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Background: It is important to understand the clinical properties of instruments used to measure patient
safety before they are used in the setting of an intensive care unit (ICU).
Methods: The Safety Climate Survey (SCSu), an instrument endorsed by the Institute for Healthcare
Improvement, the Safety Culture Scale (SCSc), and the Safety Climate Mean (SCM), a subset of seven items
from the SCSu, were administered in four Canadian university affiliated ICUs. All staff including nurses,
allied healthcare professionals, non-clinical staff, intensivists, and managers were invited to participate in
the cross sectional survey.
Results: The response rate was 74% (313/426). The internal consistency of the SCSu and SCSc was 0.86
and 0.80, respectively, while the SCM performed poorly at 0.51. Because of poor internal consistency, no
further analysis of the SCM was therefore performed. Test-retest reliability of the SCSu and SCSc was
0.92. Out of a maximum score of 5, the mean (SD) scores of the SCSu and SCSc were 3.4 (0.6) and 3.4
(0.7), respectively. No differences were noted between the three medical-surgical and one cardiovascular
ICU. Managers perceived a significantly more positive safety climate than other staff, as measured by the
SCSu and SCSc. These results need to be interpreted cautiously because of the small number of
management participants.
Conclusions: Of the three instruments, the SCSu and SCSc appear to be measuring one construct and are
sufficiently reliable. Future research should examine the properties of patient safety instruments in other
ICUs, including responsiveness to change, to ensure that they are valid outcome measures for patient
safety initiatives.

T
he global need for patient safety initiatives in health care
has been a topic of recent public and professional
concern.1 To develop a stronger understanding of local

needs, a fundamental shift in the healthcare climate must
occur—moving from one of blaming individuals for errors to
one of improving healthcare systems to maximize patient
safety. Before implementing patient safety initiatives in
healthcare organizations, one important step is to understand
the perceived patient safety climate.
Different methods may be employed to achieve this goal.

In-depth individual interviews and focus groups provide
detailed insights about individual and collective perceptions,
although these methods are time consuming and resource
intensive. Self-administered surveys can also help to under-
stand institutional perceptions of safety culture. Surveys are
an efficient way to ask standardized questions of all
respondents concurrently and anonymously.
Patient safety was identified as one of the key strategic

focus areas of Hamilton Health Sciences (HHS) in 2003. The
intensive care unit (ICU) was designated as one of several
‘‘innovation and learning centres’’ selected to advance quality
improvement through patient safety initiatives. Our first
project was to perform a baseline measurement which would
inform us about the need for future interventions and would
allow comparisons over time.
It was decided a priori that a peer reviewed published

instrument needed to be identified with three primary
characteristics: (1) disclosure of the items of the instrument;
(2) documented reliability characteristics (internal consis-
tency, test-retest reliability); and (3) specific to patient safety
in the ICU. Using PubMed (MEDLINE), a literature search
was conducted in Fall 2003. No date limitations were
imposed on retrieved articles. The search terms used included
‘‘patient safety questionnaire’’, ‘‘safety climate questionnaire’’,

and ‘‘patient safety reliability’’. If a relevant article was
found, the ‘‘Related Articles’’ feature was used to identify
other potentially relevant articles. Reference lists from
relevant articles were also searched.
No studies were found which met the a priori criteria.

Sexton et al2 published the first peer reviewed results from the
Intensive Care Unit Management Questionnaire (ICUMAQ),
identifying four items related to stress and teamwork.
Thomas and colleagues3 reported results of the seven item
teamwork climate scale of the ICUMAQ. The paper by
Pronovost et al4 was the first peer reviewed article to disclose
the Safety Climate Scale (SCSc), 10 patient safety related
items from Sexton’s work. As identified by Pronovost et al,4

one of the limitations of the SCSc was that no formal
evaluation of the performance properties of the instrument
had been conducted.
The Safety Climate Survey (SCSu), a 21-item instrument

developed by Sexton and colleagues, was endorsed by the
Institute for Healthcare Improvement (IHI).5 Of the 21 items
in the SCSu, nine were similar to the SCSc. Because of the
widespread accessibility of the SCSu and the use of identical
items to the SCSc, we chose to use this instrument. Since the
completion of our study, the full SCSu instrument has been
published in the peer reviewed literature although its
reliability characteristics were not reported.6

