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ABSTRACT
Background We aimed to explore (1) the influence of 
healthcare professionals' (HCPs’) specialty, profession, 
gender and length of employment on their perception 
of six dimensions of patient safety culture (PSC) and 
(2) the relation between these characteristics and the 
two dimensions of safety climate and perception of 
management.
Methods In a cross- sectional study, a Danish version of the 
Safety Attitudes Questionnaire was sent to all HCPs at a large 
regional hospital organisation. This included hospitals, the 
Emergency Services, the Regional Pharmacy and the Centre 
for Diabetes corporations. A total of 30 230 HCPs received 
the survey. Differences between specialties, professions, 
gender and years of employment were tested for each 
dimension of PSC. Differences in mean attitude scores were 
tested using analysis of variance and differences in having a 
positive attitude were tested using logistic regression.
Results In total, 15 119 (50%) HCPs returned the survey. 
Significant differences are seen across hospitals and 
corporations for all dimensions of PSC. The proportion of 
HCPs with a positive attitude was largest regarding job 
satisfaction (74.8%) and lowest regarding perception 
of management (43.9%). Significant differences are 
seen in physicians' and nurses' perception of PSC in the 
different specialties within all dimensions of PSC except 
for the dimension of recognition of stress. Significant 
differences in positive perception of teamwork climate are 
seen between anaesthesiologists' (69.4%) and surgeons' 
(41.7%). No significant gender differences were found 
between physicians' and nurses' perception of safety 
climate and of management. In addition, we found an 
influence of years of employment on PSC.
Discussion Significant differences were found in HCPs' 
perception of PSC between corporations, specialties and 
professions. The lowest proportion of HCPs with a positive 
perception of PSC was found within the dimensions of 
safety climate and perception of management. These 
differences may have implications for teamwork and 
patient safety.

INTRODUCTION
Improving the culture of safety within health-
care is an essential component of preventing 

or reducing adverse events and improving 
overall healthcare quality. Healthcare organ-
isations have shown a growing interest in 
patient safety culture (PSC), and assessment 
tools have been developed to understand the 
quality of the safety culture and to be able 
to change it.1 Culture is the product of indi-
vidual and group values, attitudes, compe-
tencies and behaviours that form a strong 
foundation on which to build a learning 
system. A systematic review suggests that 
interventions can improve perceptions of 
PSC.2 In addition, several systematic reviews 
suggest evidence of the relationship between 
PSC and patient outcomes.3 4 A recent report 
shows that more than 75% of countries in an 
Organisation for Economic Co- operation and 
Development (OECD) survey indicated their 
intention to expand their work with PSC in 
order to improve learning.5

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ A culture of safety within healthcare is essential for 
preventing or reducing adverse events and improv-
ing overall healthcare quality.

WHAT THIS STUDY ADDS
 ⇒ This large- scale study (N=15 119) identifies differ-
ences in perceptions of patient safety culture (PSC) 
across professions, specialties and organisational 
functions.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ Differences in attitudes to PSC may originate in 
and/or influence how we work in multi- professional 
teams. The implications of these differences and 
how to involve healthcare professionals in creating 
a safe learning environment should be explored in 
future studies.

http://bmjopen.bmj.com/
http://orcid.org/0000-0001-8542-6999
http://dx.doi.org/10.1136/bmjoq-2022-001908
http://dx.doi.org/10.1136/bmjoq-2022-001908
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjoq-2022-001908&domain=pdf&date_stamp=2022-010-26
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The report Free from Harm by the National Patient 
Safety Foundation provides recommendations for 
achieving total system safety. One recommendation is to 
ensure that leaders establish and sustain a safety culture 
that enables and prioritises safety (2015).6 Distributed 
leadership and strong staff support have been identified 
as critical for establishing a solid safety culture.7 Previous 
studies, however, have indicated that management’s 
perceptions are different from frontline staff’s percep-
tion of PSC.8 9

Frontline staff’s perceptions of PSC may be influenced 
by characteristics such as length of employment, gender 
and profession. Only a few studies have evaluated the 
impact of length of employment.10 Studies of the associ-
ation between healthcare professionals' (HCPs’) profes-
sion and PSC indicate differences between physicians and 
nurses, for instance.9 However, several of these studies 
were conducted in one hospital or a primary care setting. 
These data can be used at the unit level for the purpose of 
learning and improving practice as suggested in an edito-
rial, as variability between units is higher than between 
hospitals.11 However, healthcare is provided in multi- 
professional teams rather than by individuals and include 
team members from different professions and specialties. 
The association between specialty and PSC is less studied.

