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Objective. To design a training intervention and then test its effect on nurse leaders’
perceptions of patient safety culture.
Study Setting. Three hundred and fifty-six nurses in clinical leadership roles (nurse
managers and educators/CNSs) in two Canadian multi-site teaching hospitals (study
and control).
Study Design. A prospective evaluation of a patient safety training intervention using
a quasi-experimental untreated control group design with pretest and posttest. Nurses in
clinical leadership roles in the study group were invited to participate in two patient
safety workshops over a 6-month period. Individuals in the study and control groups
completed surveys measuring patient safety culture and leadership for improvement
prior to training and 4 months following the second workshop.
Extraction Methods. Individual nurse clinical leaders were the unit of analysis.
Exploratory factor analysis of the safety culture items was conducted; repeated-
measures analysis of variance and paired t-tests were used to evaluate the effect of the
training intervention on perceived safety culture (three factors). Hierarchical regression
analyses looked at the influence of demographics, leadership for improvement, and the
training intervention on nurse leaders’ perceptions of safety culture.
Principal Findings. A statistically significant improvement in one of three safety
culture measures was shown for the study group (po.001) and a significant decline was
seen on one of the safety culture measures for the control group (po.05). Leadership
support for improvement was found to explain significant amounts of variance in all
three patient safety culture measures; workshop attendance explained significant
amounts of variance in one of the three safety culture measures. The total R2 for the
three full hierarchical regression models ranged from 0.338 and 0.554.
Conclusions. Sensitively delivered training initiatives for nurse leaders can help to
foster a safety culture. Organizational leadership support for improvement is, however,
also critical for fostering a culture of safety. Together, training interventions and
leadership support may have the most significant impact on patient safety culture.
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Patient safety and medical error have emerged as important quality and public
policy issues in health care. Studies of the incidence of adverse events (AEs) in
acute care hospitals have been reported internationally (e.g., Brennan et al.
1991; Wilson et al. 1995; Vincent, Neale, and Woloshynowych 2001; Baker
et al. 2004). These studies indicate that between 5 and 20 percent of patients
admitted to a hospital experience an AE (defined in the Australian study as an
unintended injury or complication which results in disability, death, or
prolonged hospital stay and is caused by health care management rather than
the patient’s underlying disease [Wilson et al. 1995]) and that roughly 50
percent of these AEs are judged to be preventable, and that AEs cost health
care systems millions of dollars in additional hospital days. These incidence
data, together with the release of the Institute of Medicine’s (IOM 1999) report
To Err is Human, prompted several national policy documents with
comprehensive plans and direction for policymakers, health care leaders,
clinicians, and regulators about system changes necessary to improve patient
safety (AGPS 1996; Department of Health 2000; IOM 2001).

From the literature it is clear that most AEs are the result of cumulative
effects of small errors involving both human errors and latent failure——failures
arising from organizational and administrative processes and systems (Reason
1990). They tend to emerge from the interactions of multiple, related
components within complex systems (IOM 1999). Accordingly, the potential
for error and AE reduction exists at all levels of the health care system.
However, although research to measure the incidence of AEs continues to
grow, there has been less in the way of empirical research into strategies for
helping front-line providers reduce AEs and improve patient safety. It has
been suggested that more targeted studies of potential interventions to reduce
AEs are needed (Leape et al. 1998; Davis et al. 2001). Moreover, in a recent
study of various health-related organizations in Canada, nearly half of all
organizations surveyed indicated that they were not able to effectively
improve patient safety (Baker and Norton 2002).

This study involved the design of a training intervention and a test of its
effect on nurse leaders’ perceptions of patient safety culture. The relationship
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between senior leadership support and perceived safety culture was also
investigated. Nurses in clinical leadership roles were chosen as the focus for
this study because they are high leverage actors in the quality improvement
(QI) process because of their ability to lead change (Munro 2002; Batalden
et al. 2003; Currie and Brown 2003). Our literature review revealed no
controlled studies of patient safety interventions with this group. Additionally,
a recent international study reported that nurses feel the quality of care is
deteriorating and that AEs related to such things as medication errors and falls
occur regularly (Aiken et al. 2001), suggesting the area of AE reduction will be
seen as relevant to this group.

LITERATURE

Few intervention studies to improve patient safety have been reported in the
literature, although some do exist. Most of the reported studies are on the
effects of computerized physician order entry systems for reducing AEs (e.g.,
Bates et al. 1998). Other studies on the adaptation of Crew Resource
Management in Emergency Departments found that observed clinical errors
were reduced in teamwork trained EDs (Morey et al. 2002). Finally, the
literature includes descriptive accounts of error reduction processes under-
taken in individual units or organization (e.g., Brown, Riippa, and Shaneberger
2001).

