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ABSTRACT
Objectives  This study aimed to investigate staff’s 
perceptions of patient safety culture (PSC) in two 
Danish hospitals before and after an in situ simulation 
intervention.
Design  A repeated cross-sectional intervention study.
Setting  Two Danish hospitals. Hospital 1 performs 
emergency functions, whereas hospital 2 performs elective 
functions.
Participants  A total of 967 healthcare professionals were 
invited to participate in this study. 516 were employed in 
hospital 1 and 451 in hospital 2. Of these, 39 were trained 
as simulation instructors.
Intervention  A 4-day simulation instructor course 
was applied. Emphasis was put on team training, 
communication and leadership. After the course, 
instructors performed simulation in the hospital 
environment. No systematic simulation was performed 
prior to the intervention.
Main outcome measures  The Safety Attitude 
Questionnaire investigating PSC was applied prior to the 
intervention and again 4 and 8 weeks after intervention. 
The proportion of participants with a positive attitude and 
mean scale scores were measured as main outcomes.
Results  The response rate varied from 63.6% to 72.0% 
across surveys and hospitals. Baseline scores were 
generally lower for hospital 1. The proportion of staff 
with positive attitudes in hospital 1 improved by ≥5% in 
five of six safety culture dimensions, whereas only two 
dimensions improved by ≥5% in hospital 2. The mean 
scale scores improved significantly in five of six safety 
culture dimensions in hospital 1, while only one dimension 
improved significantly in hospital 2.
Conclusions  Safety attitude outcomes indicate an 
improvement in PSC from before to after the in situ 
simulation intervention period. However, it is possible that 
an effect is more profound in an acute care hospital versus 
an elective setting.

INTRODUCTION AND OBJECTIVE
Improving patient safety is known as one of 
the biggest challenges in healthcare today.1–3 
Numerous approaches to improve patient 
safety have been initiated and creating 
a culture of safety is considered a key 
approach.2 4 5

A culture of safety can be defined as an 
integrated pattern of individual and organi-
sational behaviour, based on shared beliefs 
and values that continuously seek to mini-
mise patient harm.3 6 Patient safety culture 
(PSC) captures a broad and rather steady 
phenomenon, encompassing the underlying 
values that shape behavioural patterns and 
processes related to the safety of the patients 
in a particular setting. PSC is a multidimen-
sional and multilevel construct,7 which is a 
deeply rooted aspect of the safety climate. 
Thus, climate is considered the measurable 
and improvable aspect of culture.8 9

A growing evidence documents an asso-
ciation between safety culture and patient 
outcomes, such as reduced readmissions, 
length of stay and medication errors.8 10 
A positive development in PSC and safety 
outcomes is in the interest of the patients. 
Further, a review examining the relation-
ship between organisational and workplace 
cultures and patient outcomes (n=60 studies) 
found that over 70% of studies reported 
exclusively positive associations (48.4%), 
or a mixture of positive associations and no 
associations (25.8%), between culture and 
patient outcomes.8

A widely used questionnaire measuring 
PSC within hospital care is the Safety Atti-
tudes Questionnaire (SAQ).11 12 It measures 
the proportion of participants with a positive 
attitude towards multidimensional aspects of 
patient safety. The dimensions include team-
work climate, safety climate, job satisfaction, 
stress recognition, working conditions and 
leadership support for patient safety.13 A posi-
tive attitude is defined for each individual 
by a mean scale score of at least 75 of 100 
possible points.13–15 In studies where PSC has 
been observed over time, a 5 per cent point of 
improvement has been considered clinically 
relevant.14 16 17
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Slightly different methods for observing change in PSC 
at the group level have been applied. When conducting 
intervention studies, PSC is usually measured and 
compared at two time points.

However, this may contribute to potential bias, since 
staff members constitute a dynamic group of people. A 
proportion of the employees will resign their positions 
and leave the unit, while new staff members will be 
assigned. A previous Danish study has shown that safety 
attitudes of newcomers, stable staff and staff leaving the 
unit differ. Thus, it is ideal to measure PSC in the group 
of stable staff members, since this allows an insight into 
the attitudes of the culture bearers alias stable group of 
staff exposed to the intervention over time.14

The strongest evidence for improvement of the PSC 
has been found in studies consisting of multifaceted 
interventions, supported by the leadership and aimed at 
enhancing communication, coordination and teamwork 
in safe clinical practices.3 6 14 These are all qualities natu-
rally build into simulation training.

