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A B S T R A C T

Background: Medically complex patients present challenges to the health care system, particularly in the
emergency department (ED) setting. Specifically, teamwork is thought to affect staff safety climate, which in
turn impacts patient safety.
Aim: This study aimed to evaluate the effect of organizational changes to interprofessional team assessment
processes on staff perception of teamwork and safety attitudes in the ED.
Methods: This prospective observational study used cross-sectional design and measured ED staff perception of
patient safety related domains at two time-points (before and after an organizational intervention), using the
Safety Attitude Questionnaire.
Results: Statistically significant changes were seen among the overall sample (n = 112 at time point one and
n = 121 at time point two) for the safety climate, working conditions, and stress recognition domains. Nurses
and doctors showed different baseline attitudes and different responses to the intervention between the two time
points.
Conclusion: The results reflect improved positive attitudes overall though there were differences in responses
between the nursing and medical professions. The findings highlight opportunities to improve attitudes among
ED team members through defined organizational change and learning from one another. Organizational change
can affect staff perceptions of the safety climate and interprofessional teamwork, which may improve the ED
working environment.

1. Background

Appropriate communication of procedures and medical decisions
has gained increasing interest in recent decades in the context of in-
creasing patient safety, especially in the intensive care and acute care
settings [1,2]. Failures in communication and teamwork contributes to
medical injuries in healthcare [3,4], which is a major concern in
Sweden. The Swedish National Board of Health and Welfare reported
that up to 9% of Swedish patients in somatic care experienced a pre-
ventable adverse event [5,6]. During the last few decades, there have
been extensive technical developments in health care, which have re-
sulted in an increased focus on patient safety.
Appropriate communication is thought to be affected by

communications skills as well as by the team’s organizational structure
and workload. The latter is often referred to in the context of crowding,
especially in the setting of a crowded emergency department (ED) and
in relation to patient safety. In Sweden, EDs are becoming increasingly
busy with more complex, multifactorial patient presentations.
Crowding has become a major barrier to receiving timely emergency
care [7].
Staff frustration was reported to be intensified when waiting times

at the ED increased [8]. Specifically, there is evidence that ED waiting
times negatively affects team processes and clinical performance
[9,10]. A lack of cooperation among staff has been shown to contribute
to the risk for adverse events in healthcare, whereas effective teamwork
was correlated with positive treatment outcomes [11–13]. An absence
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of interprofessional skills also contributes to adverse events in health
care [1]. Improved teamwork is beneficial for communication and may
help prevent adverse events [4]. New requirements and ways to
manage patient care at the input, throughput, and output stages of the
ED journey in a safe, timely fashion have been proposed to tackle these
issues [14].
It is important to analyze how the teamwork is performed to de-

termine whether each team member interacts in processing the complex
information gathered about the patients in the ED [15]. Key factors that
promote optimal teamwork include: the stability of key team members,
which is determined by the length of time members spend together
working on team tasks [16]; the team composition task requirements;
workload [17]; and interruptions [18].
To understand the effect of organizational changes to the inter-

professional team assessment process, we measured ED staff percep-
tions of teamwork and safety attitudes using the Safety Attitude
Questionnaire (SAQ) [19]. The hypothesis for this study was that the
team and safety climate would change following organizational
changes. The main aim of this study was to evaluate the overall per-
ceptions of teamwork and safety attitudes using the SAQ among ED
staff. A secondary aim was to study differences in baseline perceptions
and post-intervention changes in perception, with consideration of
different professional groups in the team.

2. Methods

2.1. Study design, subjects, and setting

This study used a prospective cross-sectional observational ap-
proach to measure ED staff perceptions of safety using a defined survey.
Measurements were taken before and after a specific organizational
intervention. The organizational intervention was performed between
two time points and implemented by the ED management without in-
fluence from the present researchers. The setting for this study was a
university hospital ED. The department has a total catchment area of
1.7 million inhabitants for specialist referrals, and is one of the busiest
EDs in Sweden with a large patient treatment capacity per year. The ED
is the center for trauma and casualties in the region and all patients
over 16 years of age are eligible for admission with various medical and
surgical conditions. There were around 58 000 patient visits in 2017,
equaling approximately 175 patients per weekday and 140 patients per
weekend day [20].
A risk assessment in 2013 conducted at the study hospital and ED

