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Relationship of Safety Climate and
Safety Performance in Hospitals
Sara Singer, Shoutzu Lin, Alyson Falwell, David Gaba, and
Laurence Baker

Objective. To examine the relationship between measures of hospital safety climate
and hospital performance on selected Patient Safety Indicators (PSIs).
Data Sources. Primary data from a 2004 survey of hospital personnel. Secondary
data from the 2005 Medicare Provider Analysis and Review File and 2004 American
Hospital Association’s Annual Survey of Hospitals.
Study Design. A cross-sectional study of 91 hospitals.
Data Collection. Negative binomial regressions used an unweighted, risk-adjusted
PSI composite as dependent variable and safety climate scores and controls as inde-
pendent variables. Some specifications included interpersonal, work unit, and organi-
zational safety climate dimensions. Others included separate measures for senior
managers and frontline personnel’s safety climate perceptions.
Principal Findings. Hospitals with better safety climate overall had lower relative
incidence of PSIs, as did hospitals with better scores on safety climate dimensions
measuring interpersonal beliefs regarding shame and blame. Frontline personnel’s per-
ceptions of better safety climate predicted lower risk of experiencing PSIs, but senior
manager perceptions did not.
Conclusions. The results link hospital safety climate to indicators of potential safety
events. Some aspects of safety climate are more closely related to safety events than
others. Perceptions about safety climate among some groups, such as frontline staff, are
more closely related than perceptions in other groups.

Key Words. Safety culture, safety climate, safety performance, hospital quality
indicators

Despite substantial efforts by many health care organizations, medical errors
remain too common and continue to generate significant personal and finan-
cial burdens (Institute of Medicine 2006). Researchers who study organiza-
tions that face hazardous and turbulent task conditions, yet demonstrate
sustained superior safety performance, attribute their achievement in large
part to their culture of safety (Roberts 1990; Weick and Sutcliffe 2001). These
organizations, often termed high-reliability organizations (HROs), are ‘‘sys-
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tems operating in hazardous conditions that have fewer than their share of
adverse events’’ (Reason 2000) and include aircraft carriers, air traffic control
systems, and nuclear power plants. The main distinguishing feature of HROs
is their ability to perform demanding activities with low incident rates and
an almost complete absence of catastrophic failures over several years. Based
on evidence from HROs, policy makers interested in improving health care
delivery have called upon health care organizations to strengthen their safety
culture to reduce adverse events (Institute of Medicine 2001).

In this study, the safety culture of an organization is viewed as the values
shared among organization members about what is important, their beliefs
about how things operate in the organization, and the interaction of these with
work unit and organizational structures and systems, which together produce
behavioral norms in the organization that promote safety. Although this defi-
nition is similar to definitions of organizational culture more generally (Schein
1992), it is specific to the safety culture of an organization and highlights the
role of interpersonal, work unit, and organizational contributions in forming
shared basic assumptions that individuals working in organizations develop
over time. Like others, we adopt the view that culture is difficult to measure,
and that it is more feasible to track a related construct called safety climate
(Zohar 1980; Griffin and Neal 2000), the perceptions and attitudes of the
organization’s workforce about surface features of the culture of safety in
hospitals at a given point in time (Flin 2007).

While most presume that better safety climate in hospitals will be as-
sociated with fewer errors and better outcomes, quantitative evidence estab-
lishing this link is limited. Anticipated benefits would stem from the ability of
organizations with strong safety climates to cultivate behaviors that enhance
collective learning by addressing unproductive beliefs and attitudes about
errors, their cause and cure. Obtaining better information about the relation-
ship between hospital safety climate and safety performance would be ben-
eficial. By highlighting the importance of safety climate, such information
would facilitate the development of benchmarks and initiatives to improve it.
Further recognition of safety climate’s importance would promote collabora-
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tion within and among organizations to compare the measures of safety cli-
mate and share useful approaches. Such information would also help hospital
managers and clinicians target approaches to safety improvement of greatest
potential value.

In this study, we examined the relationship between hospital safety cli-
mate and measures of hospital performance on selected indicators of patient
safety. We combined data from a survey that measured safety climate among
personnel in a national sample of hospitals, with indicators of potential safety
events from the Agency for Healthcare Research and Quality’s Patient Safety
Indicators (AHRQ PSIs).