Simulation is a learning strategy that imitates a scenario 
in a clinical setting. A particular set of clinical conditions 
are created or replicated to mirror authentic situations.18 
In situ simulation occurs in the actual clinical environ-
ment as part of the health professionals’ daily life.19 In 
situ simulation allows teams to review and reinforce their 
skills and to problem-solve in a simulated clinical envi-
ronment. At its core, it provides an approach to support 
and develop teamwork, leadership and communication 
competencies.19 20 In situ simulation has been described 
as an important strategy in identifying and overcoming 
threats to patient safety, although it is a limited researched 
area.21 Simulation-based training programmes have been 
shown to be positively associated with clinical risk manage-
ment practices mirrored in the safety climate.6 10 In a 
Danish pre-post simulation intervention study across two 
settings, PSC did not improve over time in either setting.22 
The authors suggested that future research should focus 
on continuous simulation sessions and longer follow-up 
periods.23

Generally, knowledge about the change in PSC associ-
ated with in situ simulation is sparse, and more research 
is needed.22 Therefore, the present study aimed to inves-
tigate changes in PSC from before to after a time period 
with in situ simulation at two affiliated hospital sites. 
Our particular interest was to observe changes in dimen-
sional PSC over time in a hospital setting characterised 
by acute care functions and a hospital characterised by 
elective functions, while also looking at stable groups of 
staff who reported the PSC both before and after inter-
vention. In this regard, the research questions were as 
follows:
1.	 Do the proportions of healthcare staff with positive at-

titudes towards six PSC dimensions improve by more 
than 5% from before to after the in situ intervention?

2.	 Do the mean scale scores of the six PSC dimensions 
improve from before to after the in situ intervention?

METHODS
Study design
A repeated cross-sectional experimental study design was 
applied across two affiliated hospitals. An in situ inter-
vention programme was initiated after collecting the first 
assessment of the PSC and lasted until the end of the 
study period. Two further PSC surveys were carried out 
during the intervention period at 4 and 8 months, respec-
tively, after first assessment.

Variables of interest: measurement of PSC and simulation 
sessions
To measure participants’ perceptions of PSC, a vali-
dated Danish version of the Safety Attitudes Question-
naire (SAQ-DK) was used.24 The psychometric prop-
erties of SAQ-DK were tested in a cross-sectional study 
including 925 multiprofessional healthcare workers. The 
test showed good construct validity and reliability, and 
confirmed a hypothesised six-factor model.13SAQ-DK 
comprises 32 items covering six dimensions of PSC, 
namely, teamwork climate, safety climate, job satisfac-
tion, stress recognition, perception of management and 
working conditions. Answers are given on a 5-point Likert 
scale (1=Disagree strongly, 2=Disagree slightly, 3=Neutral, 
4=Agree slightly, and 5=Agree strongly). Further, demo-
graphic background information on profession, gender, 
age group, organisational role, affiliation and work expe-
rience was collected.13 24

The in situ simulation sessions were documented using 
a standardised log note. The following information was 
logged: date, hospital, specialty, number of participants, 
time spent including briefing and debriefing, and the 
learning objectives of the session. It was also noted if the 
session was mock-up or planned.

Setting
The study took place from April 2017 to December 2018 
across two hospital sites belonging to the same regional 
somatic hospital in the Region of Southern Denmark. 
Hospital 1 had a capacity of 333 beds, while the capacity 
of hospital 2 was 220 beds.

Participating staff from hospital 1 belonged to 11 
different groups mainly handling acute care. The groups 
formed naturally around their common daily clinical 
tasks and likewise in the situ simulation setting, which 
can be seen further in online supplemental appendix 1. 
Likewise, 12 groups formed naturally in hospital 2, where 
mostly elective functions were carried out. In neither of 
the two hospitals, in situ simulation was facilitated system-
atically prior to the study.