In this study we describe the use of the SCSu and two of its
derivatives—the SCSc and the Safety Climate Mean (SCM)—
in our ICUs. The study had two objectives: (1) to establish the
internal consistency and test-retest reliability of the SCSu (21
items), SCSc (10 items, nine of which are from the SCSu),

Abbreviations: HHS, Hamilton Health Sciences; ICU, intensive care
unit; SCM, Safety Climate Mean; SCSc, Safety Climate Scale; SCSu,
Safety Climate Survey

273

www.qshc.com

 on A
pril 9, 2024 by guest. P

rotected by copyright.
http://qualitysafety.bm

j.com
/

Q
ual S

af H
ealth C

are: first published as 10.1136/qshc.2005.014316 on 1 A
ugust 2005. D

ow
nloaded from

 

http://qualitysafety.bmj.com/


and SCM (seven items from the SCSu) based on adminis-
tration of the SCSu in our hospital; and (2) to report the
results of administering the SCSu in our hospital.

METHODS
Setting
This study was conducted in a tertiary care medical center
affiliated with McMaster University in Hamilton, Ontario,
Canada, serving more than 2.2 million citizens in Central
South and Central West Ontario. The survey was conducted
in four ICUs in HHS (one cardiovascular-surgical ICU
(CVICU) and three medical-surgical ICUs (MSICUs)), repre-
senting 62 ICU beds.

Survey format
The survey format consisted of a brief demographic section
outlining the participant’s professional group (intensivist
physician, nurse, etc), position (full time, part time, other),
hours of work (days, nights, rotating shifts, other), total
experience in critical care, duration of practice in current
profession, duration of employment in current job, duration
of employment by HHS, and base ICU. We used all of the
items from the SCSu (21 items), plus one question from the
SCSc which was not included in the SCSu (’’I am aware that
patient safety has become a major area of improvement in
this institution’’). To reflect our staffing structure and
institutional leadership, we added one question to reflect
the availability of registered respiratory care practitioner
leadership (’’I am satisfied with the availability of registered
respiratory care practitioner leadership.’’). The questionnaire
therefore had a total of 23 items. Respondents were asked to
rate each item on a 5-point Likert-like scale (disagree
strongly, disagree slightly, neutral, agree slightly, and agree
strongly). Table 1 outlines the SCSu, SCSc, and SCM items.
Individual item responses were transposed into numerical

values ranging from 1 to 5 (1=disagree strongly, 2=dis-
agree slightly, 3=neutral, 4= agree slightly, 5= agree
strongly) or not applicable. Higher values reflected a more
positive safety climate. Thus, questions worded to reflect
negative safety climates—for example, ‘‘Personnel frequently
disregard rules or guidelines that are established for this
clinical area’’—were scaled in reverse (disagree strongly=5,
agree strongly=1).

Respondents
All regular full time and part time employees were invited to
complete the survey, including nurses, allied health profes-
sionals (chaplains, occupational therapists, pharmacists,
pharmacy technicians, physiotherapists, registered respira-
tory care practitioners, speech language pathologists), non-
clinical staff (ward clerks, housekeepers), attending intensi-
vists, and management (clinical managers, directors, educa-
tors). Staffing rosters were used to identify potential
participants and active staff members were confirmed with
scheduling coordinators. Employees on leave of absence or
maternity leave were excluded from the sample, as were
resident physicians.
Thirty one volunteers from all sites were asked to complete

the questionnaire within 3–14 days of first administration to
calculate test-retest reliability of the instruments.7

Recruitment
A multimodal recruitment strategy was used to solicit
employee participation. Each employee was allocated an
individualized questionnaire package which consisted of an
index card with the employee’s name paper clipped to the
questionnaire. The questionnaire packages were filed alpha-
betically by surname and placed in a box which was
positioned in a prominent location in each ICU.