BACKGROUND

Hospitals with strong safety climates prioritize safety and integrate it into the
daily functioning of the organization and the routines of individuals and teams
that work within it. They also empower workers and provide psychological
safety (i.e., comfort to take interpersonal risks), which enables personnel to
prevent, solve, and learn collectively from problems that occur at the front-
lines of care delivery (Edmondson 1999).

A number of surveys produce quantitative measures of hospital safety
climate (see Singla et al. 2006). Differences in measurement approaches reflect
divergent opinions regarding open questions. One question concerns the level
of aggregation at which climate should be measured (Gaba, Singer, and Rosen
2007). In this study, we focus on institution-level measures. Assessing the
overall level of climate of an organization is valuable, because many kinds of
outcomes, especially those assessable using administrative data, result from
patient care in multiple work units. We also study some measures for
individuals in specific job types on an organization-wide basis, capturing all
individuals in a hospital in the same job category.

Another measurement question concerns the components of climate.
Our survey instrument identifies three groups of dimensions that include im-
portant components of an overall climate of safety. First, some aspects of safety
climate reflect features of an entire organization, such as the allocation of
organizational resources and engagement of organizations’ senior managers.
Second, dimensions reveal normative features of work units, including norms
of socially acceptable behavior and use of patient safety standards in unit
operations. Finally, dimensions reflect interpersonal dynamics among indi-
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viduals who work in the unit, such as their willingness to take interpersonal
risks for the sake of safety.

Ultimately, safety climate in a hospital is determined by the internalized
values and beliefs of hospital personnel, which evidence themselves in their
behaviors. Daily activities and experiences at work heavily influence workers
through acculturation. Peers and managers in a work unit and within a pro-
fessional discipline in a unit strongly influence individual attitudes and be-
haviors toward safety and establish an identifiable climate of work processes.
The hospital represents an aggregation of the interacting subcultures of its
work units. Senior executives, and the decisions and resources they control,
strongly influence the safety climate that individuals and work units express.
The instrument used in this paper explicitly assesses factors that reflect con-
tributions by all three levels.

Prior Research Regarding the Relationship of Safety Climate and Safety Performance

Prior research has demonstrated a link between organizational culture or
climate and organizational outcomes, including financial (Kotter and Heskett
1992), quality (Carman et al. 1996), and safety (Clarke et al. 2002; Brewer
2006; Stone and Gershon 2006) performance. Evidence more closely related
to safety climate has come from case studies of HROs, which have attributed
their safety records to strong safety culture, and from accident investigations,
which have identified the absence of important aspects of safety culture as a
major cause (see, e.g., Vaughan 1996). In addition, relationships between
safety performance and many of the specific dimensions typically considered
part of safety culture also have been suggested on theoretical grounds (see
Appendix SA2).

Work from other industries has linked rates of injuries and accidents
with safety climate and related dimensions (Clarke 2006). Within health care,
four studies (Katz-Navon, Naveh, and Stern 2005; Hofmann and Mark 2006;
Neal and Griffin 2006; Vogus and Sutcliffe 2007) report a link between num-
bers of medication errors and other outcomes with measures of selected safety
behaviors and contextual factors in hospital units. In addition, one study found
that better safety climate corresponded to lower rates of incident reports for
four hospitals (Weingart et al. 2004). However, careful analyses of the link
between hospital safety climate and patient safety outcomes at the organiza-
tional level of analysis have not been conducted.
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Prior studies used measures that assumed safety climate is one-dimen-
sional or captured only selected dimensions. In addition, all but one
(Hofmann and Mark 2006) used perceptual measures or self-reported esti-
mates of clinical impact rather than objectively derived measures of clinical
quality. These indicators may be poorly associated with actual error rates and
may be less sensitive than tracking based on medical records (Edmondson
1999; Thomas and Petersen 2003). In contrast, the AHRQ PSIs are less subject
to bias and provide more reliable estimates of rates of potential preventable
adverse events (Thomas, Sexton, and Helmreich 2003; Rivard, Rosen, and
Carroll 2006).