Material and data collection
Inclusion criteria in the first assessment of the PSC 
consisted of full-time or part-time clinical staff with 
patient contact. Only nurses, doctors, midwives or radi-
ographers were included. Staff members assigned after 
baseline measurement were not invited to participate in 
the second and the third data collection of SAQ-DK as 
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we mainly took an interest in the attitudes of the group 
of staff which participated throughout the study period. 
Each participant was assigned a unique personal identi-
fier that remained across the three SAQ-DK surveys. In 
total, 967 (516 from hospital 1 and 451 from hospital 2) 
full-time and part-time staff with patient contact qualified 
for inclusion in the first assessment of the PSC.

Collection of SAQ-DK data was staggered across the 
two hospital sites with three intervention periods and 
three data collection periods (figure  1). SAQ-DK data 
were collected from April 2017 onwards in hospital 1 and 
from September onwards in hospital 2. In situ simulation 
started with the first SAQ-data collection (first survey), 
which was pretraining of the instructors. Further SAQ-
data (second and third survey) were collected approxi-
mately 4 and 8 months after the intervention was applied.

SAQ-DK was distributed via a unique link in emails 
to all included staff. The answers were not anonymous; 
however, only the person in charge of distribution of 
questionnaires had access to the individual responses. 
Reminders were emailed after 2 weeks to all staff that had 
not answered. To boost participation, nudging through 
contact was performed by the research group visiting 
departments taking part in the study. Furthermore, 
weekly emails to management and key persons with 
current response rates and collective appreciation at, 
for example, morning conferences were conducted. To 
account for vacation periods and public holidays, some 
data collection periods were slightly longer than others.

The in situ simulation intervention
In total, 21 staff members from hospital 1 and 18 staff 
members from hospital 2 were educated as simula-
tion instructors. The hospital management selected 
the instructors with no set selection criteria at the indi-
vidual level, apart from motivation. A minimum of one 
staff member from each of the 23 groups listed in online 
supplemental appendix 1 was trained as a simulation 
instructor. All instructors participated in a 4-day course.

The instructors’ training course emphasised non-
technical skills focusing on team training, communication 
and leadership, of which all instructors had to complete a 
curriculum.23 Both the curriculum and a need analysis is 
illustrated in online supplemental appendix 2.

Subsequently, the instructors performed in situ simula-
tion in their respective groups/units, aiming to improve 
handling of specific clinical situations and thus the safety 
and quality of care provided. The sessions were initiated, 
planned, led and documented in log notes by the simula-
tion instructors. The instructors started the in situ simu-
lation the day after ending their training, and performed 
simulation prospectively.

Three staff members from MidtSim (the regional 
centre of simulation training in Central Denmark Region 
Denmark) facilitated the training of the instructors at 
hospitals 1 and 2.

Patient and public involvement
No patient or public involvement.

Ethics
The study was registered with the Danish Data Protection 
Agency (Journal number 17/1942) and was approved by 
the hospital management. Survey invitees were informed 
that participation was voluntary and that all answers 
would be treated with confidentiality. Survey IDs were 
used at the individual level across data collection times. 
Participants were granted anonymity in the publication of 
results at the clinical level and scientifically.

Statistical analyses
Data in this study are reported for all participants and 
likewise separately for responders replying to all three 
SAQ-DK surveys (the ‘stable group’). To be included in 
the analysis, participants had to reply to a minimum of 
one item in each dimension.

SAQ-DK data were reported as (1) the percent of 
respondents with a positive attitude (% positive, defined 
by an individual mean scale scores ≥75), and (2) mean 
scale scores and SD. Both PSC outcomes range from 0 to 
100. Between surveys, a change in % positive describes 
the change in the proportion of staff with positive atti-
tudes, whereas a change in the mean scale score describes 
the change in the perceived level of PSC among surveyed 
staff. In accordance with earlier studies, an improvement 
of minimum 5% over time was targeted and regarded as 
clinically relevant.14 16 17

Figure 1  Study timeline Safety Attitudes Questionnaire (SAQ)—data collection and intervention periods across the two 
hospital sites. 1Data were collected on 25 April–19 May 2017. 2Data were collected on 23 August–14 September 2017. 3Data 
were collected on 10 January–5 February 2018. 4Data were collected on 8 May–12 June 2018.
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For the purpose of calculating the two PSC outcomes, 
individual SAQ-DK item scores were converted to a 0–100 
points scale, where 1=0, 2=25, 3=50, 4=75 and 5=100. Items 
2 and 11 were reverse scored so that their valence matched 
the positively worded items. Individual mean scale scores 
were calculated by the average score of the scaled items.14 
SAQ-DK mean scale scores were calculated for each dimen-
sion by the average score of the scaled items.