Respondents were asked to complete the questionnaire and
detach the index card with their name on it to maintain
anonymity. Respondents were asked to deposit question-
naires in a central location in the ICU, while index cards were
entered into a lottery draw for a prize. All employees were
informed of the survey by a management endorsed electronic
mail message. Posters and signs were placed in all the ICUs to
inform staff of the survey. We held several individual and
group in-services on day and night shifts to introduce staff to
the survey and answer questions. Local opinion leaders and
managers verbally encouraged staff to complete the survey.
Site-specific participation rates were reported to staff and
management on a biweekly basis.
A separate recruitment strategy was used for intensivists

who work for 1 week on call in a row. A cover letter and
questionnaire were sent by interoffice mail to the adminis-
trative assistant of each intensivist. The Critical Care Division
director endorsed completion of the questionnaire by electronic
mail and encouraged participation at staff meetings.

Research ethics
The protocol was approved by the HHS Research Ethics
Board, Hamilton, Ontario, which waived the need for written
informed consent.

Data management
We transcribed the instrument onto an optical scanning card
specifically designed for our use. Participants were asked to
complete the optical scanning card with an HB pencil. The
data were read by an optical scanner and entered into an
electronic database.

Statistical methods
The internal consistency for all three instruments was
calculated using Cronbach’s alpha. We decided a priori not to
pursue further analysis if internal consistency was less than
0.8.7 Individual scale means were calculated by summing the
item scores and dividing by the total number of items.
For individuals completing test-retest reliability, we used

the first response for group analyses. We calculated a priori
that a sample size of 22 raters was needed to test whether an
obtained reliability of 0.80 exceeded a reliability of 0.50, given
two raters, a one tailed a=0.05, and power of 80% using the
methods of Walter et al.8 Assuming a modest participation
rate of 70%, a convenience sample of 31 people were invited
to complete the test-retest reliability study. The sample was
stratified by caregiver type. The intraclass correlation
coefficient (ICC) and 95% confidence intervals (95% CI)
were used to express test-retest reliability.
To examine differences in scale scores by ICU and between

professional groups, univariate analysis of variance (ANOVA)
was used. The Student-Newman-Keuls test was used post
hoc for multiple comparisons.9 The statistical tests were
considered significant at the p(0.05 level (two tailed). All
statistical analyses were conducted with SPSS (Version 12.0
for Windows).

RESULTS
Data collection took place between 19 January 2004 and 31
March 2004. The overall response rate was 74% (313/426). By
job category, the response rates were as follows: nurses 66%
(178/269), allied health professionals 77% (59/77), non-
clinical staff 89% (40/45), physicians 80% (16/20), manage-
ment 67% (10/15). Ten respondents identified their job
category as ‘‘other’’. The characteristics of the respondents
are shown in table 2. As expected, the majority of the
respondents were nurses (56.9%, 178/313), followed by allied
health professionals (18.8%, 59/313), non-clinical staff
(12.8%, 40/313), physicians (5.1%, 16/313), and management
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(3.2%, 10/313). Overall, 69.3% (217/313) of the respondents
were employed full time by HHS and 57.5% (180/313) worked
rotating shifts.
Test-retest reliability analysis was evaluated on data from

31 respondents who completed the instrument in duplicate.
The job categories of the test-retest reliability study partici-
pants were: nurses (45.2%, 14/31), allied health professionals
(9.7%, 3/31), non-clinical staff (9.7% 3/31), physicians (6.5%,
2/31), management (12.9%, 4/31), and others (16%, 5/31).

Reliabili ty testing
Internal consistency
Using Cronbach’s alpha, the internal consistency of the SCSu
was 0.86, of the SCSc was 0.80, and 0.51 for the SCM. Thus,
following our a priori decisions, we continued analysis of
only the SCSu and SCSc instruments.