The aim
The aims of this paper were to explore (1) the influ-
ence on HCPs' specialty, profession, gender, and length 
of employment on their perception of six dimensions of 
PSC and (2) the relation between these characteristics 
and the two dimensions of safety climate and perception 
of management.

METHODS
We conducted a cross- sectional survey in a large regional 
hospital organisation in the Capital Region of Denmark 
from the 13 March until the 3 April 2019 using the Safety 
Attitudes Questionnaire (SAQ- DK), validated to the 
Danish context and culture.12

Context
In 2001, a study of adverse events in Danish hospitals 
was conducted; its results contributed to the decision to 
introduce mandatory reporting of adverse events and a 
national, confidential reporting and learning system. 
A formal structure was established with both regional- 
situated and hospital- situated risk managers and patient 
safety key persons in each department. The Danish Act 
on Patient Safety was introduced in 2004, and the impor-
tance of a supportive culture to ensure a high level of 
patient safety was emphasised in the national strategy for 
quality improvement.

Healthcare in Denmark is organised in five regions 
and is publicly funded, which means equal access for the 
entire population. The hospitals (N=6) in the Capital 
Region of Denmark serve a population of 1.8 million 
inhabitants. All hospitals receive emergency cases. Five 

of these hospitals are major hospitals with a wide range 
of specialties (see the Data analysis section). The total 
number of employees is approximately 40 000.

Patient and public involvement
Breach in patient safety procedures led to the tragic 
death of patients suffering from meningitis. Root cause 
analysis was followed by workshops involving all stake-
holders, including relatives and patient organisations. 
Consequently, a large plan for improving patient safety 
and the learning culture was initiated. In addition, it was 
decided to evaluate PSC in all hospitals and corporations 
in the region and disseminate the results at local, institu-
tional and regional level.

Participants
The SAQ- DK was sent to all employees involved in patient 
treatment in hospitals, the Emergency Services, the 
Regional Pharmacy and the Centre for Diabetes corpora-
tions. A total of 30 230 employees were invited to partic-
ipate.

Data sampling
The validated SAQ- DK consists of 31 items relating to six 
dimensions: teamwork climate, safety climate, job satisfac-
tion, stress recognition, perception of management and 
working conditions. The adapted SAQ- DK is provided in 
online supplemental appendix 1. The number of items 
included in the survey was 34. Respondents answered 
each item on a 5- point Likert scale, where 1=disagree 
strongly, 2=disagree slightly, 3=neutral, 4=agree slightly 
and 5=agree strongly. Items were assumed to have interval 
properties. Items 2 and 11 were negatively worded.

In addition, we collected demographic data on age, 
gender, profession, years of employment and the specialty.

Data analysis
Individual SAQ- DK item scores were converted to a 
0–100- point scale where 1=0, 2=25, 3=50, 4=75 and 5=100. 
Items 2 and 11 were reversed so the values matched the 
positively worded items.

Two PSC outcome measures were used to quantify the 
HCPs’ perceptions of PSC. The first measure was the 
mean attitude score, which was calculated as the mean 
value of the scaled items within each dimension for each 
individual.13 The second measure (% positive) was the 
proportion of participants with a positive attitude within 
each dimension. A positive attitude was defined for each 
dimension as a mean attitude score≥75 for each indi-
vidual. If an item had a missing value, the mean attitude 
score was calculated based on the remaining items.

Descriptive analysis was presented as frequencies (N, 
%) for categorical variables and as mean and SD for 
quantitative variables.

Differences in the perception of PSC between hospi-
tals, specialities, professions, gender and years of employ-
ment in current position were tested for each dimension 
of PSC. Differences between mean attitude scores were 
calculated using an analysis of variance, and differences 

https://dx.doi.org/10.1136/bmjoq-2022-001908
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between having a positive attitude were calculated using 
logistic regression.

A 5% significance level was used. All analyses 
were performed using SAS V.9.4 (Statistical Analysis 
Software).

Presentation of data
Data from the larger specialties Orthopaedic, Gynae-
cology and Obstetrics, Neurology, Paediatrics, Derma-
tology, Anaesthesiology and Psychiatry were analysed 
individually, whereas data from the smaller specialties 
were grouped. The smaller surgical specialties: ENT (ear, 
nose and throat) surgery, ophthalmic surgery, vascular 
surgery, thoracic surgery, urology, plastic surgery and 
breast surgery were grouped together and named 
Surgery, small specialties. Likewise, the internal medicine 
specialties relating to cardiology, pulmonology, haema-
tology, oncology, nephrology, gastroenterology, geriat-
rics and infectious diseases were grouped and named 
Internal Medicine. The diagnostic specialties relating to 
radiology, pathology, clinical biochemistry, clinical phys-
iology and clinical immunology were grouped together 
and named Diagnostic specialties.