To answer our research questions, SAQ-DK outcomes 
were reported for hospital 1, characterised by acute 
care functions, and hospital 2, characterised by elective 
functions.

Percent positive was calculated and compared across 
data collection periods and subgroups (hospital 1 and 
hospital 2) by using logistic regression. McNemar’s tests 
were used to compare % positive across survey times for 
the stable group. Mean scale scores were compared using 
independent samples t-tests for subgroup analysis and 
paired sample t-tests for the stable group.

All analyses were performed using SAS V.9.4.

RESULTS
Invitees and participants in the SAQ-DK surveys
The total number of invitees, participants and included 
staff in the three SAQ-DK surveys is listed in table 1. Across 
the collection of the six surveys at the two hospitals, the 
response rate varied from 63.6% to 72.0% (table 1). Addi-
tionally, a total of (36.6% of the invited) included partic-
ipants from hospital 1 responded to all three surveys and 
were characterised as the stable group. In parallel, 144 
(31.9% of the invited) included participants from hospital 
2 were characterised as the stable group. Participants in 
the two hospitals were similar across sex and age groups.

In situ simulations performed
Characteristics of the simulation sessions performed are 
illustrated by hospital and study period in table 2. During 
the first and the second intervention period, 54 simula-
tion sessions were performed in hospital 1, whereas 61 
sessions were performed in hospital 2. After the second 
intervention period, the in situ simulation continued.

Table 1  Participant characteristics across the three SAQ-DK surveys for hospitals 1 and 2

Hospital 1 Hospital 2

First SAQ-
DK

Second 
SAQ-DK

Third SAQ-
DK

Stable 
group*

First SAQ-
DK

Second 
SAQ-DK

Third SAQ-
DK

Stable 
group*

Invitees (n)† 516 499 410 451 365 304

Responders (n)‡ 338 329 295 189 288 250 206 144

Response rate (%) 65.5 65.9 72.0 63.6 68.5 67.8

Included (n)§ 321 318 283 171 281 246 199 139

Characteristics n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)

Age group (years)

 � <26 4 (1.2) 10 (3.1) 5 (1.8) 4 (2.3) 5 (1.8) 4 (1.6) 3 (1.51) 1 (0.7)

 � 26–35 87 (27.1) 75 (23.6) 59 (20.9) 29 (17.0) 78 (27.8) 62 (25.2) 37 (18.6) 27 (19.4)

 � 36–45 109 (34.0) 97 (30.5) 88 (31.1) 60 (35.1) 97 (34.5) 81 (32.9) 66 (33.2) 47 (33.8)

 � 46–55 77 (24.0) 90 (28.3) 86 (30.4) 55 (32.2) 60 (21.4) 58 (23.6) 54 (27.1) 40 (28.8)

 � >56 44 (13.7) 46 (14.4) 45 (15.9) 23 (13.5) 41 (14.6) 41 (16.7) 38 (19.1) 24 (17.3)

Sex

 � Female 292 (91.0) 291 (91.5) 260 (91.9) 158 (92.4) 235 (83.6) 208 (84.6) 166 (83.4) 121 (87.1))

 � Male 29 (9.0) 27 (8.5) 23 (8.1) 13 (7.6) 46 (16.4) 38 (15.5) 32 (16.1) 18 (13.0)

 � Missing – – – – – – 1 (0.5) –

Profession

 � Nurse 197 (61.4) 196 (61.6) 182 (64.3) 118 (69.0) 196 (69.8) 164 (66.7) 146 (73.4) 109 (78.4)

 � Doctor 47 (14.6) 53 (16.7) 40 (14.1) 22 (12.9) 77 (27.4) 78 (31.7) 50 (25.1) 28 (20.1)

 � Midwife 47 (14.6) 46 (14.5) 34 (12.0) 16 (9.4) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

 � Radiograph 27 (8.4) 17 (5.4) 20 (7.1) 12 (7.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