Hypotheses

Building on literature about HROs, our central hypothesis presumes that
safety climate achieves its greatest impact when personnel are strongly in-
clined toward doing what is required to provide safe care, even at the expense
of production and efficiency. Evidence from HROs suggests that to achieve
high reliability, nearly everyone in an organization must espouse safety prin-
ciples and enact appropriate behaviors almost all the time (Roberts 1990).

H1: Higher levels of hospital safety climate will relate to lower rates of hospital

PSIs.

In addition, we expect that the relationship between safety climate and
organizational-level safety performance will vary by dimension. Specifically,
we expect that dimensions of safety climate representing interpersonal com-
ponents, i.e., individuals’ own beliefs about safety derived through ongoing
interpersonal interactions and their perceptions about what drives their own
behavior, will more powerfully relate to organizational safety performance
than will individuals’ perceptions of the safety climate in their work units and
institution overall.

H2: Safety climate scores on dimensions reflecting the contribution of interper-

sonal beliefs to safety climate will be more strongly associated with PSIs

than will be safety climate scores on dimensions that reflect beliefs about

work units or hospitals.

The relationship of safety climate with indicators of safety performance
may vary among groups of personnel depending on the extent to which per-
sonnel are directly exposed to hazards experienced at the frontlines. Research
comparing perceptions of hospital safety climate by management level sug-
gests that senior managers consistently perceive safety climate more positively
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than frontline workers across multiple dimensions of safety climate (Singer
et al. 2008). Given their less frequent exposure to the frontline work context,
senior managers may be less knowledgeable about safety than
frontline workers whose actions directly impact patients. This suggests
that measures of safety climate based on perceptions of frontline personnel
may be more predictive of outcomes than those derived from more senior
personnel.

H3: Safety climate scores among frontline personnel will be more strongly as-

sociated with PSIs than will be senior managers’ scores.

Failure of results to support this hypothesis would suggest instead that
different standpoints relative to power and status (Hartsock 1983; Harding
1991), rather than different knowledge about health care delivery, may shape
different perceptions among senior managers and frontline personnel.

METHODS

Data Sources

Data on hospital safety climate were derived from a survey of personnel from a
nationwide sample of 105 acute-care hospitals administered March 2004–May
2005. The Patient Safety Climate in Healthcare Organizations (PSCHO) sur-
vey measures climate at the level of the hospital overall, and has been used in a
number of previous studies (Singer 2003; Ginsburg et al. 2005; Murphy 2006;
Cooper et al. 2008; Singer et al. 2008, forthcoming) (see Appendix SA3). The
survey included 38 questions about safety climate topics considered important
in HROs, plus six demographic questions. Item response options used a five-
point Likert scale, with response categories ranging from strongly agree to
strongly disagree. In order to increase the consistency and comparability of
respondents’ answers, the survey provided a definition of ‘‘patient safety’’ and
a statement alerting subjects that survey items would relate to patient safety in
either their unit or facility. Surveys were sent via interoffice mail to 100 percent
of hospitals’ active, hospital-based physicians, 100 percent of senior managers
(defined as department head or above), and a 10 percent random sample of all
other employees. Surveys were distributed up to three times in waves spaced
approximately 6 weeks apart and returned in U.S. postage prepaid reply
envelopes. Surveys were processed in ways that would ensure respondent
anonymity. Raw data were weighted multiplicatively to account for the
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differences in sampling by job type and to adjust for known differences in
response rates from individuals of different job types.

The Medicare Provider Analysis and Review (MEDPAR) File from
2005 provided data for the PSIs used in the study. The MEDPAR File contains
uniform data from claims for services provided to all Medicare beneficiaries
enrolled or entitled in a given year, who are admitted to Medicare-certified
inpatient hospitals. Having been collected in the year following administration
of the PSCHO survey, these data allow for predictive modeling, such that our
climate measures predicted outcomes later in time.

The 2004 American Hospital Association’s (AHA) Annual Survey of
Hospitals provided data on organizational characteristics.

Sample

Of the 105 hospitals that participated in the 2004 PSCHO survey, 92 were
from a stratified random sample representing the four regions of the United
States and three size categories. Of these 92 hospitals, PSI data were available
for all but one hospital, generating a usable sample of 91 hospitals from
37 states. A comparison of mean rates of PSIs for sample hospitals com-
pared with all U.S. hospitals showed no statistically significant difference on
average (see Table 1). However, because we recruited equal proportions of
small, medium, and large hospitals, the average bed-size of sample hospitals
was larger than the U.S. average, and this difference is reflected in relatively
more nonprofit and teaching hospitals in our sample. Also, hospitals from
the West are disproportionately represented in the sample relative to other
regions.