Test-retest reliability
Using the ICC, the test re-test reliability of the SCSu was 0.92
(95% CI 0.82 to 0.97) and of the SCSc was 0.92 (95% CI 0.82
to 0.96).

Survey analysis
The mean (SD) scores for each scale are shown in table 3. Of
the 313 respondents, 68.6% (n=215) answered all the items

of the SCSu while 78.3% (n=245) answered all the items
of the SCSc. Of 5 maximum points, the overall mean (SD)
score of the SCSu was 3.4 (0.6) while the SCSc was 3.4 (0.7).
Using univariate ANOVA, there were no significant differ-
ences in the mean score by ICU (SCSu: F-statistic=0.022,
df=1,3, p=0.996; SCSc: F-statistic=0.127, df=1,3,
p=0.944).
In table 4 the mean (SD) scores are presented by discipline.

Clinical disciplines were defined as follows: nurses, allied
health professionals (registered respiratory care practitioners,
pharmacists, physiotherapists, and chaplaincy), non-clinical
staff (administrative staff, housekeeping), physicians, and
management (managers, directors, clinical nurse specialists,
and educators). There were significant differences between
disciplines in both the SCSu and SCSc surveys (SCSu: F-
statistic=7.8, df= 1, 4, p,0.001; SCSc: F-statistic= 8.0,
df=1,4, p,0.001). Post hoc, the Student-Neuman Keuls
test identified significantly higher scores from respondents in
health management than all other disciplines using both the
SCSu and SCSc surveys (p,0.05). No other differences were
identified between disciplines.

DISCUSSION
The safety climate was viewed positively in these four ICUs,
although room for improvement exists. Participants in the

Table 1 Safety Climate Survey (SCSu), Safety Climate Scale (SCSc), and Safety Climate
Mean (SCM) items used in the survey

SCSu
(22 items)

SCSc
(13 items)

SCM
(7 items)

(1) The culture of this clinical area makes it easy to learn from the
mistakes of others.

6

(2) Medical errors are handled appropriately in this clinical area. 6 6
(3) The senior leaders in my hospital listen to me and care about
my concerns.

6 6 6

(4) The physician and clinical leaders in my areas listen to me and
care about my concerns.

6 6

(5) Leadership is driving us to be a safety centered institution. 6 6
(6) My suggestions about safety would be acted upon if I expressed
them to management.

6 6

(7) Management/leadership does not knowingly compromise safety
concerns for productivity.

6 6

(8) I am encouraged by my colleagues to report any safety concerns
I may have.

6 6 6

(9) I know the proper channels to direct questions regarding patient
safety.

6 6 6

(10) I receive appropriate feedback about my performance. 6 6
(11) I would feel safe being treated here as a patient. 6 6
(12) Briefing personnel before the start of a shift is an important part of
patient safety. (Briefing is defined as informal/formal communication
regarding unit specifics, in order to plan for possible contingencies.)

6

(13) Briefings are common here. 6
(14) I am satisfied with the availability of physician clinical leadership. 6 6�
(15) I am satisfied with the availability of nursing clinical leadership. 6 6�
(16) I am satisfied with the availability of pharmacy clinical leadership. 6 6�
(17) I am satisfied with the availability of registered respiratory care
practitioner clinical leadership*

6 6�

(18) This institution is doing more for patient safety now than it did
1 year ago.

6

(19) I believe that most adverse events occur as a result of multiple
system failures and are not attributable to one individual’s actions.

6 6

(20) The personnel in this clinical area take responsibility for patient
safety.

6

(21) Personnel frequently disregard rules or guidelines that are
established for this clinical area.

6 6

(22) Patient safety is constantly reinforced as the priority in this
clinical area.

6

(23) I am aware that patient safety has become a major area for
improvement in this institution.