 � Other 3 (0.9) 5 (1.6) 6 (2.1) 2 (1.2) 8 (2.9) 4 (1.6) 2 (1.0) 2 (1.4)

 � Missing – 1 (0.3) 1 (0.4) 1 (0.6) – – 1 (0.5) –

*Respondents that replied to all three questionnaires.
†Invited participants.
‡Invitees who replied to the questionnaire.
§Invitees who responded to a minimum of one SAQ item in each dimension.
SAQ-DK, Danish version of the Safety Attitudes Questionnaire.
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SAQ-DK results over time for hospital 1 and hospital 2
PSC was surveyed three times at each hospital during the 
study period (six SAQ surveys). Across the six surveys, 
SAQ-DK scores between 1 and 5 were observed for all 
items, and the rate of not applicable answers at the item 
level ranged from 1.6% to 5.0%.

To answer research question 1, the proportion of staff 
with a positive perception of the PSC (% positive) is listed 
per hospital, survey and PSC dimension in table  3. The 
improvements ranged from 7.0 per cent points for job satis-
faction to 13.6 per cent points for perception of manage-
ment. In hospital 1, which handles acute care functions, 
% positive (the proportion of staff with positive attitudes) 
improved by more than the anticipated 5 percent point in 
all dimensions except for stress recognition, where a nega-
tive change was observed. Apart from job satisfaction, all 

improvements were statistically significant. For hospital 2, 
which mainly handled elective care, only the safety climate 
improved statistically significantly between the first and the 
third survey, where the improvement was >5 per cent point.

Likewise, improvements >5 per cent point for the stable 
group was found at hospital 1 in all dimensions, except 
for stress recognition. Apart from teamwork climate and 
job satisfaction, all improvements were statistically signif-
icant (p<0.05).

Regarding mean scale scores included in research ques-
tion 2, table 4 illustrates statistically significant improve-
ments (p<0.05) for hospital 1 in all dimensions, except 
for stress recognition. The improvements were observed 
between the first and the third PSC survey, as well as for 
the stable group. Such a pattern was not observed for 
hospital 2.

Table 2  Characteristics of the in situ simulations performed during the first and the second study period at the two hospitals

Hospital 1 Hospital 2

First
period*

Second
period† Total

First
period†

Second
period‡ Total

Number of simulations 31 23 54 38 23 61

 �  Mean (min–max)§ Mean (min–max)§

Staff participating (n) 102 92 3.6 (3–19) 54 96 2.5 (1–17)

Time spend/session (min)¶ 439** 1060†† 50.3 (14–80) 903 1375 37.3 (24–78)

Technical learning objectives of the simulation (n)‡‡

Cardiac arrest 8 – 8 8 5 13

Intubation 6 7 13 10 4 14

Triage 6 6 12 – – –

Anaphylaxis 2 6 8 – 4 4

Bleeding 5 – 5 – – –

Respiratory insufficiency – – – 6 3 9

Early warning scores – – – 6 2 8

Managing the difficult airway – – – 10 – 10

ABCDE approach§§ – – – – 1 1

Transportation – – – – 3 3

Non-technical learning objectives of the simulation (n)‡‡

ISBAR¶¶ 10 14 24 14 11 25

Closed loops 13 6 19 11 16 27

Communication 10 7 17 5 4 9

Leadership 6 7 13 – 5 5

Resource management 1 – 1 – – –

Re-evaluation 6 – 6 – – –

*Simulations performed on 25 April–27 August 2017.
†Simulations performed on 28 August 2017–9 January 2018.
‡Simulations performed on 10 January–8 May 2018.
§Mean time per session (minimum and maximum per session).
¶Time spend includes briefing, scenario and debriefing.
**Time spend based on recordings from 10 simulation sessions.
††Time spend based on recordings from 18 simulation sessions.
‡‡Learning purpose of simulation missing at four simulation sessions (both technical and non-technical).
§§Assessment of Airway, Breathing, Circulation, Disability, Exposure.
¶¶Structured communication: Identity, Situation, Background, Assessment, Recommendation.
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DISCUSSION
This is the first in situ intervention study within Danish 
healthcare to report before and after intervention meas-
ures of PSC for acute versus elective care. Furthermore, 
the study is focusing on the perceptions of the stable 
group of staff who have reported the PSC both before and 
after an in situ intervention.