Measures

Independent Variables. For each of the 38 items in the PSCHO survey,
responses of disagree/strongly disagree were considered ‘‘problematic’’ with
respect to safety climate for positively worded items such as ‘‘Senior
management provides a climate that promotes patient safety’’ and agree/
strongly agree responses were problematic for negatively worded items such
as ‘‘Asking for help is a sign of incompetence.’’ The percent problematic
response (PPR) is considered an inverse indicator of safety climate, i.e., a high
PPR suggests a poor climate of safety and vice versa. Use of PPR reflects the
belief that to achieve high reliability requires not just strongly positive but also
highly uniform safety climate (Roberts 1990).
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The 38 items that comprise the PSCHO climate measures were
grouped to form subscales measuring different dimensions of safety climate.
These dimensions were determined through exploratory factor analysis
(Tabachnick and Fidell 1983) and multitrait analysis (Campbell and Fiske
1959) and with consideration of theoretical links between items and
constructs. This analysis, described elsewhere (Singer et al. 2007),
supported the construction of eight valid and reliable subscales, with
internal consistency near or above acceptable levels (Hargraves, Hays, and
Cleary 2003). Of the eight constructs, three measured organizational factors,
two examined normative work unit factors, and two assessed interpersonal
factors (see Table 2). The remaining factor was a self-reported outcome
measure and was excluded from our analyses.

To assess the extent to which staff assessments of safety climate may be
regarded as hospital-level characteristics, we used one-way analysis of
variance models to assess within-group versus between-group variance for
safety climate overall and for each dimension. Intraclass correlation

Table 2: Patient Safety Climate in Health Care Organizations Survey
Dimensions

Label
Number
of Items

Cronbach’s
a Sample Item

Organizational dimensions
Senior managers’

engagement
7 0.89 Senior management has a clear picture of

the risk associated with patient care.n

Organizational
resources

3 0.67 I am provided with adequate resources
(personnel, budget, and equipment) to
provide safe patient care.n

Overall emphasis
on patient safety

3 0.65 Overall, the level of patient safety at this
facility is improving.n

Work unit dimensions
Unit safety norms 7 0.82 In my unit, disregarding policy and

procedures is rare.n

Unit support and
recognition for
safety efforts

4 0.74 I am rewarded for taking quick action to
identify a serious mistake.n

Interpersonal dimensions
Fear of blame 2 0.61 If people find out that I made a mistake,

I will be disciplined.w

Fear of shame 5 0.58 Asking for help is a sign of incompetence.w

nPositively worded item; a response of ‘‘disagree/strongly disagree’’ is problematic.
wNegatively worded item; a response of ‘‘agree/strongly agree’’ is problematic.

408 HSR: Health Services Research 44:2, Part I (April 2009)



coefficients evaluated at the hospital level based on an average of 192
respondents per hospital of 0.004–0.038 were all statistically significant.
Corresponding inter-hospital reliabilities ranged from 0.69 to 0.88, with one
exception (0.45 for fear of shame). These results suggest that grouping
individually reported data according to organization leads to significant
similarity between the results of individuals in the hospital, supporting
aggregation to the hospital level. However, reliability of the hospital
contribution to the fear of shame variable is markedly lower than the other
variables.

We thus constructed measures of PPR for each safety climate dimension
at the hospital level. We also calculated hospital safety climate ‘‘overall’’ as
the average PPR for all 38 questions in the survey. For each measure, PPR was
computed as the average of all responses for an institution, with each question
weighted equally, and then separately for senior managers (those who
indicated they were department heads or above) and frontline workers
(individuals who indicated they were neither senior managers nor
supervisors).