found several aspects of patient safety that needed improvement. For
example, patient handover from ED to the wards and handover within
wards was not always satisfactory. In addition, handover and rounds
were not performed in front of patients, which may lead to information
loss, low quality of care, prolonged length of stay in hospital, and pa-
tients not participating in their own care. Furthermore, personnel who
were supposed to cooperate were located in different rooms and in-
volved staff members did not participate in decision making, which
resulted in duplication, misinformation or breakdown in information
gathering that in turn could lead to adverse events [21]. Having these
risks identified, management and staff decided to develop and imple-
ment a team-based way of working with the patients at the ED.
Both registered nurses and nurse assistants are employed in the

study ED, and nursing staff work in teams to deliver care. Registered
nurses can have specialized training in acute- and emergency care, as
well as nurse practitioner training. One nurse team leader is tasked to
focus on quality of clinical care on a daily operations basis. The team
leaders are mandated to promote and create a positive and open
working environment, take a supervisory position when being on call,
and have an overview of all units during their shifts. The physicians in
the study ED have different specialties, with the most common being
internal medicine and emergency medicine. Physicians also differ in
their level of specialist competence (senior or junior consultants).

Further, there are resident, intern, graduated-, and non-graduated
deputy physicians and resident physicians with education in other
specialties. The main employment of physicians is often tied to other
units, and their work in the ED is often irregular. One physician is as-
signed as a trauma leader and one physician has medical responsibility
for the ED. The majority of staff has varied working hours including
day, evening, night and weekend shifts.

2.2. Data collection

Data were collected at two time points (2016 and 2018) using a
cross sectional, descriptive approach. All medical and nursing staff in
the ED was invited to complete the SAQ if they were familiar with the
working environment and contributed their professional skills in the ED
[22]. In 2016, paper-based surveys were administered to all partici-
pants. In 2018, registered nurses and nurse assistants completed paper-
based surveys and physicians completed a web-based survey. The ED
management, who were most familiar with staff communication, ad-
vised a web-based survey option for physicians. An e-mail invitation,
including written information and link to the survey was sent out three
times in total, including reminders. All paper- and web-based surveys
were administered by the present researchers.

2.3. The Safety Attitude Questionnaire (SAQ)

Safety culture is a widely used term for measuring and explaining
aspects such as safety and teamwork, together with values, behaviors
and competencies. A number of different evaluation instruments to
assess safety culture have been validated [23]. Therefore, many studies
in this area have used the term safety culture when explaining the
context. In contrast, the SAQ measures parts of respondents’ culture
(i.e. hospital staff). The more suitable term to use is consequently cli-
mate, safety climate or teamwork climate [19,24].
The SAQ was developed to measure safety climate attitudes. The

instrument has been validated [19] and used in the medical context
[25] and acute settings, including intensive care [26], the operating
room, and medical wards [19]. The instrument originates from avia-
tion, where the Flight Management Attitudes Questionnaire was de-
veloped [27]. The original SAQ contains 60 items as well as collecting
demographic data, but the Swedish version was reduced to 57 items
[28]. The ED version of the SAQ used in this study contains 58 items, as
an item about rules and regulations specific to the ED was added. These
58 items include 30 items that represent six domains and 28 additional
questions (plus demographic questions). The six domains are safety
climate, teamwork climate, job satisfaction, working conditions, stress
recognition, and perception of management. Specific definitions of
these domains are presented in Table 1. Responses to the SAQ are rated
on a five-point Likert scale, (“Disagree Strongly” = 1 to “Agree
Strongly” = 5). Higher scale scores indicate more positive attitudes. As
a control, two questions were worded negatively and recoded. Survey
completion took approximately 10–15 min.

2.4. Intervention

Between the two time points, there were a number of organizational
changes made to the clinical working environment in the study ED that
aimed to improve interprofessional teamwork. Earlier triage care was
changed, an intensive team training was conducted in various ways,
value-based work was performed together with management and staff,
and structural physical changes were made in the ED environment.
Further details are presented in Table 2.

