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ABSTRACT
Background The Agency for Healthcare
Research and Quality (AHRQ) has funded
national collaboratives using the Comprehensive
Unit-based Safety Program to reduce rates of
two catheter-associated infections—central-line-
associated bloodstream infection (CLABSI) and
catheter-associated urinary tract infection
(CAUTI), using evidence-based intervention
bundles to improve technical aspects of care and
socioadaptive approaches to foster a culture of
safety.
Objective Examine the association between
hospital units’ results for the Hospital Survey on
Patient Safety Culture (HSOPS) and catheter-
associated infection rates.
Methods We analysed data from two
prospective cohort studies from acute-care
intensive care units (ICUs) and non-ICUs
participating in the AHRQ CLABSI and CAUTI
collaboratives. National Healthcare Safety
Network catheter-associated infections per 1000
catheter-days were collected at baseline and
quarterly postimplementation. The HSOPS was
collected at baseline and again 1 year later.
Infection rates were modelled using multilevel
negative binomial models as a function of HSOPS
components over time, adjusted for hospital-level
characteristics.
Results 1821 units from 1079 hospitals
(CLABSI) and 1576 units from 949 hospitals
(CAUTI) were included. Among responding units,
infection rates declined over the project periods
(by 47% for CLABSI, by 23% for CAUTI,
unadjusted). No significant associations were

found between CLABSI or CAUTI rates and
HSOPS measures at baseline or over time.
Conclusions We found no association between
results of the HSOPS and catheter-associated
infection rates when measured at baseline and
postintervention in two successful large national
collaboratives focused on prevention of CLABSI
and CAUTI. These results suggest that it may be
possible to improve CLABSI and CAUTI rates
without making significant changes in safety
culture, particularly as measured by instruments
like HSOPS.

INTRODUCTION
Central-line-associated bloodstream infec-
tion (CLABSI) and catheter-associated
urinary tract infection (CAUTI) remain
common, morbid and expensive
healthcare-associated complications.1–5

Success in reducing CLABSI and CAUTI
is theorised to depend on improving two
different types of care: ‘technical’ compo-
nents of care such as aseptic catheter
insertion technique and use of standard
evidence-based checklists for insertion
and maintenance, and ‘socioadaptive’
components of care such as teamwork,
habits and willingness to change.6 ‘Safety
culture’ is a term to describe the proce-
dures, expectations, attitudes and beha-
viours of an organisation’s personnel as
they relate to safety; a team’s safety
culture can serve as a strength or barrier
for improving technical and socioadap-
tive aspects of care to improve safety.7–12
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Safety culture is theorised to be very important in the
development and prevention of catheter-associated
infections such as CLABSI and CAUTI for several
reasons, described here using components measured
by the Hospital Survey on Patient Safety Culture
(HSOPS). The HSOPS tool is a multi-item survey
assessing 12 different dimensions of safety culture
such as teamwork, communication, non-punitive
response to error, staffing and management support.
For example, the strength of teamwork and communi-
cation between clinicians in a busy unit would be
expected to influence the comfort level of clinicians
to speak up and stop a procedure such as catheter
placement, if the procedure was not being performed
as recommended to optimise patient safety. The
comfort level of an employee to self-report an error
without a punitive response and acknowledge the
need for additional training to improve safe catheter
use is hypothesised to be important in reducing
inappropriate catheter placement and care.
Additionally, staffing is theorised to impact catheter-
associated complications because the temptation to
inappropriately use urinary and vascular catheters for
clinician convenience beyond the clinical need of the
patient can be influenced by nurse–patient ratios (par-
ticularly for care of patients with urinary incontin-
ence). Management support for patient safety is
hypothesised to influence how well supported clini-
cians feel by their multidisciplinary team in helping
with time-consuming tasks such as using less conveni-
ent alternatives to indwelling catheters, including
more frequent peripheral blood draws for the patient
without a central venous catheter, and the need for
more frequent turning and bathing for the incontinent
patient without a urinary catheter.
Two large national collaboratives to reduce