Thus far, most assessments of QI initiatives do not use randomization or
nonequivalent control groups (Samsa and Matchar 2000). However,
randomized-controlled studies (RCTs) are needed——a recent study revealed
that while most QI studies based on before-and-after observations reported
positive findings, three published RCTs of QI suggested no impact on clinical
outcomes and no evidence of organization-wide improvement in clinical
performance (Shortell, Bennett, and Byck 1998).

The literature also shows that interventions tend to be aimed at
intermediate outcomes expected to reduce AEs rather than AE reduction
itself. For instance, the Institute for Healthcare Improvement breakthrough
collaboratives ultimately targeted at reducing adverse drug events actually
used the implementation and development of various medication error
prevention practices as the outcome measure (Leape et al. 2000). A more
recent study by Pronovost et al. (2003) described a strategic plan aimed at
improving intermediate outcomes of patient safety culture and safety climate.
Patient safety interventions often focus on these kinds of intermediate
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or upstream outcome measures because testing models where reduction in
AEs is the dependent variable poses serious challenges. First, such studies are
vulnerable to problems associated with confounding. Second, the kinds of
changes in systems and culture that many suggest as being required to reduce
AEs and improve patient safety are likely to be observed only after long
periods of time——witness the case of anesthesia where evidence from safety
interventions implemented in the early 1990s to reduce preventable deaths are
only now being seen in the published literature (Runciman and Moller 2001).

Patient safety culture, in addition to being an important outcome
measure, has become a key research priority in its own right (Battles 2003;
Battles and Lilford 2003). Many have argued that patient safety culture change
is the key to reducing error in health care (e.g., Ohlhauser and Schurman
2001). While levers to improve safety, such as training and information
technology, are important it has been suggested that such initiatives cannot be
successful in the absence of a culture of safety (Firth-Cozens 2003; Nieva and
Sorra 2003). For instance, root cause analysis is unlikely to uncover latent
sources of AEs amidst a culture of silence (Nieva and Sorra 2003). Although
safety culture assessment tools can be used for a variety of purposes (Nieva and
Sorra 2003), most empirical studies of safety culture in health care have
thus far only provided descriptive data on safety culture at one point in
time (e.g., Pronovost et al. 2003; Singer et al. 2003). There are reports that
Johns Hopkins (Pronovost et al. 2003) and the VA (Neiva and Sorra 2003) are
using safety culture measures for the purpose of evaluating interventions;
however, no pre- and posttest studies have been reported in the literature at
this time.

Given (1) the clear need for and dearth of controlled studies of patient
safety interventions, (2) the fact that most patient safety intervention studies,
for good reason, focus on upstream or intermediate outcome variables, and
(3) the extent to which patient safety culture is argued to be a critical
antecedent of AE reduction, this study sought to carry out a controlled test of
an intervention designed to improve nurse leaders’ perceptions of patient
safety culture in acute care settings.

CONCEPTUAL MODEL

It has been suggested that, in order to improve patient safety and reduce AEs,
efforts are needed in three areas: (1) improved measurement and feedback to
increase the detection of AEs and to guide interventions to improve systems
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and care processes (Croskerry 2000; Baker and Norton 2001; Battles and
Lilford 2003; Thomas and Peterson 2003); (2) tools and change strategies to
redesign care and support teams and individual practitioners in identifying
and preventing AEs (IOM 1999; Baker and Norton 2001; Reason 2002); and
(3) visible leadership supporting patient safety improvement efforts (Barach
and Small 2000; Reinertsen 2000; Mohr, Abelson, and Barach 2002; O’Toole
2002; Firth-Cozens 2003; Pronovost et al. 2003; Walshe 2003).

Because testing models and interventions where AE reduction is the
dependent variable poses considerable challenges (noted above), this study
aimed to improve perceptions of patient safety culture——an intermediate
outcome theorized to be a necessary antecedent of AE reduction (Leape et al.
1998; Firth-Cozens 2001; Mohr, Abelson, and Barach 2002). We set out to test
whether (a) a training intervention focused on safety science and safety tools
and (b) leadership support, influence nurse leaders’ perceptions of patient
safety culture (see Figure 1). Berwick (2002) and Vincent (1999), among
others, argue that to truly move patient safety forward, initiatives are required
at the individual level, the micro-unit of care, the organization, and the system/
policy level. In this study we focused on the individual level of nurse leaders
who are key actors when it comes to improvement processes at the unit level
(Munro 2002; Balogun 2003; Currie and Brown 2003).

METHODS

A prospective evaluation of a patient safety training intervention using a quasi-
experimental untreated control group design with pretest and posttest was
used. Nurses in clinical leadership roles in the study group were invited to
participate in two different patient safety workshops over a 6-month period.
Individuals in the study and control groups completed surveys measuring
patient safety culture and leadership for improvement prior to the first workshop and
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Figure 1: This Study Examined Relationships Inside the Shaded Area
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10 months later (4 months following the second workshop). Workshop 1 (a)
introduced evidence from international studies on the incidence of AEs in
hospitals, (b) taught about theoretical work in the areas of safety and human
error (e.g., the work of J. Reason, L. Leape, R. Amalberti), and (c) introduced
two simple tools, one for preventing errors of omission and described by
Reason (2002) and one for learning from AEs and near misses related to
medical devices as described by Amoore and Ingram (2002). Workshop 2
focused on the role of teamwork and leadership in improving safety and
showed how the organization’s incident report data were used for improve-
ment. The workshop presentations are available from the first author.