The main findings document an improvement in PSC 
in hospital 1. Both groups, consisting of ‘all participants’ 
and the ‘stable group’, improved >5 per cent point in 
five of six dimensions after 8 months. In both groups, the 
mean scales scores improved significantly in five of the 
six dimensions. For hospital 2, in which the staff is mainly 
handling elective tasks, an improvement >5 per cent point 
was observed in two of six dimensions for ‘all partici-
pants’ and in none of the six dimensions in the ‘stable 
group’. Furthermore, the mean scale scores improved 
significantly in one of six dimensions for all participants, 
whereas no dimensions improved in the stable group.

Strength and weaknesses of the study
Across hospitals and measurements, the response rate 
varied from 63.6% to 72.0%, which is considered to be 
a rather high response rate, compared with other studies 
investigating change in PSC.3 6 Furthermore, both the 
rate of non-applicable answers and the internal instru-
ment reliability were favourable.13 24 The study design can 
be considered a strength, as the repeated measurements 

during an 8-month period allow for observations of 
change in PSC over time. Moreover, the fairly high 
number of invited participants minimises the risk of type 
I and II errors.25 This study used unique personal identi-
fiers, which enabled analyses of PSC in the stable groups. 
An intense 4-day training course of the instructors created 
the basis for an effective and focused intervention, based 
on the same values, skills and pedagogical aims. Content 
and learning objectives in the course targeting the partic-
ipants’ needs were based on a need analysis (online 
supplemental appendix 2).

Regarding the study design, there is a lack of a control 
group, which increases a possibility of unknown simul-
taneous initiatives affecting PSC during the 8 months’ 
observation period. To our knowledge, no other major 
initiatives were implemented during the intervention 
period.

Registration of participation in the in situ simulations 
using the individual study ID would have opened for anal-
ysis of SAQ results for participants exposed to the interven-
tion versus non-exposed participants. Instead, we relied 
on the spread of the effect in everyday work. The SAQ-DK 
was used to measure participants’ self-reported percep-
tions of PSC. The measurements could have caused bias 
in terms of social desirability bias and information bias, 
which could influence the results in either directions and 
possibly even counter act. Other studies have found a 

Table 3  Proportions of participants with positive attitudes (% positive) per SAQ-DK dimension in the three surveys and the 
two hospitals

First SAQ-DK Second SAQ-DK Third SAQ-DK

Difference in % positive over time

First–third SAQ-DK
All participants

First–third SAQ-DK
Stable group

% positive % positive % positive
Diff % positive 
(95% CI)

Diff % positive 
(95% CI)

Hospital 1 (Acute care) n=321 n=318 n=283 First n=321 and third 
n=283

n=171

Teamwork climate 64.8 68.2 73.1 8.4 (1.0 to 15.7)* 7.6 (−0.7 to 15.9)

Safety climate 34.3 40.9 47.0 12.7 (4.9 to 20.5)* 9.4 (1.2 to 17.5)*

Job satisfaction 67.6 69.8 74.6 7.0 (−0.3 to 14.2) 8.2 (1.4 to 15.0)*

Stress recognition 57.3 55.7 53.4 −4.0 (−11.9 to 4.0) 2.9 (−4.8 to 10.6)

Perceptions of management 35.8 42.1 49.5 13.6 (5.8 to 21.5)* 12.9 (5.3 to 20.4)*

Working conditions 63.9 66.0 72.8 8.9 (1.6 to 16.3)* 12.3 (5.6 to 19.0)*

Hospital 2 (Elective care) n=281 n=246 n=199 First n=281 and third 
n=199

n=139

Teamwork climate 80.4 80.9 80.9 0.5 (−6.7 to 7.6) −0.7 (−7.2 to 5.7)

Safety climate 53.7 60.2 64.8 11.1 (2.3 to 19.9)* 3.6 (−5.4 to 12.6)

Job satisfaction 79.7 80.1 82.9 3.2 (−3.8 to 10.2) 1.4 (−4.5 to 7.4)

Stress recognition 53.0 54.1 53.3 0.2 (−8.8 to 9.3) 0.0 (−9.6 to 9.6)