2.5. Ethical considerations

ED medical and nursing staff was invited to participate in this study
by the present researchers and senior staff during staff meetings and
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during work shifts. Participation was voluntary and return of a com-
pleted questionnaire was considered provision of informed consent. All
data are presented at a group level, and no individuals can be identi-
fied. This study was evaluated and approved by the Ethical Review
Board Committee (D.nr. 363-15).

2.6. Statistical analysis

The SAQ instrument has been validated and psychometrically tested
for Swedish contexts [28,29], and was adapted for the ED setting. The
scale scores were calculated and transformed to a 0–100 scale
(0 = Disagree Strongly 25 = Disagree Slightly, 50 = Neutral,
75 = Agree Slightly and 100 = Agree Strongly). All data were entered
into SPSS, version 25 for analysis. Positive responses to the SAQ (i.e.,
the number and proportion of participants who scored positively) were
defined as a score ≥ 75, for each domain (equivalent to agree slightly
or agreed strongly), and calculated according to recommended guide-
lines for SAQ administration [22].
The two datasets (before and after the intervention) were assessed

as normally distributed and independent of each other. Differences
between the time points evaluated using two-sided t-tests for in-
dependent groups. Fisher’s exact test was used to identify any sig-
nificant changes in positive responses for SAQ domains. Identified re-
sults with a p-value <0.05 were considered statistically significant.
Cronbach’s alpha was used to measure the internal consistency index
for each domain; all results were between 0 and 1 [30].

3. Results

There were more participants in 2018 than in 2016 (Table 3). This

corresponded to response ratios between 31% and 62% in 2016 and
37–63% in 2018 for the different professional groups. Table 3 also
presents participants’ demographic data demonstrating age. Registered
nurses showed the largest proportion of women compared to physicians
where the majority were men. The majority of staff worked various
shifts, including nights and weekends. The exception were physicians,
where only 55% worked various shifts in 2016 and 48% in 2018.
Only 13% of participants responded to the survey at both time

points. The Cronbach’s alpha for each domain varied. Perception of
management had the lowest values (0.44 in 2016 and 0.55 in 2018),
whereas the values for the other domains were 0.58–0.78 (Table 4).
The results showed statistically significant differences in SAQ scores

between the two measured time points for the whole sample for three
domains (Table 5). In two domains, there were an increase in partici-
pants who scored positively (score ≥ 75): safety climate (from 14% in
2016 to 28% in 2018) and stress recognition (from 40% in 2016 to 62%
in 2018). A decrease in positive scores was seen for the working con-
ditions domain (from 25% in 2016 to 14% in 2018), indicating dis-
satisfaction with the structural changes to the physical environment.
Fig. 1 illustrates the significant differences in positive attitudes for each
domain at the two measured time points.
A subgroup analysis showed differences in mean scores when

comparing the nursing and medical professions at both time points
(Table 6). There were statistically significant differences for physicians,
with increased positive attitudes to safety climate (from 7% in 2016 to
25% in 2018) and stress recognition (from 44% to 67%). A similar
change was seen among nurse assistants for the stress recognition do-
main (from 14% in 2016 to 55% in 2018). No other domains showed
significant differences in more than one professional group in the same
domain. Physicians showed a significant difference in positive attitudes

Table 1
Domain definition and items of SAQ ED version.

Domain Definition Example of items

Safety Climate Perceptions of a strong and proactive organizational commitment to
safety

- I would feel safe being treated here as a patient (#4)
Total items: 7

Teamwork Climate Perceived quality of collaboration between personnel - I receive the support I need from other staff in order to treat patients (#34)
Total items: 6

Job Satisfaction Positivity about the work experience - I like my job (#2)
Total items: 5

Working Conditions Perceived quality of the ED's work environment and logistical support - Newly employed staff members are being trained in a good way here in
the ED (#6)
Total items: 4

Stress Recognition Acknowledgement of how performance is influenced by stressors - I am less effective at work when I am tired (#31)
Total items: 4

Perception of Management Approval of managerial action - The management at the ED supports my daily work (#10)
Total items: 4

Table 2
Interventions made between 2016 and 2018 in the ED.