Questionnaire Administration and Sample

The study and control groups were two Canadian multi-site teaching hospitals
from different jurisdictions. At baseline (Fall 2002) and again at follow-up (Fall
2003) we asked the nursing office in each organization to identify all nurses in
clinical leadership roles including nursing directors, front-line nursing unit
managers, and clinical educators (clinical nurse specialists, advanced practice
nurses, nurse practitioners, etc.). There were 408 people identified as being in
one of these roles at baseline and 417 at follow-up. In November 2002 baseline
questionnaires, along with a covering letter, were mailed to subjects in the
control group. During the same period, subjects in the study group were
invited to attend the first intervention workshop. Baseline data were collected
at the start of the workshop. Subjects in the study group who did not attend the
first workshop were mailed the study questionnaire immediately following the
workshop. We used a modified Dillman (1978) approach to increase response
rates (all mailed questionnaires were followed up by reminder cards 2 weeks
later and a second mailing to all nonrespondents 4 weeks after that). Posttest
questionnaires were mailed to all nurses in clinical leadership roles in the
study and control groups 10 months later, in September 2003. Unique ID
numbers used at baseline were retained and used at follow-up so that each
respondent’s pretest and posttest data could be linked. Baseline response rate
was 83 percent (338/408), follow-up response rate was 72 percent (300/417),
and 244 of the 356 subjects (69 percent) eligible at baseline and follow-up
returned both questionnaires. These 244 subjects were eligible for inclusion in
our analyses. Nonrespondents did not differ from respondents with respect to
role (director, front-line manager, educator) at baseline, however, at follow-up
directors were underrepresented in the respondent group and managers were
overrepresented.
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Questionnaire Content/Study Measures

The same study questionnaire, which contained three sections, was used for
the pretest and posttest (a copy of the questionnaire is available from the first
author). Part A of the questionnaire measured patient safety culture using 32
items with Likert response scale (adapted from Singer et al. 2003; Capital
Health Region, Halifax, NS). To determine the dimensionality of patient
safety culture, exploratory factor analysis (EFA) using principal axis factoring
and oblique rotation was performed on these 32 items. EFA revealed the
presence of three nontrivial patient safety culture factors. Final decisions
regarding which items to include in each of the three safety culture factors
were based on the significance of factor loadings, theoretical links between
items and constructs (including how best to treat items with significant
loadings on more than one factor), and scale internal consistency (coefficient
a). The three factors have been labeled (1) valuing safety (at the organization
and department levels), (2) fear of negative repercussions, and (3) perceived state of
safety. The factor loading matrix is available in the electronic Appendix A on
the journal’s website. A valuing safety variable was computed as the mean of 10
items measured using a five-point agree–disagree Likert-type response scale
(e.g., ‘‘My organization effectively balances the need for patient safety and the
need for productivity’’). Using the same response scale, the fear of negative
repercussions variable was calculated as the mean of four items (e.g., ‘‘Clinicians
who make serious mistakes are usually punished’’). Finally, the perceived state of
safety variable was created as the mean of nine items (e.g., ‘‘I believe that health
care error constitutes a real and significant risk to the patients that we treat’’).
The coefficient a’s are 0.86, 0.73, 0.66 for the valuing safety, fear of repercussions,
and perceived state of safety scales, respectively. For all three of these variables,
negatively worded items were recoded so that a higher score always indicates a
more positive culture.

Part B of the questionnaire contained nine items designed to measure
Leadership for Improvement. Measured using a seven-point agree–disagree
Likert-type scale, leadership for improvement reflects the extent to which a
respondent feels senior leadership in his/her hospital values data (e.g.,
performance data) and supports using data to bring about improvement.
Unidimensionality and reliability (a5 0.84) of this measure have been
previously established (Soberman Ginsburg 2003). Sample items include:
‘‘Senior managers in this organization are completely committed to the idea that
if we study the way we do our work, we can make things better around here,’’
‘‘This organization devotes resources to measurement initiatives, but the
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results often end up sitting on a shelf.’’ Part C of the questionnaire asked for
information on respondent age, gender, and setting (inpatient or outpatient).

The intervention variable is a dichotomous variable. The entire study
sample was invited to participate in the intervention workshops and
workshops were scheduled at the most appropriate time as identified by the
target audience (weekday morning from 7:30 to 10:30 A.M. with breakfast).
However, participation was voluntary and approximately half (122) of the 240
clinical leaders in nursing in the study organization attended one or both
workshops. Subjects in the study group who attended one or both of the
intervention workshops were coded as 1 and subjects in the control group as
well as subjects in the intervention group who did not attend either of the
workshops were coded as 0 (see note 1 for details about why subjects were
grouped in this manner).