Dependent Variables. Analysis focused on a composite of 12 unweighted, risk-
adjusted, hospital-level PSIs (see technical Appendix SA4 for additional
information). This measure captured the total number of events in 2005
across the 12 included PSIs. The complete set of PSIs contains 20 indicators
that use discharge abstracts to highlight potential safety concerns that may
require further study. They include measures of potentially preventable
inpatient complications and adverse events following surgeries and
procedures. Of the 20 PSIs, our composite included 12 recommended by
the AHRQ Quality Indicators Support Team for inclusion in a composite
measure (PSI Composite Measure Workgroup 2006). We also performed
analyses using a composite based on 11 PSIs excluding complications of
anesthesia, because this indicator was recently removed from the
recommended set based on unstable results (PSI Composite Measure
Workgroup 2008). These analyses supported results presented.

Control Variables. We considered as covariates selected hospital character-
istics expected to relate to the strength of safety climate, PSIs, or both. These
included the number of hospital beds and its square, teaching status, tax
status, region, location within an urban center, and nurse staffing ratios.
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Statistical Analysis

As the PSI measures are counts of events per year, we addressed our study
hypotheses by estimating relationships between hospital-level PSIs and safety
climate measures using negative binomial regression models in which the risk-
adjusted PSI composite was the dependent variable and measures of climate
and controls were the independent variables. In some specifications, we ex-
tended this model to include measures of climate representing one of the three
aspects: organizational, work unit, or interpersonal dimensions. In other spec-
ifications, we also extended the model to include separate measures for senior
managers and frontline personnel’s perceptions of safety climate dimensions.
To determine the best set of independent variables to use in each model, we
applied backward stepwise regression, eliminating any nonsignificant control
variables. We report results in terms of incidence rate ratios (IRRs).

RESULTS

Of 35,006 individuals surveyed in 91 hospitals, 18,223 responded (52 percent).
Consistent with other clinician surveys, physician response (29 percent) was
lower than responses among senior managers (76 percent) and other person-
nel (66 percent) (Asch, Jedrziewski, and Christakis 1997; Jepson et al. 2005).

The results support Hypothesis 1, which predicted that higher levels of
safety climate (i.e., lower PPR) would be associated with higher safety per-
formance (i.e., lower relative incidence of PSIs) (see Table 3). The rate ratio at
which PSIs were observed was 1.034 (po.05), indicating that a 1 percent
higher PPR overall was associated with a 3.4 percent relative increase in the
risk of experiencing one of the PSIs included in the composite.

Regression models also supported Hypothesis 2. In contrast to the or-
ganizational and work unit dimensions tested, hospitals in which personnel
reported more problems with fear of shame (IRR 5 1.050, po.05) and fear of
blame (IRR 5 1.013, po.05) had significantly greater risk of experiencing
PSIs. None of the organizational or work unit dimensions significantly
predicted the PSIs.

Hypothesis 3 was also generally supported by the results (Table 4). Per-
ceptions of higher safety climate overall among frontline personnel were as-
sociated with a relative increase in the risk of experiencing PSIs (IRR 5 1.029,
po.05), but safety climate perceptions overall among senior managers were
not. In addition, frontline personnel’s perceptions of greater fear of shame
were associated with greater risk of experiencing PSIs (IRR 5 1.048, po.05).
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Frontline personnel’s perceptions of higher emphasis on safety were also
marginally associated with greater risk of experiencing PSIs (IRR 5 1.029,
po.01). In contrast, senior manager perceptions of safety climate did not
predict rates of PSIs. Where perceptions among senior managers were mar-

Table 3: Relationship of Patient Safety Indicators to Safety Climate, Overall
and by Dimension

12-PSI Composite

Safety climate overall 1.034nn

(0.018)
Senior manager engagement 0.997

(0.018)
Organizational resources 1.011

(0.009)
Overall safety emphasis 1.015

(0.016)
Unit norms 1.001

(0.015)
Unit recognition and support 1.001

(0.010)
Fear of shame 1.050nn

(0.023)
Fear of blame 1.013nn

(0.006)
Constant 0.00227nnn 0.00279nnn 0.00330nnn 0.00199nnn

(0.001) (0.000) (0.001) (0.001)
Observations 91 91 91 91
Log pseudolikelihood � 378.4 � 375.5 � 379 � 374.4
Wald’s w2 (df) 33.97 40.38 36.65 49.79
Prob. 4w2 0.000 0.000 0.000 0.000
Pseudo-R2 0.029 0.0364 0.0276 0.0393

Robust standard errors in parentheses.