Perceptions of management 61.6 63.8 66.3 4.8 (−3.9 to 13.5) −2.9 (−11.3 to 5.6)

Working conditions 71.9 78.9 77.4 5.5 (−2.3 to 13.3) 0.7 (−6.6 to 8.0)

*Indicates a statistically significant difference over time, p<0.05.
SAQ-DK, Danish version of the Safety Attitudes Questionnaire.
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positive change in PSC over time without an intervention, 
which suggests that administering a measurement alone 
might have an impact on PSC.26 Likewise, participants 
could be influenced by a sense of being observed, also 
called the Hawthorne effect. This could potentially lead 
to a type II error. However, we consider the Hawthorne 
effect insignificant in our study; this evaluation is based on 
previous findings among American nurses and doctors in 
a questionnaire survey.27 Furthermore, a previous Danish 
study found that leaders, instructors and simulation 
participants experience the in situ simulation as relevant 
and profitable.28 These findings support the improve-
ment we found in the PSC. One could speculate to mini-
mise the potential Hawthorne effect, through anonymous 
responses, however this approach does not enable the 
strong design, we have applied using personal identifiers 
and investigating PSC pre and post intervention among 
stable staff. We consider this approach imperative, and 
the Hawthorne effect minimal.

Based on the potential other bias mentioned, it is diffi-
cult to conclude in which direction the PSC results may 
have been influenced. Considering the good compli-
ance and comparable participants’ characteristics across 
hospital 1 and hospital 2 though, potential biases are 
expected to influence the results in the same way in the 
two hospitals and would therefore only affect comparable 
results to a limited extent.

Given the potential bias, the results can be trans-
ferred to other settings with caution. Complex social 

organisational elements such as management support, 
extent of implementation of the intervention and the 
staff facilitating the intervention should be accounted for 
in terms of generalisability.6

Comparison to other studies
Numerous strategies have been conducted aiming to 
explore factors influencing PSC.3 6 Overall, these studies 
were characterised by poor study design and biases, 
including low response rate, incomplete reporting and 
non-significant findings. Reviews concluded limited 
evidence documenting change in PSC throughout inter-
ventions.3 6 Compared with these studies, our study 
contains a large number of invitees, a high response rate 
and several significant findings.

Furthermore, it is argued that an efficient strategy 
to improve PSC is selective and flexible, and is adapt-
able in the very context and climate in which they are 
implemented.29 30 The simulation instructor programme 
implemented in the current study may be characterised 
as such a strategy, since in situ simulation is selectively 
targeting healthcare professionals simulating in the 
actual clinical context (local culture). Moreover, in situ 
simulation is flexible in the sense that both technical 
and non-technical skills are trained, while also evalu-
ating organisational competences as well as identifying 
latent conditions that predispose to medical errors.21 
Additionally, Weaver et al outlines criteria for an effec-
tive strategy improving PSC and states that best evidence 

Table 4  Mean scale results for SAQ-DK in the three surveys and the two hospitals

First SAQ-DK
Second 
SAQ-DK

Third SAQ-
DK

Mean difference over time

First–third SAQ-DK
All participants

First–third SAQ-DK
Stable group

Mean score 
(SD)

Mean score 
(SD)

Mean score 
(SD)

Mean difference 
(95% CI)

Mean difference 
(95% CI)

Hospital 1 (Acute care) n=321 n=318 n=283 First n=321 and third 
n=283

n=171

Teamwork climate 76.6 (16.6) 76.7 (16.6) 80.4 (14.6) 3.8 (1.3 to 6.4)* 2.6 (0.2 to 4.9)*

Safety climate 65.5 (17.5) 67.2 (18.5) 70.7 (16.6) 5.2 (2.4 to 7.9)* 3.7 (1.6 to 5.8)*

Job satisfaction 77.7 (18.8) 77.8 (20.4) 81.0 (17.6) 3.3 (0.4 to 6.2)* 3.5 (1.5 to 5.6)*

Stress recognition 72.1 (22.6) 70.7 (21.9) 69.4 (23.9) −2.6 (−6.4 to 1.1) 0.6 (−2.5 to 3.7)

Perceptions of management 63.6 (21.4) 66.0 (20.9) 69.2 (21.2) 5.6 (2.2 to 9.1)* 3.9 (0.8 to 7.0)*