Because this was a field experiment, the researchers needed to be
familiar with the context in the study and control organizations. Accordingly,
we conducted a series of semistructured interviews in the study and control
organizations to help assess workshop impact and tool implementation (in the
study organization) and broader contextual issues related to safety in both
organizations. We interviewed a random sample of five workshop attendees in
the study group and an additional group of 10 senior leaders and champions——
five in the study organization and five in the control organization. Workshop
attendees were asked why they attended the workshop, how they felt about the
material presented, what information or tools they shared with staff on their
unit, and factors preventing them from using the workshop tools or moving
forward with patient safety more generally. Senior leaders and champions
were asked about the most important safety initiatives in their organization,
barriers and enablers for moving patient safety forward, whether they saw
themselves as leading safety organizations, and future safety initiatives.
Although in-depth qualitative study of the implementation of safety practices,
including barriers and facilitating factors, was beyond the scope of this study,
some common themes, which emerged from the interviews, are described
very briefly in the discussion section since they help to deepen our under-
standing of the workshop impact.

Analysis

As described above, EFA was performed to assess the dimensionality of the
patient safety culture construct——our dependent variable. Although the
intervention was delivered to a cluster of individuals (e.g., individuals

1004 HSR: Health Services Research 40:4 (August 2005)



embedded in one organization), it is reasonable to evaluate cluster-based
interventions at either the individual or the cluster level (Ukoumunne et al.
1999). Because clusters (organizations) were used solely to separate the study
and control groups, individual nurse clinical leaders are the unit of analysis.

To test whether the intervention had an impact on patient safety culture
we used repeated-measures analysis of variance (ANOVA) crossing two
groups: workshop (study) versus no intervention workshop (control) by two
time periods——before the initial intervention workshop (pretest) and 10
months later (posttest). A significant interaction would support the presence of
a treatment effect. Post hoc analysis (using separate paired t-tests for the study
and control groups) was used to determine the nature of any differences.
Hierarchical regression was used to test the unique effect of (a) demographic
variables, (b) the workshop intervention, (c) leadership for improvement, and
(d) the interaction between (b) and (c) on posttest measures of perceived safety
culture. The repeated-measures ANOVA and hierarchical regression model
were run three times, once with each of the three safety culture factors as the
dependent variable. Multivariate analyses were not used because it was
reasonable to expect that either of the key explanatory variables (the
intervention and leadership for improvement) might impact differently on the
three safety culture measures used as the dependent variables. For both
procedures, assumptions were tested and there were no violations.

We performed the ANOVA just described on those 243 cases with
usable pretest and posttest data. Of these, 93 were from the control
organization and 150 from the study organization; however, only 78 of 150
study group respondents attended one or both of the intervention workshops.
Accordingly, the treatment variable compared workshop participants (n 5 78)
with nonparticipants from both organizations (n 5 165).1 The hierarchical
regression analyses included 242 valid cases based on listwise deletion.

RESULTS

Ninety-two percent of study and control group respondents were female at
baseline. At baseline, a higher proportion of respondents in the study group
(31 versus 20 percent in the control group) were older (age 50–59 years) and
were front-line nurse managers (44 percent of respondents in the study group
compared with 25 percent of respondents in the control group). A higher
percentage of control group respondents were clinical educators (54 versus 37
percent in the study group) and directors (16 versus 5 percent in the study
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group) at baseline. These differences in demographics remained at follow-up.
In terms of baseline safety culture scores, study group scores were significantly
lower than control group scores on the valuing safety (t 5 3.8, po.001) and the
perceived state of safety variables (t 5 2.2, po.05).

Electronic Appendix B provides descriptive statistics and zero-order
correlation coefficients for all study variables. Managers were more likely to
be older (r 5 0.36, po.01) and educators were more likely to be younger
(r 5 � 0.30, po.01). Attendance at a study workshop was negatively
correlated with educator status (r 5 � 0.26, po.01) and positively correlated
with manager status (r 5 0.15, po.05). Attendance at a study workshop was
also negatively correlated with two of the three baseline safety culture
measures (r 5 � 0.15 to � 0.22, po.01), suggesting that those who attended a
workshop may have had more concerns about safety. As expected, the three
baseline safety culture variables and the baseline leadership for improvement
measure were positively correlated with the same measure at follow up
(r 5 0.54–0.65, po.01) and the three safety culture variables were also
significantly interrelated at baseline (r 5 0.28–0.43, po.01) and follow-up
(r 5 0.28–0.48, po.01).