Intervention

Triage assessment Change to registered nurse and nurse assistants teamwork assessing all patients visiting the ED, using Rapid Emergency Triage Treatment Scale,
RETTS© (Widgren, 2012; Wireklint et al., 2018)

Team training Simulation based technique practiced and evaluated on site with trained instructors. Seminars and discussions on team work. Team triage pilot
study

Basic value work Patient and colleague approach and communication regarding ethical topics together with management. Workshops, regular staff meetings. Printed
material for each individual employee as well as wall posters in the ED environment

Working environment Structural change in physical placing of professions working together and optimizing the team work, side-by-side. Noise reduction and creating an
in-common space for all professions through location change of furniture and equipment. Special project manager and well communicated
information to staff

Team assessment structure Increased number from three to six of treating teams after triage assessment; two surgical teams, three medical and one “stream team”. Each team
consisting of a physician, registered nurse and nurse assistant except the “stream team” consisting of only one physician and one nurse assistant
treating lighter conditions. This resulted in less patients per staff member and less patients per team to overview

Interprofessional teamwork Interprofessional teams perform assessment together and conduct structured care plans for the patient using a triage chart developed to include
more information about the patientś treatment and further plan, throughout the ED stay

Widgren BR. RETTS: akutsjukvård direkt. Lund: Studentlitteratur; 2012.
Wireklint SC, et al. A descriptive study of registered nurses’ application of the triage scale RETTS©; a Swedish reliability study. Int Emerg Nurs 2018;38:21–28.
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between 2016 and 2018, for the working conditions domain (from 30%
to 9%), pointing to decreased positive attitudes towards their working
conditions. Nurse assistants had a decreased positive score for percep-
tion of management (from 29% to 0%). There were no statistically
significant differences for registered nurses in any domain between the
two time points as they generally recorded similar scores at both
measurements.

4. Discussion

This study showed improvement in two safety attitude domains
after various organizational changes. To our knowledge, this is the first
time that an organizational intervention was associated with a

statistically significant improvement in attitudes related to staff per-
ceptions of safety climate and stress recognition in a Swedish ED set-
ting. A significant change in attitudes concerning working conditions
was also observed, whereas other domains (teamwork climate, job sa-
tisfaction and perception of management) were generally unaffected.
Additionally, we found baseline differences between the different pro-
fessional groups as well as differences in professional-specific responses
to the intervention.
The present finding regarding safety climate implies participants

optimistic views of the changes implemented in the ED, to increase
patient safety. The safety climate domain evaluated participants’ per-
ceptions of organizational commitment to patient safety and may ac-
count for these optimistic views. Pronovost et al. suggested that patient
safety is improved by learning from, identifying, and minimizing safety
hazards, which are important factors in reducing patient harm and
creating a safety attitude among the staff [25].
Our statistically significant finding concerning stress recognition

suggests participants recognized the effects of stress on work perfor-
mance. For example, a staff member may notice themselves working
less effectively because of tiredness; becoming aware of this is highly
important, which may be through one’s own recognition or through a
team that has an organizational structure that acknowledges the stress
effects of tiredness. Salas et al. argued that this function depends on
team training, which they defined as “interrelated individuals that are
tasked to accomplish a common goal” [31]. The World Health Orga-
nization (WHO) formulated teamwork in the statement “Collaborative
practice happens when multiple health workers from different profes-
sional backgrounds work together with patients, families, careers and
communities to deliver the highest quality of care” [32]. Finally,
Svanström and Rothenberg [21] claimed that a manager’s mission is to
give a clear mandate, define a framework for the team’s resources, and
overcome professional and organizational boundaries. A well-func-
tioning and developed team therefore requires a global organization
with clearly formulated objectives and guidelines. This relates to the
significant changes in safety climate and stress recognition shown in the
present study. The significant change in perception of management in
the present study is consistent with the results of other recent research
[33].
Interestingly, the whole sample showed a significant change con-

cerning the working conditions domain, which may suggest dis-
satisfaction with the changes in the work environment and logistical
support. However, only physicians reported significantly lower positive
attitudes towards the working conditions domain over the study period
(29.6% in 2016 vs. 9.4% in 2018). This finding was interesting as this
group represents the profession with the least continuous work in the
ED on a daily basis. However, it may also reflect that physicians ex-
perience organizational changes in a different way to other profes-
sionals. Many specialist physicians have their main duty in wards other
than the ED, and only visit the ED when their expertise is requested. It is
possible that emergency care specialists have a more trained eye for the
context of acute situations and therefore have a different understanding

Table 3
Characterization of study participants in 2016 and 2018 sorted by gender, profession and years of experience.