Dependent variable: risk-adjusted number of PSIs per year.

Independent variables: % responses indicating weak safety climate.

Results derived from negative binomial regressions, which adjust for the PSI population
denominator. Models also apply backward stepwise regression, including the following control
variables where significant: number of hospital beds and its square, a variable indicating whether
the hospital belonged to the Council of Teaching Hospitals, was affiliated with a medical school, or
neither; a variable indicating whether the tax status of the hospital was for-profit, nonprofit, or
government-owned; a variable indicating the census region in which the hospital is located; a
binary variable indicating whether the hospital was located in an urban center or not; and the
hospital’s ratio of average registered nursing hours per average number of patients per day.
nnnpo0.01.
nnpo0.05.
npo0.1.

PSI, Patient Safety Indicator.
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ginally predictive of PSIs, i.e., with regard to unit recognition and support, the
risk of experiencing PSIs was decreased when senior managers reported
higher PPR (worse safety climate).

To understand safety climate–safety performance patterns underlying
these results, we adapted our basic model by using individual PSIs as depen-
dent variables to explore the relationships between our measures of safety
climate and individual indicators (see Appendix SA4). This analysis identified
substantial inconsistency in the relationships across performance indicators.
Patterns suggest that the results were largely driven by a strong and relatively
consistent relationship between the measures of better safety climate and
lower risk of decubitus ulcer. Risk of failure to rescue, which is not part of the
PSI composite measure because of its high frequency relative to the other PSIs,
also exhibited a consistent relationship with better safety climate scores. Most
PSIs exhibited no consistent relationship with measures of safety climate.
However, results were not exclusively driven by decubitus ulcer. For the two
safety climate survey dimensions that predicted significantly greater risk of
PSIs using our composite measure (i.e., fear of shame and blame), the rate ratio
observed was 41.00 for 14 of the 24 individual PSI comparisons. In contrast,
for the dimensions that did not predict greater risk of PSIs using the com-
posite——the five organization and work unit dimensions——the rate ratio was
greater than 1.00 for only 20 of the 60 individual PSI comparisons.

DISCUSSION

This study assessed the relationship between hospital safety climate and a
group of hospital-level indicators of potential safety events. Results imply that
a 1 SD improvement in our aggregate measure of safety climate was associated
with 10 percent lower risk of a hospital experiencing a PSI (3.4 percent
IRR � 2.97 SD), and with 19 percent lower risk of experiencing decubitus
ulcer. These effects, albeit relatively small, provide the first quantitative ev-
idence of a positive relationship between safety climate and safety perfor-
mance at the hospital level, providing support to calls for continued effort to
improve safety culture in health care organizations as a means toward reduc-
ing potential safety events.

Study results suggest that the PSIs were associated with hospital safety
climate dimensions representing interpersonal aspects of safety climate. Hos-
pitals with a higher percent of responses indicating the presence of fear of
blame and shame had higher risk of experiencing PSIs. Dimensions that
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measured normative work unit and organizational aspects of safety climate
were unrelated to the PSIs. These findings suggest that survey measures of
individuals’ psychological state may be more directly associated with their
safety behaviors and thus PSIs than measures evaluating the context in which
they work. If so, then the presence in hospitals of blame rather than acceptance
of systems as the root cause of most errors and of shame about seeking help
when one has a question, concern, or has made an error suggests interventions
that address these deeply ingrained beliefs will be necessary for organizational
learning and safety improvement to occur. The more distal organization and
work unit factors may still be important, likely serving as enabling conditions
or moderators of interpersonal perceptions and individual behaviors rather
than being directly related to them.

We also found that better safety climate was associated with lower risk of
experiencing PSIs when safety climate was measured as perceptions of front-
line personnel but absent when measured as perceptions of senior managers.
These findings suggest that executives may not fully appreciate the safety haz-
ards present in their organizations. If so, then senior managers may fail to act in
ways that improve the underlying systems that create these hazards (MacDuffie
1997; Auty and Long 1999), many of which require investment or boundary
spanning that only senior managers can provide (Tushman 1997; Tucker
2004). The persistent finding of this difference signals a need to intervene in
ways that help managers to perceive more accurately the risks and faults oc-
curring at the frontlines of care, so that they can more effectively work with
their subordinates to identify, prioritize, and mitigate patient safety concerns.