CLABSI13 and CAUTI,14 funded by the Agency for
Healthcare Research and Quality (AHRQ), recently
employed HSOPS to assess safety culture for two pur-
poses. First, unit team members and collaborative
coaches use the results to prompt team discussion,
evaluate progress and highlight challenges to refocus
efforts and resources. Second, collaborative leaders
use HSOPS results to track changes in safety culture
measures to assess how well interventions were imple-
mented across different sites and units.
However, despite HSOPS and related safety culture

surveys15–17 becoming common tools to assess safety
culture in large collaboratives, the extent to which
measures from these survey tools are associated with
changes in catheter-associated infection rates is
unclear.8 18 Furthermore, although as outlined above,
safety culture is strongly hypothesised to be very
important to reduce hospital-acquired complications
such as catheter-associated infections, it remains
unclear how important changing safety culture is in
reducing catheter-associated infections compared with
the importance of standardising technical components

of care such as standardising procedures. For example,
if educational interventions and training are indeed
successful in standardising the steps of aseptic inser-
tion, maintenance and removal of catheters, how
important are additional interventions focused on
improving safety culture and performing assessments
of safety culture? This question is important to inform
future collaboratives involving catheter-associated
infections to justify the opportunity costs associated
with widespread implementation and facilitation of
safety culture interventions and routinely performing
assessments such as HSOPS. Despite survey tools such
as HSOPS being available as standard tools for collect-
ing baseline and reassessments in different units and
hospitals with limited expertise needed to administer
and analyse the surveys, even these tools have import-
ant limitations such as reporting bias of those who
complete the survey, and the need for busy clinicians
to invest time in completing surveys and collaborative
coaches to invest time in encouraging survey comple-
tion. To further study these issues, we performed an
analysis of HSOPS survey and patient outcome data
from the AHRQ CLABSI and CAUTI collabora-
tives.13 19 We hypothesised that hospital units with
HSOPS results consistent with higher scores for safety
culture measures would be more successful at imple-
menting technical and socioadaptive components of
CLABSI and CAUTI intervention bundles, and would
achieve lower CLABSI and CAUTI rates over time.

METHODS
Design and intervention
This study was a secondary analysis of a subset of
healthcare worker survey and patient outcome data
collected in the AHRQ CLABSI and CAUTI colla-
boratives. Each collaborative was a prospective cohort
study in which participating hospital units implemen-
ted interventions to reduce catheter-associated infec-
tions using principles from the Comprehensive
Unit-based Safety Program (CUSP).19 20 In brief,
CUSP is a multistep programme, designed to promote
safety culture and teamwork, which involves preinter-
vention baseline assessment, strategies to improve
engagement and implementation, and feedback to aid
the implementation of evidence-based interventions
such as checklists for catheter insertion and mainten-
ance care. The HSOPS was employed to assess safety
culture for the CLABSI and CAUTI collaboratives21–23

studied in this analysis.
In the online supplementary material, for interested

readers, we also provide a summary of two other
measures collected in these collaboratives to assess
baseline exposure and experience to interventions to
be prioritised in the collaborative (ie, the Readiness
Assessment,19 20 see online supplementary appendix 2)
and to use input from the team at baseline and serially
in follow-up (ie, the Team Check-up Tool,13 19 20 see

Original research

Meddings J, et al. BMJ Qual Saf 2017;26:226–235. doi:10.1136/bmjqs-2015-005012 227



online supplementary appendix 3) with the goal to
report progress and barriers in implementation.