The paper is prepared in accordance with the Strength-
ening the Reporting of Observational Studies in Epidemi-
ology (STROBE) guidelines (online supplemental table 
S1), STROBE checklist).14

RESULTS
A total of 15 119 HCPs returned the survey, resulting in 
a response rate of 50% (37% and 61% for physician and 
nurses, respectively). We excluded 1135 HCPs from the 
analysis if they represented other professions than those 
mentioned in table 1, as the sample sizes for each of these 
professions were small. Hence, the study population 
consists of 13 984 HCPs.

Table 1 shows the characteristics of the included 
HCPs and their place of employment. Somatic hospitals 
represented by far the largest group of HCPs (N=11 408, 
81.6%), followed by psychiatric units (N=2252, 16.1%). 
The Pharmacy, the Centre for Diabetes and the Emer-
gency Services represented units with 107–184 HCPs. 
These differences in size should be kept in mind when 
interpreting the data. Nursing is by far the largest profes-
sional group (47.9%), followed by physicians (18.3%) 
and assisting nurses (8.4%). The sample includes HCPs 
in all age categories, although few in the category 20–24 
years. The large majority are women (82.5%) and not 
clinical leaders (93.3%).

Significant differences in % positive are seen across 
hospitals and corporations for all dimensions of PSC 
(table 2). The proportion of HCPs with a positive attitude 
was largest regarding job satisfaction (74.8%) and lowest 
regarding perceptions of management (43.9%). The 
dimensions of safety climate and perceptions of manage-
ment showed the lowest mean scores across all hospitals 

and corporations (69.6 (SD 19.5) and 66.6 (SD 21.8)). A 
significant difference was seen between somatic hospitals 
and psychiatric units for these two dimensions (−2.9 (SD 
0.4) and −3.6 (SD 0.5)).

The specialties and professions
Significant differences in % positive are seen for both 
physicians' and nurses' perceptions of PSC in the different 
specialties within all dimensions of PSC except for the 
recognition of stress dimension, see table 3.

Within surgery, the lowest proportions of physicians 
with a positive perception were found for the dimension 
of safety climate.

Of all surgical specialties, the smaller surgical special-
ties and gynaecology/obstetrics had the most physicians 
with a positive perception of PSC (across dimensions). 
Across all specialties, dermatologists and neurologists had 
the most positive perception of PSC.

Among physicians, positive perceptions of teamwork 
differed significantly between anaesthesiologists (69.4%), 
gynaecologists (79.2%) and surgeons (41.7%) (see 
table 3). The percentages for physicians with a positive 
perception of the dimension of teamwork climate were 
69.4%, 79.2% and 41.7%, respectively. Among nurses, 
the corresponding percentages were anaesthesiology 
(64.4%), gynaecology (74.8%) and surgery (67.8%). The 
nurses' perceptions of PSC were not as negative as the 
physicians’ perception.

The main influence of profession is shown in table 4. 
Significant differences were seen between the different 
professions within all dimensions; midwives had the 
lowest proportion of staff (33.7%) with a positive attitude 
to safety climate.

The relation between gender, years of employment and 
managerial function
We analysed the effect of gender in the two largest groups 
of HCPs. No significant gender differences were found 
between physicians' and nurses' perceptions of safety 
climate and perception of management. See online 
supplemental appendix 2.

We investigated the association between years in current 
position (stratified in five groups) for both physicians 
and nurses and their perception of safety climate and 
management. A significant relation was found for both 
professions (see table 5). For physicians, the worst atti-
tude towards these dimensions was seen in the beginning 
(< 6 months)and for nurses, after 1–4 years.

Significant differences were found between respon-
dents with and without managerial roles, except for stress 
recognition. Respondents with managerial functions 
reported more positive attitudes in all dimensions than 
respondents without managerial functions.

DISCUSSION
Main findings
This is the first large- scale Danish study identifying signif-
icant differences in HCPs' perceptions of PSC between 

https://dx.doi.org/10.1136/bmjoq-2022-001908
https://dx.doi.org/10.1136/bmjoq-2022-001908
https://dx.doi.org/10.1136/bmjoq-2022-001908
https://dx.doi.org/10.1136/bmjoq-2022-001908
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specialties and professions. In addition, we found that 
years of employment influenced PSC. The lowest propor-
tion of HCPs with a positive perception of PSC was found 
within the dimensions of safety climate and perception of 
management. Our findings suggest that how HCPs work 
in multi- professional teams may have an impact on their 
perception of PSC.