6

This table compares the items included in each of the three instruments used in the survey. Respondents rated each
item on a 5-point scale with higher scores reflecting a more positive safety climate.
SCSu, Safety Climate Survey; SCSc, Safety Climate Scale; SCM, Safety Climate Mean;6, item included in scale.
*Item added to reflect the staffing structure.
�This item was combined as one item in the SCSc.
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study scored an average of 3.4 out of 5 possible points on both
the SCSu and the SCSc. No differences were identified in
respondents from the MSICUs and the CVICU. Among
frontline staff, no differences in perception of safety climate
were noted between disciplines. However, management
participants perceived a more positive safety climate than
frontline staff, regardless of discipline or activity, which may
reflect year long discussions of patient safety initiatives
within management circles before administration of the
SCSu and SCSc tools. Leaders may believe they are creating a

positive environment and reflect this bias in their responses.
Also, due to the nature of their management positions,
information about patient safety may be more available to
managers than to frontline staff, and the former may also be
more attuned to the identification and resolution of patient
safety issues. However, these discordant perceptions identify
an opportunity for communication between management
and frontline staff to discuss patient safety issues and
concerns. Management participants had mean (SD) scores
of 4.2 (0.3) and 4.3 (0.6) on the SCSu and SCSc tools,

Table 2 Characteristics of respondents

Overall* Nurses
Allied health
professionals Non-clinical staff Physicians Management

N (%) 313 178 (56.9) 59 (18.8) 40 (12.8) 16 (5.1) 10 (3.2)
Job status
Full time 217 (69.3) 126 (70.8) 41 (69.5) 23 (57.5) 11 (68.9) 8 (80)
Part time 71 (22.7) 46 (25.8) 13 (22.0) 10 (25.0) 0 0
Other 21 (6.7) 4 (2.2) 4 (6.8) 7 (17.5) 5 (31.3) 1 (10)
Missing 4 (1.3) 2 (1.1) 1 (1.7) 0 0 1 (10)

Working hours
Days only 80 (25.6) 32 (18.0) 24 (40.7) 8 (20) 0 8 (80)
Nights only 27 (8.6) 26 (14.6) 0 1 (2.5) 0 0
Rotating shifts 180 (57.5) 118 (66.3) 32 (54.2) 25 (62.5) 4 (25.0) 0
Other 17 (5.4) 0 2 (3.4) 2 (5.0) 12 (75.0) 0
Missing 10 (3.2) 2 (1.1) 1 (1.7) 4 (10.0) 0 2 (20)

Critical care experience
,6 months 9 (2.9) 5 (2.8) 3 (5.1) 1 (2.5) 0 0
6–,12 months 21 (6.7) 9 (5.1) 6 (10.2) 4 (10) 1 (6.3) 0
1–,3 years 49 (15.7) 23 (12.9) 15 (25.4) 10 (25.0) 0 0
3–,8 years 68 (21.7) 36 (20.2) 15 (25.4) 9 (22.5) 4 (25.0) 2 (20)
8–,13 years 51 (16.3) 29 (16.3) 7 (11.9) 6 (15.0) 4 (25.0) 3 (30)
13–,20 years 81 (25.9) 53 (29.8) 10 (16.9) 8 (20) 5 (31.3) 3 (30)
20+ years 29 (9.3) 21 (11.8) 2 (3.4) 1 (2.5) 2 (12.5) 1 (10)
Missing 5 (1.6) 2 (1.1) 1 (1.7) 1 (2.5) 0 1 (10)

Years of practice in current job
,6 months 19 (6.1) 10 (5.6) 5 (8.5) 3 (7.5) 0 0
6–,12 months 25 (8.0) 12 (6.7) 5 (8.5) 4 (10.0) 1 (6.3) 1 (10)
1–,3 years 64 (20.4) 29 (16.3) 20 (33.9) 8 (20.0) 3 (18.8) 3 (30)
3–,8 years 77 (24.6) 44 (24.7) 11 (18.6) 9 (22.5) 5 (31.3) 5 (50)
8–,13 years 34 (10.9) 18 (10.1) 8 (13.6) 6 (15.0) 1 (6.3) 0
13–,20 years 76 (24.3) 54 (30.3) 8 (13.6) 9 (22.5) 4 (25.0) 0
20+ years 17 (5.4) 11 (6.2) 2 (3.4) 1 (2.5) 2 (12.5) 0
Missing 1 (0.3) 0 0 0 0 1 (10)