Results of the repeated measures are reported in Table 1. The interaction
between group and time was significant for valuing safety (F (1, 241) 5 11.9,
po.001) and perceived state of safety (F (1, 241) 5 4.8, po.05) but not significant
for fear of negative repercussions (F (1, 241) 5 0.6, NS).

Post hoc analysis conducted separately for the study and control groups
using paired t-tests indicated a significant increase in the valuing safety variable
from a mean of 3.29 (SD 5 0.55) at pretest to 3.49 (SD 5 0.59) at posttest for
the intervention group (t 5 � 3.81, po.001). There was no significant change
in fear of repercussions (t 5 � .36, NS) or perceived state of safety (t 5 � 0.99, NS)
for the intervention group. For the control group, there was a significant
decrease in perceived state of safety from 2.80 (SD 5 0.53) at pretest to 2.71
(SD 5 0.53) at posttest (t 5 2.48, po.05) and there was no change in valuing
safety (t 5 1.15, NS) or fear of repercussions (t 5 � 0.82, NS).

Tables 2a, 2b, and 2c show the results of the three hierarchical regression
analyses. In all three cases the results show that respondent demographics do
not explain a significant amount of variance in any of the posttest safety culture
variables——when entered into the regression model first (block 1), their effect is
not significant (block 1DR2 5 0.009–0.028, NS in Tables 2a–c). We controlled
for the relevant pretest measure of safety culture by entering it in block 2 and,
as expected, the pretest safety culture measure explains a significant amount of
variance in the posttest safety culture measure (block 2DR2 5 0.28–0.32,
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po.001 in Tables 2a–c). For each of these three regression models the
leadership for improvement variable was entered in block 3, a dummy
variable for workshop attendance was entered in block 4, and the interaction
between leadership for improvement and workshop attendance was entered
in block 5. Here the results are described separately since they begin to
diverge.

Table 2a shows that leadership for improvement explains a significant
amount of variance in valuing safety, over and above that which is explained by
respondent demographics and the pretest valuing safety score (model
3DR2 5 0.22, po.001). Workshop attendance, when entered in block 4,
explains additional (significant) variance in valuing safety (DR2 5 0.02, p 5 .001)
while the interaction between leadership for improvement and workshop
attendance does not explain any additional variance in valuing safety
(DR2 5 0.00, NS) when added in block 5.

Table 1: Results of Repeated-Measures ANOVA

Sum of Squares df F Significance

DV 5 valuing safety
Between subjects

Group 2.44 1 4.691 .031
Error 125.54 241

Within subjects
Time .601 1 4.33 .038
Time � Group 1.646 1 11.87 .001
Error 33.43 241

DV 5 fear of repercussions
Between subjects

Group .017 1 .026 .871
Error 154.96 241

Within subjects
Time .001 1 .008 .929
Time � Group .113 1 .594 .442
Error 45.7 241

DV 5 perceived state of safety
Between subjects

Group 1.03 1 2.466 .118
Error 100.63 241

Within subjects
Time .066 1 .606 .437
Time � Group .519 1 4.785 .030
Error 26.12 241

N 5 243.

Nurse Leaders’ Perceptions of Patient Safety Culture 1007



Table 2a: Results of Full Hierarchical Regression Analysis (DV 5 Valuing
Safety [Posttest])

Model 1, b Model 2, b Model 3, b Model 4, b Model 5, b

Block 1——demographic variables
Age 0.069 0.022 � 0.046 � 0.047 � 0.045
Patient care manager dummy � 0.074 � 0.120 0.032 0.042 0.043
Clinical educator dummy � 0.079 � 0.099 � 0.030 0.018 0.019

Block 2——pretest control
Valuing safety——pretest 0.569nnn 0.413nnn 0.444nnn 0.442nnn

Block 3——leadership
Leadership for improvement 0.506nnn 0.518nnn 0.508nnn

Block 4——treatment
Workshop intervention dummy 0.154nn 0.058

Block 5——data characteristic
Leadership for improvement
� workshop

0.097

Total R2 (adjusted) � 0.003 0.318nnn 0.537nnn 0.556nnn 0.554nnn

Change in R2 0.009 0.320nnn 0.217nnn 0.021nn 0.000

N 5 242.
nnpo.01;
nnnpo.001.

Table 2b: Results of Full Hierarchical Regression Analysis (DV 5 State of
Safety [Posttest])

Model 1, b Model 2, b Model 3, b Model 4, b Model 5, b

Block 1——demographic variables
Age 0.121 0.017 � 0.011 � 0.013 � 0.008
Patient care manager dummy 0.080 � 0.036 0.049 0.053 0.055
Clinical educator dummy � 0.005 � 0.036 0.000 0.028 0.031

Block 2——pretest control
State of safety——pretest 0.584nnn 0.510nnn 0.525nnn 0.526nnn

Block 3——leadership
Leadership for improvement 0.253nnn 0.262nnn 0.237nnn

Block 4——treatment
Workshop intervention dummy 0.091 � 0.124

Block 5——data characteristic
Leadership for improvement
� workshop

0.217

Total R2 (adjusted) 0.015 0.332nnn 0.386nnn 0.391nnn 0.390nnn

Change in R2 0.028 0.315nnn 0.055nnn 0.007 0.002

N 5 242.
nnnpo.001.
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Table 2b shows that leadership for improvement explains a significant
amount of variance in perceived state of safety, over and above that which is
explained by the first 2 blocks of variables (model 3DR2 5 0.055, po.001).
Workshop attendance, when entered in block 4 did not explain any additional
variance in perceived state of safety (DR2 5 0.007, NS) nor did the interaction
between leadership for improvement and workshop attendance (model
5DR2 5 0.002, NS).