Overall, the perception of PSC in our sample is more 
positive than in the study by Kristensen et al.8 We found 
the lowest proportion of HCPs with a positive percep-
tion in the dimensions of safety climate and perception 
of management. This is in contrast to the study by Tang 
et al which found the highest score in safety climate and 
the lowest in the dimension of working conditions.15 Most 
of the participants in Tang’s study were nurses >40 years 
old, whereas the nurses in our study were younger. This 
may explain the different findings in the two studies. 
Significant differences were found between hospitals and 
corporations in the present study. Previous studies have 
compared the safety culture dimensions and found that 
dimensions vary more at unit level than at hospital level.16 
In our study, we did not look at individual units but at 
specialties and professions. In the following sections, the 
overarching themes and possible implications of our find-
ings are discussed.

The specialties and professions
We found significant differences in perceptions of PSC 
between specialties and between professions. This is in 
agreement with previous studies.9 17 18

A positive association between PSC and patient 
outcome has previously been shown in a review of studies 
across countries and settings.19 Hence, the differences 
found in HCPs' perceptions of PSC may affect how multi- 
professional teams function and may also influence patient 
outcomes. Especially, the considerable discrepancies in 
perceptions of teamwork climate between surgeons and 
anaesthesiologists are of concern, as social and cognitive 
skills are important for safe patient care in the operating 
theatre. Our findings are in agreement with previous find-
ings.18 For decades, anaesthesiologists have been aware 
of the importance of human factors for patient safety 
and been early adopters of training.20 21 Previous studies 
have shown greater numbers of disruptive behaviour 
among surgeons than among non- surgeons, indicating 
that differences in perceptions of teamwork are of clin-
ical relevance.22 23 A recent systematic review shows that 
unacceptable behaviour negatively affects HCPs’ clin-
ical performance and patient outcomes.24 Disruptive 
behaviour may also impact the HCPs' psychological safety 
and hence patient safety.25 One of the key features of a 
PSC is HCPs feeling psychologically safe. Edmondson 
describes psychological safety as an individual's percep-
tion of the consequences of taking interactional risks 
in a particular context, such as speaking up if things go 
wrong, or asking for feedback or help.26 The antecedents 
for psychological safety are good team leader behaviour, 
trust, mutual respect and a supportive organisational 
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context.26 A team’s psychological safety positively affects 
team performance.

Psychological safety is a complex phenomenon that is 
influenced by individual, team and organisational level 
factors; an issue that clearly warrants further study in 
future research.27

Years of employment
We found that a positive perception of PSC was negatively 
associated with years of employment.

Interestingly, the lowest perception of safety climate 
and perception of management was seen after 1- 4 years 
of employment of nurses and < 6 months of employ-
ment for physicians. Our study cannot explain this, but 
the discrepancy could be due to different educational 
structures and practices in Denmark. The introduc-
tion of newly employed nurses is usually short, which 
implies that nurses need to take more responsibility and 
work more independently after a year. An unpublished 
group interview study involving newly employed nurses 
supports this finding (submitted for publication). In 
Denmark, newly graduated physicians participate in a 
structured 1- year training programme after which they 
can work independently. This is followed by one or two 
introductory 1- year positions in a given specialty, which 
is then followed by residency, where the physician rotates 
between different departments to obtain the necessary 
competences. This could explain the low perception 
of PSC after 3–4 years. Apart from these differences in 
the early years, we found that the perception of PSC was 
related to age: the more senior, the more positive. This is 
in agreement with the findings of Mohammed et al.28

The relation between gender and managerial function
No significant gender differences were found in physi-
cians' and nurses' perceptions of safety climate and 
perception of management. This is in agreement with 
previous studies.9

Our study shows a more positive perception of PSC by 
HCPs holding a managerial function. This is in agreement 
with previous studies.8 9 One of the recommendations is 
for leaders to establish and sustain a safety culture that 
enables and prioritises safety.6 The question is whether 
leaders can live up to this. An interview study with first- 
line managers shows how they perceive their central 
role. None of them, however, mentions the possibility 
of an evaluation of PSC.29 A safe learning environment 
and a positive learning culture are closely linked to PSC. 
Hence, leaders should support a learning culture and 
create an environment where HCPs feel comfortable and 
have opportunities to raise concerns, ask questions and 
learn from adverse events. In addition, leaders should 
take action on concerns raised by frontline staff.30

Improvement of PSC
The differences found in perceptions of PSC can affect 
how multi- professional teams function and hence influ-
ence patient outcomes. Healthcare is provided by teams 
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Table 5 Relation between years in current position stratified for profession and the dimension safety climate and perception 
of management