Study participants and data sources
Analyses included data from participating adult,
acute-care intensive care units (ICUs) and non-ICUs,
including all six cohorts from the CLABSI collabora-
tive with data collected from 2008 to 2011, and
cohorts 1–4 from the CAUTI collaborative with data
collected from 2011 to 2013. CLABSI collaborative
cohorts were 30 months in duration; CAUTI collab-
orative cohorts were 17 months in duration. CAUTI
cohorts 5–6 were excluded because of additional
interventions implemented in the emergency depart-
ment and ICU settings. To be included in the analyses
the unit also had to have (1) non-missing values for all
individual HSOPS measures; (2) hospital characteristic
data from American Hospital Association Annual
Survey 2010 for CLABSI and 2011 for CAUTI (eg,
teaching status, bed size, rurality and critical access);
and (3) at least one valid baseline and one valid post-
baseline outcome reported.

Measures
Patient outcome measures
The conventional National Healthcare Safety Network
infection rate of catheter-associated infections per
1000 catheter-days was collected for both collaborative
projects. Unit-level aggregate infection rates were col-
lected at baseline and monthly postimplementation for
CLABSI. Unit-level aggregate infection rates were col-
lected at baseline and quarterly postimplementation
for CAUTI. Monthly CLABSI results were aggregated
to quarterly numbers for our analyses.

HSOPS components
The HSOPS was scored and reported as recom-
mended by the survey tool instructions to the partici-
pating units, without recoding of scores or creation of
composite or climate profiles.23 The measure scores
yielded by this analysis are in the same format pro-
vided to the collaborative members in feedback for
understanding their units and performance.
The HSOPS is a 42-item survey with Likert scale

responses, aligned by 12 dimensions.13 19 20 24 All
staff members were encouraged to complete the
HSOPS survey at baseline and in follow-up approxi-
mately 1 year later.
Of note, the HSOPS tool was employed in these

national collaboratives instead of other measures such
as the Safety Attitudes Questionnaire (SAQ)15 23 25–28

because at the time of these collaboratives’ initiatives,
HSOPS was employed more widely in US hospitals
nationally, and this tool is in the public domain (as a
tool developed by AHRQ) and thus did not require a
fee for hospitals to use. While some studies have
demonstrated improvements in safety culture mea-
sures in response to interventions such as the CUSP,

there is limited evidence linking survey-based safety
culture measures and patient outcomes, particularly
for surveys other then the SAQ.15 23 25–28

Statistical analyses
Multilevel negative binomial models were applied to
adjust for clustering within hospitals and within units
over time and also for overdispersion of the outcome.
Hospital characteristics of bed number, teaching
status, critical access status and rurality were adjusted
for in the models. Separate models were analysed for
ICUs and non-ICUs and culture items were tested
individually because of higher catheter use rates in
ICUs, and because safety culture of ICUs was antici-
pated to differ from non-ICUs due to differences in
team structure and rounding styles. HSOPS measures
were time-varying; models with and without inter-
action with time were tested individually.
Conservative significance testing criteria of p<0.01
was chosen to account for the higher likelihood of
random association due to multiple comparisons.
Model results for the culture items of interest were
depicted using coefficient plots, which plot the coeffi-
cient point estimate and the corresponding 99% CI.
Analyses were performed using Stata/MP13.1
(StataCorp, College Stations, Texas, USA).

RESULTS
Participant characteristics
Table 1 details characteristics of recruited hospitals
and all participating units for each collaborative
before application of exclusion criteria. A total of
1821 units from 1079 hospitals (CLABSI) and 1576
units from 949 hospitals (CAUTI) were considered for
analysis. Major differences included the CLABSI col-
laborative having a higher proportion of ICUs (75%
vs 41%) and higher proportion of teaching hospitals
(33% vs 7%) compared with the CAUTI collaborative.
The application of inclusion and exclusion criteria for
this analysis is detailed in online supplementary
Appendix Figure 1, yielding 598 units from 436 hos-
pitals (CLABSI) and 675 units from 463 hospitals
(CAUTI) in the analysis.