Table 2c shows that leadership for improvement explains a significant
amount of variance in fear of repercussions, over and above that which is
explained by the first two blocks of variables (model 3DR2 5 0.03, po.01).
Workshop attendance, when entered in block 4 did not explain any additional
variance in fear of repercussions (DR2 5 0.000, NS) while the interaction between
leadership for improvement and workshop attendance does explain a
significant amount of additional variance in fear of repercussions (DR2 5 0.034,
p 5 .001). Posthoc testing and plotting (Figure 2) shows that leadership
for improvement explains significantly more variance in fear of repercussions
for individuals who participated in the intervention than for individuals who
did not.

Table 2c: Results of Full Hierarchical Regression Analysis (DV 5 Fear of
Repercussions [Posttest])

Model 1, b Model 2, b Model 3, b Model 4, b Model 5, b

Block 1——demographic variables
Patient care manager dummy 0.028 � 0.027 0.027 0.026 0.031
Clinical educator dummy � 0.017 � 0.005 0.017 0.013 0.028
Age 0.017 � 0.006 � 0.034 � 0.034 � 0.011

Block 2——pretest control
Fear of repercussions–pretest 0.545nnn 0.509nnn 0.510nnn 0.518nnn

Block 3——leadership
Leadership for improvement 0.181nn 0.179nn 0.065

Block 4——treatment
Workshop intervention dummy � 0.011 � 0.977nn

Block 5——data characteristic
Leadership for improvement
� workshop

0.976nn

Total R2 (adjusted) � 0.010 0.282nnn 0.309nnn 0.306nnn 0.338nnn

Change in R2 0.003 0.291nnn 0.030nn 0.000 0.034nn

N 5 242.
nnpo.01;
nnnpo.001.
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Although the regression coefficients reported in Tables 2a–c appear to
suggest that, in relative terms, leadership for improvement is the most
important predictor of each of the three patient safety culture factors,
comparisons between predictor variables are often unfair because one
variable may be procedurally or distributionally advantaged (Cooper and
Richardson 1986). For instance, the leadership for improvement variable may
be procedurally advantaged in that there is a common methods bias for that
variable and each of the three safety culture dependent variables: each
variable was measured on the same wave two questionnaire. The hierarchical
regression analyses were rerun using the pretest measure of leadership for
improvement (results not shown) to effectively rule out the possibility that the
effects seen were strictly the result of this common methods bias.

DISCUSSION

The goal of this study was to assess whether an intervention targeted at clinical
leaders in the nursing would lead to measurable improvements in participant
perceptions of patient safety culture. The results yield several important
findings. First, differences in baseline safety culture scores between the
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intervention and control groups suggest that these kind of voluntary,
invitational workshops attract certain individuals——in this case those who
gave significantly lower ratings of valuing safety and state of safety at baseline
chose to attend one or more workshops. Although the analyses used here
adequately controls for these baseline differences, these differences do suggest
that this type of safety workshop intervention may be more attractive to those
individuals who have more pronounced safety concerns. Accordingly, efforts
will be required to make these kinds of teaching workshops attractive to others.

Posthoc analysis of the repeated-measures ANOVA revealed that
valuing safety increased significantly for the study group between pretest and
posttest while perceptions of the state of safety decreased significantly for the
control group between pretest and posttest. The clinical significance of these
differences can be gleaned by expressing the size of these differences as a
proportion of the standard deviation (the effect size). The effect sizes seen here
are small–medium (0.36) and small (0.17) for the change in valuing safety and
the change in state of safety, respectively (Cohen and Cohen 1983). The
increase in valuing safety for the study group suggests that educational
workshops designed to enhance understanding of patient safety issues and
provide concrete tools or direction for actions to improve safety do hold
promise as a vehicle for moving patient safety culture forward. Interview data
from the five randomly selected workshop participants provide additional
insights. All participants indicated that although the workshops were
successful at bringing sensitive issues to this audience in a nonthreatening
manner, competing priorities and human resource constraints have made it
difficult for participants to use the workshop tools with staff on their units.
Moreover, these same constraints are also perceived to create a continuous
stream of unsafe situations at the front lines. With respect to the decrease in
perceived state of safety among the control group, the interview data just noted
are consistent with and prompt us to consider why, for individuals who did not
participate in an intervention workshop, perceived state of safety actually
declined over the 10-month period under study. Of the three safety culture
factors, perceived state of safety may be more open to deterioration than either
valuing safety or fear of repercussions——both of which have more to do with how
culture is established by superiors in the organization. Declines in perceived state
of safety might be expected in a health care environment that continues to
experience decreased capacity or lack of new investment at the front lines or
perceived state of safety may decrease as a result of increased attention to patient
safety and the incidence of medical error more generally. In other words,
declines in perceived state of safety may reflect real deteriorations in this area or