Proportion of HCPs with a positive attitude

Outcome Profession Years in 
current 
position

N N % OR 95% CI Overall 
P- value

Safety climate Nurses <6 months 421 208 49.4 1.00 0.82 to 1.22 <0.001

6–11 months 422 174 41.2 0.72 0.59 to 0.88

1–2 years 933 318 34.1 0.53 0.46 to 0.62

3–4 years 925 361 39.0 0.66 0.57 to 0.76

5 or more years 4062 2004 49.3 1 (ref)

Doctors <6 months 214 69 32.2 0.42 0.31 to 0.56 <0.001

6–11 months 133 47 35.3 0.48 0.33 to 0.69

1–2 years 215 97 45.1 0.72 0.54 to 0.96

3–4 years 196 79 40.3 0.59 0.44 to 0.80

5 or more years 1714 914 53.3 1 (ref)

Perception of 
management

Nurses <6 months 421 253 60.1 1.80 1.46 to 2.20 <0.001

6–11 months 422 182 43.1 0.90 0.74 to 1,11

1–2 years 933 335 35.9 0.67 0.58 to 0.77

3–4 years 925 337 36.4 0.68 0.59 to 0.79

5 or more years 4062 1853 45.6 1 (ref)

Doctors <6 months 214 88 41.1 0.72 0.54 to 0.97 0.083

6–11 months 133 57 42.9 0.78 0.54 to 1.11

1–2 years 215 107 49.8 1.03 0.77 to 1.36

3–4 years 196 85 43.4 0.79 0.59 to 1.07

5 or more years 1714 842 49.1 1 (ref)

Degree to which the participant perceives the culture as 
positive

Outcome Profession Gender N Mean SD Difference 95% CI Overall 
P- value

Safety climate Nurses <6 months 421 72.5 16.7 1.87 −0.07 to 3.81 <0.001

6–11 months 422 68.1 18.2 −2.54 −4.48 to −0.61

1–2 years 933 64.7 19.2 −5.99 −7.37 to −4.62

3–4 years 925 65.9 20.2 −4.78 −6.16 to −3.40

5 or more years 4062 70.7 19.5 0 (ref)

Doctors <6 months 214 64.5 20.9 −8.06 −10.90 to −5.22 <0.001

6–11 months 133 65.1 19.0 −7.43 −10.97 to −3.89

1–2 years 215 69.7 17.9 −2.83 −5.66 to 0.01

3–4 years 196 67.9 19.3 −4.63 −7.58 to −1.68

5 or more years 1714 72.5 20.1 0 (ref)

Perception of 
management

Nurses <6 months 421 73.9 18.1 6.97 4.77 to 9.17 <0.001

6–11 months 422 65.8 21.7 −1.05 −3.24 to 1.15

1–2 years 933 62.4 21.7 −4.45 −6.01 to −2.89

3–4 years 925 62.0 23.0 −4.84 −6.41 to −3.27

5 or more years 4062 66.9 22.0 0 (ref)

Doctors <6 months 214 66.3 21.6 −2.58 −5.60 to 0.43 0.027

Continued
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rather than single individuals, and most teams in hospi-
tals change team members often. This implies that great 
variations in the perception of PSC may influence team-
work negatively. It could, however, also be that the team 
members with a more positive perception of PSC could 
have a positive influence on team members with a less 
positive perception. Training teams to understand human 
factors and team skills are initiatives that can improve 
PSC.25 31 Several reviews have demonstrated an effect of 
training emergency teams such as trauma- resuscitation 
surgical theatre teams.2 32 Recently, this has been shown 
for ward teams, too.33 34 Significant differences in PSC 
were found after a 12- month controlled study in two 
hospitals of a team- training intervention that focused on 
human factors, social and cognitive skills.34

Studies have emphasised the importance of leadership. 
We suggest viewing HCPs in hospitals and corporations as 
creative resources for ensuring PSC and patient safety by 
creating a psychologically supportive safe learning envi-
ronment across specialties and professions.

Work–life balance and PSC
The interplay between PSC, teamwork and HCPs' mental 
health has attracted growing attention in recent years. 
Among HCPs, an increasing incidence of burnout has 
been demonstrated, which seems to have an effect on 
patient safety.35 In addition, HCPs often feel compelled 
to work more and take less time to recover from work.36 
Sexton et al have shown that a positive work- life balance 
is associated with better teamwork climate and safety 
climate.36

Discussion of the method used
The sample is from a centralised hospital system, and a 
response rate of 50% is representative of the employees' 
attitudes to patient safety in such a large sample. However, 
differences in response rate between physician and nurses 
could indicate a minor response bias. The large volume is 
a strength as it meant that it was possible to do subgroup 
analyses which can be used strategically in healthcare. 
However, the differences in the number of HCPs in each 
of the corporations and specialties should be kept in 
mind when interpreting the data.