Working conditions 72.5 (26.1) 74.5 (24.3) 78.7 (20.8) 6.2 (2.4 to 10.0)* 5.7 (2.8 to 8.6)*

Hospital 2 (Elective care) n=281 n=246 n=199 First n=281 and third 
n=199

n=139

Teamwork climate 82.9 (14.7) 83.3 (14.0) 85.4 (14.8) 2.5 (−0.2 to 5.1) 2.1 (−0.5 to 4.6)

Saftety climate 73.5 (17.5) 76.1 (16.2) 76.7 (16.6) 3.1 (−0.0 to 6.2) 0.5 (−2.2 to 3.3)

Job satisfaction 84.4 (18.1) 86.5 (15.8) 86.9 (17.1) 2.5 (-0.7 to 5.7) 1.0 (−1.5 to 3.4)

Stress recognition 70.6 (22.8) 70.0 (23.7) 69.2 (23.9) −1.4 (−5.6 to 2.9) −0.9 (-4.3 to 2.6)

Perceptions of management 75.8 (17.6) 77.0 (16.6) 75.8 (19.6) 0.0 (−3.4 to 3.3) −0.8 (−3.8 to 2.2)

Working conditions 78.3 (19.4) 82.3 (18.2) 82.3 (19.1) 4.0 (0.5 to 7.5)* 2.0 (−0.8 to 4.8)

*Indicates a statistically significant difference over time, p<05.
SAQ-DK, Danish version of the Safety Attitudes Questionnaire.
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includes team training and mechanisms to support 
communication.3 The 4-day in situ simulation instructor 
course emphasised team training and communication, 
which are objectives consistent with the main purpose of 
simulation.19–21 Thus, the in situ simulation intervention 
implemented is characterised as applicable and feasible 
in this setting.

PSC is a local phenomenon closely linked to everyday 
practices in patient safety, which is regulated at the local, 
regional and national level. To our knowledge, only one 
prior Danish study has investigated in situ simulation 
in relation to PSC over time.22 Sørensen et al examined 
PSC in two settings; an in situ simulation setting versus 
an offsite simulation setting, although no significant 
improvements were found in either setting. However, 
this study differs from ours. First, participants replied 
to the SAQ 1 month before and 1 month after partici-
pating in the in situ simulation programme, hence PSC 
was measured over a significantly shorter period, when 
compared with our study. It is mentioned that degrada-
tion of non-used skills appears after 3–18 months,22 which 
calls for the longer period of measurements that was 
applied in our study. We see an improvement perspec-
tive in gathering the instructors after each intervention 
period and sharing experiences aiming for mutual inspi-
ration, alignment and an enhanced impact of the inter-
vention. Developing and improving the culture in an 
organisation have proven to be challenging, since knowl-
edge of the influence of initiatives over time is limited.6 
No other studies have investigated if in situ simulation 
improves PSC over a longer period of time. Therefore, 
our results contribute to new and needed knowledge. 
Second, instructors in our study continued to facilitate 
simulation sessions in their daily setting. This suggests 
that to improve PSC, initiatives need to be implemented 
during a longer period of time for the effect to fully 
merge into daily practice.

Generally, both % positive and mean scale scores 
improved in hospital 1 but not in hospital 2. However, 
hospital 1 had a lower score before the intervention was 
applied. These findings suggest that hospitals and depart-
ments handling more acute tasks may be characterised 
by a lower PSC score, which enables the possibility for a 
greater improvement. A previous study found that hospital 
units with <60% positive responders have the most to 
gain in PSC from efficient initiatives.31 These results call 
for future interventions and strategies focusing on staff 
handling more acute tasks.

Study implications
Conducting in situ simulation seems to have a significant 
impact on PSC in the clinical encounter. Results may 
have an important impact on future research and inter-
ventions. When applying similar in situ simulation inter-
ventions in other settings, policy makers should consider 
attendees, since staff handling more acute functions 
seems to gain most regarding PSC.

CONCLUSIONS
In this repeated cross-sectional intervention study, PSC 
was observed over time in an acute care and an elective 
care setting, in which in situ simulation was facilitated 
during the observation period. Results indicate that in 
situ simulation can be used as a tool to improve PSC over 
time, particularly in the acute setting.
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