Nurse Leaders’ Perceptions of Patient Safety Culture 1011



they may reflect perceptual shifts. Either way, these changes were not found
among those who participated in an intervention workshop suggesting that
although these kinds of workshops may not help improve all aspects of safety
culture they may act as a buffer against and help prevent deteriorations in
certain aspects of safety culture.

Nonequivalent control group designs such as the one used in this study
do face threats to internal validity (Cook and Campbell 1979). For instance,
there may be other causal explanations for differences between treatment and
control groups (related to instrumentation, testing, history, maturation,
mortality, or regression to the mean) that need to be ruled out in the absence
of randomization. Use of the same instrumentation in both groups at pretest
and posttest rules out this threat as well as the threat of testing. The interviews
conducted with senior leaders in both organizations enabled us to rule out the
threat of local history and maturation (during the study period both
organizations struggled with and failed to implement any noteworthy safety
initiatives that may have caused systematic changes in culture unrelated to the
study intervention). High response rates leave little concern about differential
study mortality in the two groups and the fact that both baseline and follow-up
scores on all three of the safety culture variables were near the middle of the
response scale means that regression to the mean at posttest was unlikely in
either group.

Although we saw change in the anticipated direction for the study group,
we did not see positive effects for all three aspects of safety culture. However, it
is clear from the organizational literature (e.g., Schein 1992) that organiza-
tional culture (safety or otherwise) is difficult to change. Nieva and Sorra 2003
(p. ii21) suggest a safety culture is hard to establish and ‘‘There is much to learn
regarding creating and sustaining culture change in health care and the
tools that might be used in these transformation efforts.’’ Clearly this is an
area in need of further study. They further argue that emphasis in health
care on efficiency, cost containment, infallibility, and norms of perfection
‘‘combine to create a culture contradictory to the requirements of patient
safety’’ (Nieva and Sorra 2003, p. ii17).

Given the challenges associated with changing something that is as
strongly entrenched as culture, it is helpful to consider whether there may be
certain aspects of safety culture more amenable to change or likely to change
first. A study in six VA centers to assess safety culture transformation found
that the first change was ‘‘the realization that errors are the result of a
systematic rather than an individual problem’’ (IOM 2003, p. 299). In other
words, learning and understanding about human factors and what constitutes
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safer systems may be among the first aspects of safety culture that changes.
Our study questionnaire contained a similar item (‘‘I believe that most serious
occurrences happen as a result of multiple small failures, and are not
attributable to one individual’s actions’’) that enabled us to look for evidence of
change in this area in our study sample. Paired analysis (not shown) revealed a
significantly higher level of agreement with this statement at posttest among
the study group but no change between the pretest and posttest among the
control group. As we continue to look for ways to improve safety and safety
culture, it may be prudent to begin with educational interventions that teach
about the science of patient safety, what makes for safer systems, and the
importance of highlighting systems problems over blame and human error.

Finally, findings from the hierarchical regression analysis are useful for
understanding the unique effect of respondent demographics, the workshop
intervention, and leadership for improvement on nurse leaders’ perceptions of
patient safety culture. Respondent demographics (including age and manage-
rial role) did not explain a significant amount of variance in any of the three
patient safety culture variables. After controlling for pretest culture we found
that leadership for improvement explains a significant amount of variance in
all three safety culture variables (explaining anywhere from 3 to 21 percent of
additional variance). Workshop participation explained additional variance
over and above the variables just described only for the valuing safety variable.
Finally, we found evidence of a significant interaction between workshop
participation and leadership for improvement for the fear of repercussions
culture variable suggesting that, together, leadership for improvement and
training workshops are likely important for explaining variation in at least
certain aspects of perceived safety culture. Our results are consistent with
other work showing that success in making changes aimed at reducing adverse
drug events was associated with strong leadership, among other variables
(Leape et al. 2000). Indeed, this kind of leadership support has been suggested
to play an important ‘‘agenda-setting’’ role in various other organizational
improvement activities including the utilization of research findings (Huber-
man 1994), perceptions of performance data (Soberman Ginsburg 2003),
response to hospital performance data (Baker and Soberman 2001), and
clinical involvement in CQI (Weiner, Shortell, and Alexander 1997). As noted
by Pronovost et al. (2003) senior leaders need to become more visible to front-
line staff as they try to improve safety and this can be done through initiatives
such as executive walkabouts and executive adoption of a patient care unit.
Others have also noted that while individuals’ attitudes toward safety can
change, this change is unlikely to be sustained without a strong organizational
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commitment to safety (Firth-Cozens 2003). Outside of health care, employee
perceptions of the safety system were also found to be related to management
commitment to safety, which, in turn, was related to injury rates (O’Toole
2002). Our interviews with senior leaders revealed that in both organizations
we studied there are committed individuals at the senior level along with
knowledgeable and dedicated champions who are not members of senior
management. However, in both organizations senior leadership struggled to
define and put in place an actionable patient safety program as of Fall 2003.
Thus, although senior leadership support may be a critical variable for moving
patient safety forward in health care organizations, more research is needed to
understand how this support can be generated or inspired, as well as how it can
be conveyed to organizational members. Additional studies might look at
whether more tangible forms of senior leadership support can have a positive
impact at the front lines——perhaps on the kind of tool implementation we
failed to see materialize in this study.