Whole Sample Physicians Registered Nurses Nurse Assistants

Charasteristic# 2016
n = 112

2018
n = 121

2016
n = 55

2018
n = 64

2016
n = 43

2018
n = 37

2016
n = 14

2018
n = 20

Response rate 40% 45%
Response ratio 31% 37% 62% 63% 45% 56%
Age Mean (SD) 35.9(8.6) 32(8.3) 36.9(6.5) 36.8(6.9) 33.3(9.2) 32.1(8.1) 41.0(12.0) 35.9(11.3)
Years of professional experience, Mean (SD) 8.8(8.9) 7.9(7.5) 8.7(6.3) 7.8(6.1) 6.9(9.2) 6.0(6.9) 15.6(13.8) 11.9(11.0)
Frequency (%)
Female (%) 55(49.0) 74(61.2) 17(31.0) 31(48.4) 32(74.0) 29(78.4) 6(43.0) 14(70.0)
Male(%) 57(51.0) 46(38.0) 38(69.0) 32(50.0) 11(26.0) 8(21.6) 8(57.0) 6(30.0)

# Some missing values.

Table 4
Internal consistency# for the six domains of SAQ.

Cronbach’s Alpha

Domains 2016 2018

Safety Climate (7 items) 0.60 0.75
Teamwork Climate (6 items) 0.58 0.78
Job Satisfaction (5 items) 0.61 0.75
Working Conditions (4 items) 0.54 0.62
Stress Recognition (4 items) 0.62 0.70
Perception of Management (4 items) 0.44 0.55

# Acceptable value 0.70–0.90 according to Nunnally & Bernstein [28].

Table 5
Safety Attitudes Questionnaire domains for whole sample showing mean score
(SD) and number (%) of respondents who scored positively (score ≥ 75) on the
Safety Attitude Questionnaire.

Domains 2016
n = 112

2018
n = 121

p-value#

Safety Climate
Mean (SD) 58.3(16.3) 62.1(16.4) 0.078
Score ≥ 75n (%) 16(14.3) 34(28.1) 0.011

Teamwork Climate
Mean (SD) 68.9(13.6) 69.8(15.6) 0.634
Score ≥ 75n (%) 42(37.5) 58(47.9) 0.114

Job Satisfaction
Mean (SD) 70.4(14.9) 70.5(16.5) 0.949
Score ≥ 75n (%) 55(49.1) 63(52.1) 0.695

Working Conditions
Mean (SD) 57.8(18.1) 55.1(17.5) 0.258
Score ≥ 75n (%) 28(25.2) 17(14.0) 0.045

Stress Recognition
Mean (SD) 66.4(18.0) 72.5(20.0) 0.016
Score ≥ 75n (%) 45(40.0) 75 (62.0) 0.001

Perception of Management
Mean (SD) 49.9(16.9) 52.5(18.4) 0.275
Score ≥ 75n (%) 12(10.8) 15 (12.4) 0.838

# t-test for the continuous variables and Fisher exact test for dichotomous
variables.
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of working conditions than physicians with specialist competence in
other areas. Nevertheless, this is an important point for consideration in
further studies. For example, there may be differences in reactions to
organizational changes with respect to professional groups and within
different physician specialties, which may be highly relevant for the
safety climate and for patients.
There were no significant differences between the two time points

regarding the job satisfaction domain, although this was one of the most
positively-rated domains at both time points. This was consistent with
recent results in conjunction with organizational change reported in a
study conducted in Brazil [33]. Although important, good overall job
satisfaction may be expected in a stable ward as those with low job
satisfaction may be less likely to respond to questionnaires.
The teamwork climate domain in the present study was generally

scored just below 70 (whereas a positive attitude was defined as a
score ≥ 75) (Table 6). Components essential to the teamwork climate