Years of employment by HHS
,6 months 8 (2.6) 4 (2.2) 2 (3.4) 0 0 1 (10)
6–,12 months 14 (4.5) 6 (3.4) 6 (10.2) 1 (2.5) 1 (6.3) 0
1–,3 years 49 (15.7) 19 (10.7) 20 (33.9) 7 (17.5) 3 (18.8) 0
3–,8 years 57 (18.2) 34 (19.1) 10 (16.9) 5 (12.5) 5 (31.3) 0
8–,13 years 43 (13.7) 21 (11.8) 9 (15.3) 5 (12.5) 2 (12.5) 3 (30)
13–,20 years 104 (33.2) 72 (40.4) 10 (16.9) 17 (42.5) 3 (18.8) 1 (10)
20+ years 36 (11.5) 20 (11.2) 2 (3.4) 5 (12.5) 2 (12.5) 5 (50)
Missing 2 (0.6) 0 0 0 0 0

This table describes the work experience of survey respondents. The majority were nurses (56.9%), with allied health professionals (18.8%), non-clinical staff
(12.8%), physicians (5.1%), and management (3.2%) comprising the remainder.
*Of 313 respondents, 3.2% identified their job title as ‘‘other’’ or had missing data.
HHS, Hamilton Health Sciences.

Table 3 Safety Climate Survey (SCSu) and Safety Climate Scale (SCSc) scores by ICU

ICU

Safety Climate Survey (SCSu) (22 items) Safety Climate Scale (SCSc) (13 items)

N Mean (SD) N Mean (SD)

MSICU A 84 3.4 (0.6) 99 3.4 (0.7)
MSICU B 46 3.4 (0.4) 51 3.4 (0.5)
MSICU C 41 3.4 (0.7) 50 3.3 (0.7)
CVICU 44 3.4 (0.7) 45 3.4 (0.7)
Total 215 3.4 (0.6) 245 3.4 (0.7)

This table shows the mean (SD) Safety Climate Survey and Safety Climate Scale scores for each participating ICU.
The maximum score is 5, higher scores reflecting a more positive safety climate. No significant differences in
perception of safety climate were noted between ICUs (SCSu, p = 0.996; SCSc, p = 0.944). Sample sizes differed
between surveys because all respondents did not complete all items of each survey. Thus, analyses were completed
on surveys where respondents completed all items per scale.
MSICU, medical-surgical ICU; CVICU, cardiovascular ICU.
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respectively, corresponding to scores which fell between the
‘‘agree slightly’’ and ‘‘agree strongly’’ anchors.
Our results differ from those of Pronovost and colleagues4

who administered the SCSc in 2001 to a convenience sample
of staff (clinical leaders, clinical staff, and non-clinical staff)
at Johns Hopkins Hospital. Investigators dichotomized data
from the SCSc into ‘‘agree’’ (respondents answered ‘‘some-
what agree’’ or ‘‘agree’’) or ‘‘disagree’’ (respondents
answered ‘‘neutral’’, ‘‘somewhat disagree’’, or ‘‘disagree’’).
Physicians gave lower scores than nurses in adverse event
reporting and awareness of safety initiatives. In contrast, we
did not find differences in the perceived safety climate
between physicians, nurses, allied health professionals, or
non-clinical staff. Compared with Pronovost et al, we
conducted our study exclusively among ICU staff, analysed
data by scale rather than by item, and maintained data in
continuous form rather than dichotomizing responses, which
may account for the differences in results between our
studies. Compared with other areas of the hospital, frontline
ICU staff members may perceive a similar safety climate
across disciplines due to closer teamwork in the ICU—for
example, explicit multidisciplinary roles during patient
resuscitation, high patient turnover requiring cross-disciplin-
ary coordination for discharge planning. Psychometrically, it
is possible that the instrument is not sufficiently sensitive to
identify small but important differences among disciplines in
this context. In addition, our study was conducted in a
country with a universal healthcare system rather than the
US model of health care.
Of three possible safety climate scales, two (the SCSu and