Results can be extrapolated to other regions in the 
country as the context and culture are comparable.

We used an adapted version of the validated version of 
SAQ- DK, as we changed four questions from the validated 
Danish translation of SAQ. This should be kept in mind 

when comparing data. The changed questions are indi-
cated in online supplemental appendix 1.

Implications
This study is the second large- scale study of PSC in our 
country. Measuring PSC is meaningless unless data are 
used for discussions on how to continuously improve PSC 
at regional, hospital and departmental levels. Local plans 
for improvement can be implemented and follow- up 
studies can be planned. It seems to be difficult to effec-
tuate these plans of improvement at departmental level, 
and as such, focusing on this aspect could be helpful 
in the future. Denmark has no plans yet to conduct a 
national study of PSC, while in other countries yearly/
biannual measurements of PSC are mandatory. A recent 
report from the OECD advocates measurements of PSC 
for the purpose of learning and following the effect of 
initiatives to improve PSC since PSC has an effect on 
patient outcomes. In some countries, measurements are 
used to compare with other institutions.

Future studies
Research on how to improve PSC across specialties and 
professions is needed, given HCPs' different perceptions 
of PSC. Previously, focus has been on how leaders can 
support PSC, but the questions are how HCPs themselves 
can contribute to creating a psychologically safe learning 
environment. We also need to conduct research across 
corporations and sectors and involve patients/citizens 
in how to improve patient safety. We believe that future 
research should explore the underlying barriers and facil-
itators for improving PSC across sectors, specialties and 
professions using qualitative methods such as observa-
tions, interviews and in situ simulation.

CONCLUSION
Significant differences in HCPs' perception were found 
between corporations, specialties and professions. In 
addition, we found age- related differences and differ-
ences between HCPs with a managerial role versus none. 
The differences may have an impact on teamwork and 
patient safety and imply that further research is necessary 
to facilitate the involvement of HCPs in improving PSC.

Acknowledgements We thank the healthcare professionals for taking the time to 
fill in the survey.

Contributors DØ is the guarantor. DØ, MDM, AKE, HSF, JHK and SK contributed in 
preparing and conducting the study. AKE conducted the statistical analysis. DØ, AKH 

Proportion of HCPs with a positive attitude

6–11 months 133 66.6 20.4 −2.28 −6.04 to 1.49

1–2 years 215 72.3 17.7 3.43 0.40 to 6.45

3–4 years 196 67.4 20.2 −1.46 −4.61 to 1.69

5 or more years 1714 68.9 21.7 0 (ref)

Table 5 Continued

https://dx.doi.org/10.1136/bmjoq-2022-001908


12 Østergaard D, et al. BMJ Open Quality 2022;11:e001908. doi:10.1136/bmjoq-2022-001908

Open access 

and SK developed the tables. All authors participated in drafting and revising the 
manuscript. All authors approved the final version of the manuscript.

Funding The study was funded by internal, regional resources.

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in 
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not applicable.

Ethics approval According to Danish regulations, approval from the local ethical 
committee is not required for this type of study. The research group received the 
data in an anonymous form, so individuals could not be identified. The hospitals, 
departments and units received their answers anonymously. Units received data if 
there were more than five employees in each profession.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available upon reasonable request. The 
original data are available upon request.

Supplemental material This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer- reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non- commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Doris Østergaard http://orcid.org/0000-0001-8542-6999

REFERENCES
 1 Nieva VF, Sorra J. Safety culture assessment: a tool for improving 

patient safety in healthcare organizations. Qual Saf Health Care 
2003;12 Suppl 2:17ii–23.

 2 Weaver SJ, Dy SM, Rosen MA. Team- training in healthcare: a 
narrative synthesis of the literature. BMJ Qual Saf 2014;23:359–72.

 3 DiCuccio MH. The relationship between patient safety culture 
and patient outcomes: a systematic review. J Patient Saf 
2015;11:135–42.

 4 Lee SE, Scott LD, Dahinten VS, et al. Safety culture, patient safety, 
and quality of care outcomes: a literature review. West J Nurs Res 
2019;41:279–304.

 5 De Bienassis K, Kristensen S, Burtscher M. Assessments of patient 
safety culture in OECD countries. In: Culture as a cure, 2020.

 6 National Patient Safety Foundation. Free from harm: accelerating 
patient safety improvement fifteen years after to err is human. 
Boston, MA: National Patient Safety Foundation, 2015: 1–45.