consist of various factors including commitment, collaboration, and a
constant need for training and practice. A patient’s journey through an
episode of hospitalization is often initiated in the ED and extends over
several areas of care. This warrants dialogue and open discussion and
collaboration between different actors to achieve patient-focused care
and patient safety [4]. Further, Leonard et al. [4] noted the importance
of working in an interprofessional team, which was an important aspect
of the teamwork climate results in the present study. A higher domain
score could be expected, given the team training interventions im-
plemented, but may instead indicate the need for more training. Evi-
dence suggests that better interprofessional communication and colla-
boration increases the probability that an evidence-based decision is
made [10]. A need for studies on how interprofessional collaboration
may facilitate evidence-based care is highlighted in this study and in
previous studies [33,34]. To improve factors such as commitment and
collaboration, there are several available programs that are consistent

Fig. 1. Positive attitudes (proportions of respondents
with a score ≥ 75) in various domains before the
intervention (time point one; 2016) and after the
intervention (time point two; 2018). The data are
presented for the whole sample for the domains
showing a significant difference between the two
time points. The p-values are derived from Fishers
exact tests.

Table 6
Safety Attitude Questionnaire domains by profession showing mean score (SD) and number (%) of respondents who scored positively (score ≥ 75) on the Safety
Attitude Questionnaire.

Physicians Registered Nurses Nurse Assistants

Domains 2016
n = 55

2018
n = 64

p-value# 2016
n = 43

2018
n = 37

p-value# 2016
n = 14

2018
n = 20

p-value#

Safety Climate
Mean (SD) 53.5(18.4) 60.6(17.6) 0.034 62.3(12.8) 63.3(15.7) 0.758 65.1(11.8) 64.8(13.5) 0.959
Score ≥ 75n (%) 4(7.3) 16(25.0) 0.013 9(20.9) 11(29.7) 0.441 3(21.4) 7(35.0) 0.467

Teamwork Climate
Mean (SD) 69.2(13.9) 72.2(13.2) 0.238 68.8(11.1) 67.2(19.4) 0.653 67.7(19.4) 66.9(14.3) 0.890
Score ≥ 75n (%) 23(41.8) 30(46.9) 0.712 14(32.6) 20(54.1) 0.070 5(35.7) 8(40.0) 1.000
Job Satisfaction
Mean (SD) 68.8(16.8) 69.8(17.3) 0.747 70.6(13.1) 72,0(17.3) 0.673 75.7(11.4) 69.8(12.7) 0.170
Score ≥ 75n (%) 26(47.3) 35(54.7) 0.465 23(53.5) 20(54.1) 1.000 6(42.9) 8(40.0) 1.000

Working Conditions
Mean (SD) 57.6(18.7) 52.5(16.9) 0.126 55.6(16.9) 59.5(17.6) 0.318 65.3(18.6) 55.4(18.5) 0.135
Score ≥ 75n (%) 16(29.6) 6(9.4) 0.008 8(18.6) 7(18.9) 1.000 4(28.6) 4(20.0) 0.689

Stress Recognition
Mean (SD) 68.7(17.2) 76.2(18.4) 0.025 66.1(19.6) 69.9(20.9) 0.404 58.0(14.4) 65.3(21.7) 0.282
Score ≥ 75n (%) 24(43.6) 43(67.2) 0.016 19(44.2) 21(56.8) 0.370 2(14.3) 11(55.0) 0.030

Perception of Management
Mean (SD) 49.3(18.6) 56.0(18.5) 0.054 48.2(13.8) 48.5(18.8) 0.941 57.6(17.5) 48.6(15.7) 0.129
Score ≥ 75n (%) 6(11.1) 11(17.2) 0.434 2(4.7) 4(10.8) 0.407 4(28.6) 0.0(0.0) 0.022

# t-test for the continuous variables and Fisher exact test for dichotomous variables.
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with interventions that have already been implemented. One such
program is the TeamSTEPPS program, which was recently evaluated in
an ED in the US Midwest [35].
Concerning the safety climate domain, on a detailed level, physi-

cians showed a significant difference between the two time points. This
contrasted with the results for the registered nurses that did not show a
significant difference (although it was a relatively highly-scored do-
main at both time points). At the same time, the results showed that
registered nurses had the highest scores and nurse assistants the lowest
scores in positive baseline attitudes in the stress recognition domain.
However, only physicians and nurse assistants showed significant dif-
ferences between the two time points.