SCSc) met our a priori reliability criteria. Cronbach’s alpha
(internal consistency) examines the pattern of answers
between the items and the total score. If items are tapping
into the same construct (in this case, safety climate), then
respondents should answer items in a similar manner.
‘‘Acceptable’’ ranges of internal consistency range from 0.7
to 0.9.7 We chose a cut off score of 0.8. The internal
consistency of the SCM was 0.51, well below published
criteria. Poor performance in internal consistency indicates
that the group of items is tapping into different constructs, so
respondents do not answer this particular group of items in a
similar way. We examined this group of items to see if
removing one of the items would improve internal consis-
tency, but we were still unable to meet a minimum of 0.7.
Thus, based on this analysis, the 7-item SCM is not as
psychometrically sound as an indicator of safety climate as
the other instruments tested in this study.
A fundamental property of a good instrument is test-retest

reliability. Landis and Koch10 proposed five benchmark
classifications to assist with the interpretation of the
reliability coefficient: ‘‘slight’’, 0.0–0.20, ‘‘fair’’, 0.21–0.40;

‘‘moderate’’, 0.41–0.60; ‘‘substantial’’, 0.61–0.80, and ‘‘almost
perfect’’, 0.81–1.00. The ICC of the SCSu and SCSc was 0.92.
We therefore have confidence that these are valid instru-
ments to measure patient safety in the absence of change.
The strengths of this study include a high survey response

rate achieved by using multiple methods to maximize
participation, suggesting that the results reflect staff percep-
tions of the ICU safety climate. All members of the ICU team
were surveyed, including clinical and non-clinical staff as
well as management, reflecting the complex interaction of
multidisciplinary individuals contributing to the care of
critically ill patients. We used rigorous statistical methods
to establish the psychometric properties of the scales
including Cronbach’s alpha and test-retest reliability mea-
sures to confirm the appropriateness of our measurement
tools. The instruments we used in this survey therefore
appear to be measuring similar constructs. Our results
suggest that respondents working in our healthcare organi-
zation perceive the setting to have a somewhat positive safety
climate, although there is room for improvement.
One of the limitations of this study is the small number of

management participants; only 10 persons with management
responsibilities participated in the survey but, because of
missing data, there were only seven (SCSu) and eight (SCSc)
complete datasets for analysis. However, the absolute
number of management positions will always be fewer than
that of frontline staff. Assuming a similar participation rate,
administration of this survey among other ICUs or in other
hospital departments would increase the sample size of the
management group. Secondly, due to limited resources, we
excluded non-regularly scheduled staff and residents. It is
possible that residents’ perspectives on patient safety may
differ as a result of their comparative experiences at other
institutions. As important members of the critical care team,
residents’ perceptions would potentially offer fresh insights
from the perspective of newcomers rather than stable staff
members, which may be different from other disciplines.
Thirdly, we added one survey item to inquire about the
patient safety leadership of registered respiratory care
practitioners; however, we believe that the inclusion of these
clinicians had minimal impact on the internal consistency
and reliability properties of these instruments. Because of the
cross sectional nature of this study, our results are only
applicable to the perception of safety climate at the time of
the survey.

CONCLUSIONS
Based on the results of this study, we conclude that both the
SCSu and SCSc are reliable measurements in our Canadian
university affiliated ICU setting. The SCM items appeared to
measure different constructs and we suggest that, alone, it is

Table 4 Safety Climate Survey (SCSu) and Safety Climate Scale (SCSc) scores by
discipline

Discipline

Safety Climate Survey (SCSu) (22 items) Safety Climate Scale (SCSc) (13 items)

N Mean (SD) N Mean (SD)