 7 Dixon- Woods M, McNicol S, Martin G. Ten challenges in improving 
quality in healthcare: lessons from the health Foundation's 
programme evaluations and relevant literature. BMJ Qual Saf 
2012;21:876–84.

 8 Kristensen S, Badsberg JH, Rischel V, et al. The patient safety 
climate in Danish Hospital units. Dan Med J 2015;62:A5153.

 9 Gambashidze N, Hammer A, Wagner A, et al. Influence of gender, 
profession, and managerial function on clinicians' perceptions of 
patient safety culture: a cross- national cross- sectional study. J 
Patient Saf 2021;17:e280–7.

 10 DiCuccio MH, Colbert AM, Triolo PK, et al. Cracking the code 
for quality: the interrelationships of culture, nurse demographics, 
advocacy, and patient outcomes. J Nurs Adm 2020;50:152–8.

 11 Pronovost P, Sexton B. Assessing safety culture: guidelines and 
recommendations. Qual Saf Health Care 2005;14:231–3.

 12 Kristensen S, Sabroe S, Bartels P, et al. Adaption and validation of 
the safety attitudes questionnaire for the Danish hospital setting. Clin 
Epidemiol 2015;7:149–60.

 13 Kristensen S, Christensen KB, Jaquet A, et al. Strengthening 
leadership as a catalyst for enhanced patient safety culture: 
a repeated cross- sectional experimental study. BMJ Open 
2016;6:e010180.

 14 Elm Evon, Altman DG, Egger M, et al. Strengthening the reporting 
of observational studies in epidemiology (STROBE) statement: 
guidelines for reporting observational studies. BMJ 2007;335:806–8.

 15 Tang N- H, Tsai S- F, Liou J- H, et al. The association between the 
participation of quality control circle and patient safety culture. Int J 
Environ Res Public Health 2020;17:8872–14.

 16 Schwendimann R, Zimmermann N, Küng K, et al. Variation in safety 
culture dimensions within and between US and Swiss Hospital units: 
an exploratory study. BMJ Qual Saf 2013;22:32–41.

 17 Aaberg OR, Hall- Lord ML, Husebø SIE, et al. Collaboration 
and satisfaction about care decisions in team questionnaire- 
Psychometric testing of the Norwegian version, and hospital 
healthcare personnel perceptions across Hospital units. Nurs Open 
2019;6:642–50.

 18 Makary MA, Sexton JB, Freischlag JA, et al. Operating room 
teamwork among physicians and nurses: teamwork in the eye of the 
beholder. J Am Coll Surg 2006;202:746–52.

 19 Braithwaite J, Herkes J, Ludlow K, et al. Association between 
organisational and workplace cultures, and patient outcomes: 
systematic review. BMJ Open 2017;7:e017708–11.

 20 Gaba DM. Crisis resource management and teamwork training in 
anaesthesia. Br J Anaesth 2010;105:3–6.

 21 Holzman RS, Cooper JB, Gaba DM, et al. Anesthesia crisis resource 
management: real- life simulation training in operating room crises. J 
Clin Anesth 1995;7:675–87.

 22 Cochran A, Elder WB. A model of disruptive surgeon behavior in the 
perioperative environment. J Am Coll Surg 2014;219:390–8.

 23 Hopkins J, Hedlin H, Weinacker A, et al. Patterns of disrespectful 
physician behavior at an academic medical center: implications for 
training, prevention, and remediation. Acad Med 2018;93:1679–85.

 24 Guo L, Ryan B, Leditschke IA, et al. Impact of unacceptable 
behaviour between healthcare workers on clinical performance 
and patient outcomes: a systematic review. BMJ Qual Saf 
2022;31:679–87.

 25 De Hert S. Human factors affecting intraoperative patient safety. Curr 
Opin Anaesthesiol 2021;34:735–43.

 26 Edmondson A. Psychological safety and learning behavior in work 
teams. Adm Sci Q 1999;44:350–83.

 27 O'Donovan R, De Brún A, McAuliffe E. Healthcare professionals 
experience of psychological safety, voice, and silence. Front Psychol 
2021;12:626689.

 28 Mohammed F, Taddele M, Gualu T. Patient safety culture and 
associated factors among health care professionals at public 
hospitals in Dessie town, North East Ethiopia, 2019. PLoS One 
2021;16:e0245966–9.

 29 Hedsköld M, Sachs MA, Rosander T, et al. Acting between 
guidelines and reality- an interview study exploring the strategies 
of first line managers in patient safety work. BMC Health Serv Res 
2021;21:1–10.