4.1. Methodological considerations

The overall response rate was 40% in 2016 and 45% in 2018, with
registered nurses and nurse assistants having higher response numbers
than physicians. Physicians had a higher response number for the web-
based survey compared with those that used paper-based surveys. This
pattern of responses was confirmed by personal interviews with ED
management, who indicated that physicians used their email more
often than registered nurses and nurse assistants. According to the SAQ
administration guidelines [22], a web-based survey does not necessarily
yield better response rates. However, in the present study, the response
number was higher for physicians on the web-based survey compared
with when hard copies were used exclusively. Most respondents in 2018
were staff who were employed after the first data collection or staff that
had not responded to the questionnaire at the first time point. The low
number of respondents who undertook both surveys (13%) supported
our decision to independently analyze the groups, and refrain from
paired intra-individual analysis. There were, therefore, too few re-
spondents with data from both time points for an analysis to have
statistical power. Other professions (e.g., physiotherapists and occu-
pational therapists) were not included in this study, as their working
time in the ED was considered insufficient.
The SAQ instrument was validated for the Swedish operating room

context by Göras et al. [28], and was considered sufficiently robust to
be used in a Swedish ED context. The questions were modified by
changing context-dependent words. The SAQ instrument includes
questions in addition to those that cover the six domains, which might
contribute information about staff wellbeing and status in general [19].
However, this was outside the scope for this study and will be presented
elsewhere.
Regarding the reliability of the instrument, the Cronbach’s alpha

was used to measure the internal consistency, which explains the de-
gree to which the items measure the same view and composition in a
test or scale. For example, three questions in a domain that addresses
the same topical issue from different perspectives should have a high
Cronbach’s alpha (within the acceptable index values of 0.70–0.90 ac-
cording to Nunnally and Bernstein) [30]. The alpha value can be re-
garded as a type of correlation between these three questions, whereas
reliability concerns the ability of an instrument to achieve consistent
results [36]. The relatively low alpha range (0.44–0.78) in the present
study is problematic, and may represent disparate views of participants
or other unknown factors. Further explanation of the psychometric
properties of the SAQ in the Swedish ED contexts is needed.

4.2. Limitations

This study had some limitations. First, the study was a single site
study with data from only one department, which may limit its appli-
cation to other units with a different organizational structure. Second,
the Cronbach’s alpha values were low. Although the low consistency
presents a problem, similar levels have been reported previously in an
ED context [33]. In addition, as the main focus of the present study was
a comparison between two time points, we believe that the low alpha

did not compromise the findings of the present study. Third, the re-
sponse rate was relatively low, even though the recommended dis-
tribution in the SAQ administration guidelines for hand delivered sur-
veys was followed, and the researchers carefully observed ED
management recommendations of adding a web-based survey. How-
ever, our response rate is difficult to compare with other research as the
instrument has been used in other acute settings (e.g., intensive care
units or operating rooms) in Sweden and only in a few EDs [33,37].
Finally, the SAQ ED version may need validation as previously per-
formed in other acute hospital settings. However, this study did not aim
to undertake a psychometric validation of the SAQ ED version.

5. Conclusion

This study shows that important differences in attitudes can be
identified after organizational changes in the ED. Organizational
change and associated interventions resulted in ED staff perceptions
being more positive concerning the safety climate and stress recogni-
tion domains. However, a negative significant change in attitudes
concerning working conditions was found, which may imply dis-
satisfaction. Other domains (teamwork climate, job satisfaction and
perception of management) were generally unaffected.
Interprofessional differences in attitudes in the ED environment were
identified, but unfortunately, true differences with respect to the in-
tervention might have been lost because the small numbers of partici-
pants. The reason for why nurses’ attitude scores were generally un-
affected and physicians showed significant differences is unknown.
Identifying factors influencing the safety climate and improvement in
interprofessional teamwork is vital in the ED environment. If further
research confirms these findings, broader implementation of such in-
terventions may be supported.
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