Registered nurses 136 3.2 (0.5) 155 3.3 (0.6)
Allied health professionals 35 3.3 (0.7) 44 3.3 (0.7)
Non-clinical staff 24 3.8 (0.6) 24 3.7 (0.6)
Physicians 12 3.6 (0.6) 13 3.6 (0.6)
Management 7 4.2 (0.3)* 8 4.3 (0.6)*

This table shows the mean (SD) Safety Climate Survey and Safety Climate Scale scores by discipline. Maximum
score is 5, higher scores reflecting a more positive safety climate. Post hoc, managers perceived a more positive
safety climate than other disciplines (p,0.001). Sample sizes differed between surveys because all respondents did
not complete all items of each survey. Analyses were therefore completed on surveys where respondents completed
all items per scale.
*Statistically significant post hoc tests.
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not the best instrument to monitor safety climate, as
suggested by the IHI. Future research is needed to examine
the properties of these tools in other ICUs, other hospital
settings, and other countries, as well as examination of the
responsiveness of these tools to change after patient safety
initiatives are initiated in the ICU setting.

ACKNOWLEDGEMENTS
The authors thank Enoch Ito, Teresa Smith, Dr Tasnim Sinuff, and
Joyce Hubert for their contributions to this project; the ICU
Innovation and Learning Centre Steering Group; and the staff from
all the ICUs who participated in this project.

Authors’ affiliations
. . . . . . . . . . . . . . . . . . . . .

M E Kho, D J Cook, McMaster University, Department of Clinical
Epidemiology and Biostatistics, Faculty of Health Sciences, McMaster
University, Hamilton, ON, Canada
J M Carbone, J Lucas, Hamilton Health Sciences, Hamilton, ON,
Canada

This study was funded by Hamilton Health Sciences. D Cook is a
Research Chair of the Canadian Institutes of Health Research.

REFERENCES
1 Baker GR, Norton PG, Flintoft V, et al. The Canadian adverse events study: the

incidence of adverse events among hospital patients in Canada. Can Med
Assoc J 2004;170:1678–86.

2 Sexton JB, Thomas EJ, Helmreich RL. Error, stress, and teamwork in medicine
and aviation: cross sectional surveys. BMJ 2000;320:745–9.

3 Thomas EJ, Sexton JB, Helmreich RL. Discrepant attitudes about teamwork
among critical care nurses and physicians. Crit Care Med 2003;31:956–9.

4 Pronovost PJ, Weast B, Holzmueller CG, et al. Evaluation of the culture of
safety: survey of clinicians and managers in an academic medical center.
Qual Saf Health Care 2003;12:405–10.

5 Institute for Healthcare Improvement. Safety climate survey, Institute for
Healthcare Improvement .http://www.qualityhealthcare.org/NR/rdonlyres/
145C099B-5FB4-46EA-8CFD-D08D3CE9082C/601/
SafetyClimateSurvey1.pdf (accessed 31 July 2004).

6 Thomas EJ, Sexton JB, Neilands TB, et al. The effect of executive walk rounds
on nurse safety climate attitudes: a randomized trial of clinical units, BMC
Health Services Research, 2005. http://www.biomedcentral.com/1472-
6963/5/28 (accessed 29 April 2005).

7 Streiner DL, Norman GR. Health measurement scales: a practical guide to their
development and use, 3rd edn. New York: Oxford University Press, 2003.

8 Walter S, Eliasziw M, Donner A. Sample size and optimal designs for
reliability studies. Statistics Med 1998;17:101–10.

9 Norman GR, Streiner DL. Biostatistics: the bare essentials, 2nd edn. Hamilton:
Decker, 2000.

10 Landis JR, Koch GG. The measurement of observer agreement for categorical
data. Biometrics 1977;33:159–74.

278 Kho, Carbone, Lucas, et al

www.qshc.com

 on A
pril 9, 2024 by guest. P

rotected by copyright.
http://qualitysafety.bm

j.com
/

Q
ual S

af H
ealth C

are: first published as 10.1136/qshc.2005.014316 on 1 A
ugust 2005. D

ow
nloaded from

 

http://qualitysafety.bmj.com/