 30 Kristensen S, Túgvustein N, Zachariassen H, et al. The virgin land 
of quality management: a first measure of patient safety climate at 
the National Hospital of the Faroe Islands. Drug Healthc Patient Saf 
2016;8:49–57.

 31 Schram A, Paltved C, Christensen KB, et al. Patient safety culture 
improves during an in situ simulation intervention: a repeated cross- 
sectional intervention study at two Hospital sites. BMJ Open Qual 
2021;10:e001183–9.

 32 Karam M, Brault I, Van Durme T, et al. Comparing interprofessional 
and interorganizational collaboration in healthcare: a systematic 
review of the qualitative research. Int J Nurs Stud 2018;79:70–83.

 33 Aaberg OR, Hall- Lord ML, Husebø SIE, et al. A human factors 
intervention in a hospital - evaluating the outcome of a 
TeamSTEPPS program in a surgical ward. BMC Health Serv Res 
2021;21:1–13.

 34 Aaberg OR, Ballangrud R, Husebø SIE, et al. An interprofessional 
team training intervention with an implementation phase in a surgical 
ward: a controlled quasi- experimental study. J Interprof Care 
2019:1–10.

 35 Dewa CS, Loong D, Bonato S, et al. The relationship between 
physician burnout and quality of healthcare in terms of safety and 
acceptability: a systematic review. BMJ Open 2017;7:e015141.

 36 Sexton JB, Schwartz SP, Chadwick WA. Hhs public access 
2018;26:632–40.

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0001-8542-6999
http://dx.doi.org/10.1136/qhc.12.suppl_2.ii17
http://dx.doi.org/10.1136/bmjqs-2013-001848
http://dx.doi.org/10.1097/PTS.0000000000000058
http://dx.doi.org/10.1177/0193945917747416
http://dx.doi.org/10.1136/bmjqs-2011-000760
http://www.ncbi.nlm.nih.gov/pubmed/26522479
http://dx.doi.org/10.1097/PTS.0000000000000585
http://dx.doi.org/10.1097/PTS.0000000000000585
http://dx.doi.org/10.1097/NNA.0000000000000859
http://dx.doi.org/10.1136/qshc.2005.015180
http://dx.doi.org/10.2147/CLEP.S75560
http://dx.doi.org/10.2147/CLEP.S75560
http://dx.doi.org/10.1136/bmjopen-2015-010180
http://dx.doi.org/10.1136/bmj.39335.541782.AD
http://dx.doi.org/10.3390/ijerph17238872
http://dx.doi.org/10.3390/ijerph17238872
http://dx.doi.org/10.1136/bmjqs-2011-000446
http://dx.doi.org/10.1002/nop2.251
http://dx.doi.org/10.1016/j.jamcollsurg.2006.01.017
http://dx.doi.org/10.1136/bmjopen-2017-017708
http://dx.doi.org/10.1093/bja/aeq124
http://dx.doi.org/10.1016/0952-8180(95)00146-8
http://dx.doi.org/10.1016/0952-8180(95)00146-8
http://dx.doi.org/10.1016/j.jamcollsurg.2014.05.011
http://dx.doi.org/10.1097/ACM.0000000000002126
http://dx.doi.org/10.1136/bmjqs-2021-013955
http://dx.doi.org/10.1097/ACO.0000000000001059
http://dx.doi.org/10.1097/ACO.0000000000001059
http://dx.doi.org/10.2307/2666999
http://dx.doi.org/10.3389/fpsyg.2021.626689
http://dx.doi.org/10.1371/journal.pone.0245966
http://dx.doi.org/10.1186/s12913-020-06042-3
http://dx.doi.org/10.2147/DHPS.S100575
http://dx.doi.org/10.1136/bmjoq-2020-001183
http://dx.doi.org/10.1016/j.ijnurstu.2017.11.002
http://dx.doi.org/10.1186/s12913-021-06071-6
http://dx.doi.org/10.1080/13561820.2019.1697216
http://dx.doi.org/10.1136/bmjopen-2016-015141

	Patient safety culture and associated factors in secondary health care of the Capital Region of Denmark: influence of specialty, healthcare profession and gender
	Abstract
	Introduction
	The aim

	Methods
	Context
	Patient and public involvement
	Participants
	Data sampling
	Data analysis
	Presentation of data


	Results
	The specialties and professions
	The relation between gender, years of employment and managerial function

	Discussion
	Main findings
	The specialties and professions
	Years of employment
	The relation between gender and managerial function
	Improvement of PSC
	Work–life balance and PSC
	Discussion of the method used
	Implications
	Future studies

	Conclusion
	References


