variance in the groups appeared, a Welch test
was performed. A Dunnettʼs T3 was performed when in-between group analysis was relevant [7, 15, 16].
Data sharing statement
Data are available upon reasonable request to the corresponding author. Note, some data are described in
Danish. Data will be anonymised and will therefore appear without any identifiable demographics.

Trial registration: not relevant.

RESULTS
Participation in the Danish version of the Safety Attitudes Questionnaire
A total of 445 employees were invited to participate in the survey, and data from 356 (80%) responders were
included. In all, 311 (87%) were female, 330 (93%) above 35 years of age, 317 (89%) had work experience equal to
or exceeding three years and 302 (85%) had held their current position for more than three years (Table 1).
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Perception of the patient safety culture
To answer research question one, the % positive and mean scale statistics per dimension are displayed in Table
2. For five of the six dimensions, % positive score of 75% or higher was reported. The dimension with the least %
positive was stress recognition at 55%. Job satisfaction and working conditions both obtained a % positive score
of 90%. In parallel, stress recognition was the lowest scored scale [mean scale score (± SD): 67 (± 22)], and job
satisfaction and working condition were the more positively scored scales, both with mean scale score (± SD): 90
(± 13).
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Subgroup difference
In response to research question two, results for % positive and mean scale statistics by subgroups (gender, age
and professions) and dimensions are displayed in Table 2.
Significantly more female than male participants had a positive perception of the PSC regarding teamwork
climate, safety climate, job satisfaction and perception of unit management (p < 0.05). Except for teamwork
climate and perception of unit management, the female participants also rated the PSC as more favourable
(reported by mean scale statistics) than did males (p < 0.05).
For % positive by age, a difference in the perception of PSC was found only for the dimension coined perceptions
of unit management (p = 0.004). Furthermore, differences in mean scale scores were found for perception of unit
management and working conditions (p < 0.05). For both of these dimensions, between-group analysis of the
mean scale scores showed that the difference in age groups was between the groups “46-55-years” and “≥ 56
years” group. In addition, a between-group difference was also found for “36-45 years” and “≥ 56 years” for
working conditions (Table 2).
Between professions, a significant difference was observed in % positive on two dimensions; job satisfaction (p =
0.02) and perceptions of unit management (p < 0.001). The only difference in mean scale score observed was
between professions regarding perceptions of the unit management (p = 0.009). The between-group analysis
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revealed two differences: 1) between nurse assistants and secretaries, and 2) nurse assistants and nurses. No
difference was found between doctors and any other groups.
Unit level patient safety culture results
To answer research question three, % positive was calculated per dimension for each unit (Figure 1). Almost all
units have a % positive score > 60%, which is the anticipated threshold (Table 3). This applies to all the PSC
dimensions except stress recognitions, the dimension with the greatest recorded need for improvement at the
unit level.
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For all dimensions, except teamwork climate and stress recognition, a significant difference was observed in %
positive across units (p < 0.05) (Table 3). For the mean scale scores, a significant difference between units was
found for safety climate, stress recognition and working conditions (p < 0.05). A between-group analysis revealed
the following differences between units: 1) safety climate; the Department of Orthopaedics and Clinical
Managers, 2) stress recognition; the Department of Surgery and Pain Care, 3) perception of unit management;
the Department of Surgery and Outpatient Surgery, and 4) working conditions; the Department of
Anaesthesiology and the Intensive Care Unit.

DISCUSSION
Data from 356 healthcare professionals revealed that the % positive only fell below the anticipated 60%, on the
dimension of stress recognition. The perceptions of PSC varied significantly by gender (four out of six), age (one
out of six) and profession (two out of six) for all dimensions. Unit level results revealed a % positive above the
60% threshold for all dimensions barring stress recognition.
Relation of the findings to other studies
We found that five out of six dimensions reported a % positive exceeding the anticipated 60% threshold. The
results for % positive are more favourable than reported in other Scandinavian studies of PSC [1, 4, 5]. The
higher-than-expected scores may be related to the fact that the ESC is an elective centre with no acute care
functions, and that the average age and work experience of employees were high. These factors tend to be
related to high % positive values [8]. Furthermore, patient safety work and clinical risk management, including
reporting and learning, are systematised and at a very mature level in Denmark.
In the present study, more female than male participants had a positive perception of PSC, and females also
rated the PSC more favourably than males. These results are not comparable to results in the literature. National
[4] and international studies [17] have either found no gender difference or have reported that females score less
favourably than males [18]. The results are divergent and indicate a need for additional research on the topic.
Given that our study included 87% females and that the average among Danish healthcare staff is 73%, our
results might be more favourable than results obtained in other Danish and international studies.
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According to the literature, older healthcare staff tend to be related to significantly higher % positive and mean
scale scores on several dimensions [6, 8, 17]. We can confirm this only for the dimension perceptions of the unit
management and for a difference in mean scale score for working conditions. Even so, % positive were all above
the 60% threshold. This may be related to the employees becoming more comfortable with and feeling
psychologically safer and supported by the management the older and more experienced they become.
Most studies have found a difference in % positive and mean scale score in several dimensions between
professions [5, 8, 18]. In contrast, we found a difference only on the dimensions of job satisfaction and
perception of the unit management; similar to another Danish study [4]. The reason why Danish studies differ
from the literature remains unknown. However, it may be because of the manner in which clinical work is
organised in Denmark or it may be related to a to greater level integration between professions or simply to a
national culture with fewer hierarchical structures than is the case in other countries [7].
We found variability in the degree to which the employees perceived the PSC (% positive and mean scale score)
across units on four out of six dimensions. This was also found in other studies [1, 10]. This confirms that PSC is a
local phenomenon that should be measured and acted upon locally [19], and clinical managers may possibly
benefit from introducing interventions targeting weak dimensions of the safety culture [20].
Methodological considerations
This study was strengthened by a high level of support from the top management in the ESC, which may have
contributed to a satisfactory response rate of 80%. Furthermore, the average item level rate of “not applicable”
answers was low.
The cross-sectional study design may only provide insight into PCS at the time of the survey and no causality can
be inferred. The results presented are based on self-reported PSC, which may potentially have caused
information, recall and social desirability bias, the implications of which we do not know.
The survey was executed at an elective orthopaedic surgery centre, which had no acute functions. The workload
at the study setting was therefore more predictable and risk management was less complicated than at units with
acute functions. This may possibly explain why the staff rated the PSC more favourably than otherwise seen in
the literature. Thus, applying our findings in an acute setting should be done cautiously.
Implications for policy, practice and research
The study was designed as a department level pilot test to gather experiences and adjust the study methods
employed prior to a decision about extending PSC monitoring using the SAQ-DK to all hospital units in the
Central Denmark Region. The effects of such large-scale implementation may be monitored closely and reported
in longitudinal research.

CONCLUSIONS
The study results provided a snapshot of PSC in an elective orthopaedic surgical setting in Denmark. On all
dimensions, the % positive is generally more favourable than reported in corresponding international findings.
However, in terms of designing quality improvement strategies tailored to specific sociodemographic groups
such as gender, age and profession, our results cannot confirm that this may be an effective way forward.
However, the results support measuring and improving unit level PSC.

.
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