Results should be viewed with some caution, however, as our analysis of
patterns underlying our findings suggests that, although not exclusively, the
relationships identified may derive from an apparently strong relationship
between better safety climate and lower risk of decubitus ulcer. Decubitus
ulcer may bear a greater relationship to staff perceptions of safety climate,
because this condition is highly visible to a broad range of personnel. As an
indicator of safety performance, however, decubitus ulcer has been criticized
because it includes substantial cases present on admission (Bahl et al. 2008).
The high frequency of decubitus ulcer relative to other events may be
offsetting other relationships in the composite.

Study Limitations

Four important study limitations, inherent in many cross-sectional studies,
should be noted. First, because our analysis relied on a stratified random
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sample, it is not statistically representative of the population of U.S. commu-
nity hospitals. Sampling bias remains possible, and some caution must be
exercised in generalizing our study findings to specific hospital populations.

Second——although we used a predictive design——as a cross-sectional
study, it is possible that our results are confounded by omitted variables. While
we believe that we controlled for the key potential confounders for which data
were available, future research should assess the potential impact of other
important factors, such as the structure and extent of hospital safety improve-
ment programs and available technology, which we did not measure. If, for
example, the use of information technology is related to safety climate and if its
use enhances patient safety, our analysis may have overestimated the rela-
tionship of safety climate and safety performance. However, a culture of safety
may also be a necessary precondition to successfully implement technological
and procedural remedies for patient safety (Edmondson, Bohmer, and Pisano
2001).

Third, inherent in any survey of safety climate is the potential for mea-
surement error. Our methods relied on an organization’s workforce to de-
scribe safety climate in a valid manner. While ethnographic methods could
have provided a more accurate assessment of safety culture, they would have
been prohibitively expensive for an effort that sought to include many orga-
nizations.

Finally, the criterion validity of the PSIs as ‘‘true’’ measures of safety is
currently unknown. Although several studies have shown that the PSIs have
good face and construct validity (Quality Indicators-II Support Team 2003),
comparisons with clinical data are just beginning. Thus, the sensitivity and
reliability of some PSIs may be poor or variable across hospitals. Inconsis-
tencies in our results using individual PSIs attest to this issue. In keeping with
others who have used the PSIs for research purposes (Weiner et al. 2006), we
have suggested that our dependent variables measure indicators of potential
patient safety problems, rather than measures of patient safety. We believe the
advantages of these discharge abstract-based measures make them attractive
relative to other measures of hospital safety performance. The significant effort
required to obtain such indirect safety data is a major challenge in the health
care sector. In other hazardous settings, such as aviation and military oper-
ations, unambiguous data on accidents and major near misses is available. In
contrast, no easily obtainable, objective, standardized, or alternative measures
of hospital safety performance currently exist (Thomas and Petersen 2003).

Despite these limitations, as the first study to link hospital safety climate
to PSIs through a theoretically driven analysis, we believe that it represents an
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advance over previous studies of the relationship between safety climate and
safety performance and that it provides a solid basis for subsequent research.
No prior studies have considered the range of dimensions addressed here or
the hierarchical nature of dimensions commonly considered part of safety
climate. In addition, while others have examined this relationship among
organizational units, this study represents the first attempt to link systemat-
ically safety climate and its constituent dimensions in hospitals with hospital-
level PSIs. Further investigation should explore patterns of individual PSIs
with measures of hospital safety climate.

Purchasers and accrediting agencies are demanding greater attention to
safety climate as a means of improving patient safety. Despite this shift in
attention, we lack evidence about the aspects of safety climate that need most
to change and how to change them. The present study suggests that, despite
considerable effort by hospitals and patient safety and quality improvement
organizations to reduce ‘‘blame and shame’’ and establish ‘‘just’’ and ‘‘systems-
oriented’’ organizations (see, e.g., Bagian et al. 2001; O’Connor 2005), deep
feelings of fear of punishment and loss of self-esteem on the part of frontline
workers remain an issue that stymies attempts to improve patient safety. More
research is needed in order to investigate the association between other as-
pects of safety climate and hospital-level PSIs and also to identify the orga-
nizational conditions under which specific dimensions of safety climate affect
PSIs.
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