This study provides a model and empirical evidence related to
mechanisms for improving nurse leaders’ perceptions of patient safety culture.
Although the measures used are relatively new, can benefit from further
refinement and validation, and may have limited power in some of our
analyses,2 this initial exploratory effort provides a useful model and set of
measures that health services researchers can use to begin to quantitatively
study the impact of various initiatives targeted at improving patient safety. A
limitation of this study has to do with the fact that it is unclear how long it takes
to see evidence of change in perceptions of safety culture. This study looked at
changes over roughly a 1-year period. Some estimate that it may take as long
as 5 years to develop a culture of safety that is felt throughout an organization
(IOM 2003). Moreover, our data do not enable us to comment on whether
these changes will be sustained. Other limitations include the fact that this
study relied on self-report questionnaire data, which are subject to social
desirability biases. Future studies would be strengthened by including
unobtrusive measures alongside of self-report measures——as has been noted
in the literature, safety culture cannot be assessed solely through the use of self-
report quantitative surveys (Cooper 2000; IOM 2003; Marshall et al. 2003).
Qualitative approaches can also provide a level of richness unavailable
through exclusively quantitative assessments (Strauss and Corbin 1990).
Finally, this study also looked at safety culture from the perspective of
one group, nurse leaders. Mechanisms for influencing other groups’
perceptions of safety culture and the safety culture of entire organizations
require further investigation.
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In terms of the generalizability of the study findings, we had strong
response rates (over 80 percent at pretest, over 70 percent at posttest, and 69
percent across both) thereby limiting any nonrespondent bias. Directors were,
however, underrepresented in the respondent group at follow-up suggesting
that caution should be used when generalizing results to this group.
Nonetheless these study findings should be generalizable to front-line clinical
leaders in nursing in large acute care hospitals.

Given the limited number of published studies that have systematically
tested interventions to improve either patient safety or more upstream
outcome variables such as safety culture or the implementation of safety
practices and tools, it is critical that work in these areas be pursued. Future
studies might also look at the role of middle managers and champions in such
improvement initiatives as well as the conditions under which safety and
culture change can be sustained. Theoretical models of what is needed to
create safer systems (e.g., IOM 1999), which are widely available, need to be
subjected to more rigorous empirical examination. Admittedly, controlled
studies in this area are challenging; it is therefore critical that researchers
attempt to at least carry out controlled studies using quasi-experimental
approaches (Cook and Campbell 1979) in addition to using other qualitative
and mixed methods approaches (Verhoef and Casebeer 1997). This study has
attempted to move in this direction.
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NOTES

1. Our analyses could have looked for a treatment effect comparing nurses in the
study organization who attended with those in the study organization who did not
attend an intervention workshop. However, such analyses would exaggerate any
self-selection bias resulting from the fact that the intervention workshops were
voluntary for those in the study organization. Accordingly, subjects in the study
organization who did not attend a workshop were grouped with subjects in the
control organization (where workshop attendance was not an option). Nonetheless,
we did conduct repeated-measures ANOVA (not shown) crossing group by time
period where the group variable compared workshop attendees with nonattendees
from within the study organization only. The same significant interactions were
found as those we report when the group variable compared workshop participants
with all nonworkshop participants (see ‘‘Results’’). We also compared culture
scores for nonattendees from the study organization and the control organization
using independent samples t-test (not shown) and found no significant differences
between these groups suggesting it is reasonable to lump them together.

2. Newer measures are susceptible to unreliability (the a for the perceived state of
safety variable was 0.66, which is lower than the commonly used threshold of 0.70
defined by Nunnally [1978]). In addition, in regression analysis unreliability of
measures can have serious deleterious effects on variance explained (O’Grady
1982)——effects that are even more dramatic when looking at variance explained by
interaction terms (Busemeyer and Jones 1983; Evans 1985; Aiken and West 1991)
as we attempt to do here.
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