Table 1 Recruited hospital and unit characteristics by
collaborative

CLABSI CAUTI

Hospitals 1079 949

Critical access hospital, N (%) 82 (8) 190 (20)

Rural hospital, N (%) 259 (24) 355 (37)

Teaching hospital, N (%) 359 (33) 67 (7)

Bed size, mean (SD) 253 (229) 189 (198)

Units 1821 1576

Intensive care units, N (%) 1372 (75) 653 (41)

CAUTI, catheter-associated urinary tract infection; CLABSI, central-line-
associated bloodstream infection.
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Patient outcome measures
Overall, using data available from all participating
units in the collaboratives (prior to application of
exclusion criteria), catheter-associated infection rates
declined over the project periods for the six CLABSI
and four CAUTI cohorts including a 41% decline for
CLABSI and 14.7% decline for CAUTI
(unadjusted).13 29 For the units meeting inclusion cri-
teria for this analysis, catheter-associated infection
rates declined by 47% for CLABSI and 23% for
CAUTI (unadjusted).

HSOPS components
HSOPS response rates were low overall, at 24% for
the CLABSI collaborative and 43% for the CAUTI
collaborative, calculated as the number of units with
HSOPS data divided by the total number of active
units. Summary statistics for the HSOPS dimensions
at baseline, follow-up and change from baseline to
follow-up are detailed in tables 2 and 3 separately for
ICU and non-ICUs. In general, mean changes in
HSOPS scores ranged from −3.4 to +2.9, with vari-
ation in individual hospital units showing both large
improvements and declines.

Association between HSOPS measures and patient
outcomes
Detailed model results for baseline and longitudinal
outcomes for the CLABSI and CAUTI collaboratives
are found in online supplementary appendix 1 tables
1–8 with separate models for ICUs and non-ICUs. In
a few cases, model results are not presented due to
either lack of variation in the response for the culture
item of interest, or too few units responding. Figure 1
illustrates the coefficient plots for the HSOPS models
for ICUs and non-ICUs, for CLABSI (figure 1A) and
CAUTI (figure 1B). Based on the conservative signifi-
cance testing criteria of p<0.01, there were no statis-
tically significant associations found between any of
the measures selected for testing from each of the
selected measures of safety culture and the catheter-
associated infection outcomes.

DISCUSSION
Key results
Contrary to our hypothesis, there was no significant
association between safety culture as assessed by the
HSOPS with CLABSI or CAUTI outcomes when
either measured at baseline or in follow-up, in two
national collaboratives that were successful in reducing
these infections. An important implication of this
result is that it is possible to reduce CLABSI and
CAUTI rates without improving safety culture,
through improvements in technical components of
care such as standardising procedures involving cath-
eter insertion, maintenance and removal. This inter-
pretation would prompt reconsideration and
prioritisation of technical and safety culture

components of interventions in future studies, particu-
larly for hospitals or units with limited bandwidth to
implement new interventions given competing prior-
ities or limited resources. Another potential explan-
ation of the findings is that safety culture did improve
in these collaboratives and was instrumental for redu-
cing CLABSI and CAUTI but the HSOPS tool did not
adequately detect or assess important components of
safety culture in the participating units. This could
occur if the HSOPS survey was not designed to
produce a valid measure of safety culture impacting
care at the bedside or if it was completed by respon-
dents who had less influence or understanding of the
safety culture impacting bedside care. Safety culture
can be difficult to assess, particularly given its fluid
nature impacted by changes in staff, resources and
competing priorities that commonly occur in hospital
units in short time frames.30 31

Strengths and limitations
Strengths of this study include the use of data col-
lected from two large national prospective cohort
studies implementing evidence-based interventions
with the support of CUSP strategies for optimising
safety culture. These collaboratives involved a wide
variety of hospital and unit types, and included ana-
lyses specific to ICU and non-ICU designations to
study anticipated differences in the safety culture;
ICUs are often ‘closed’ units with fewer physician
teams and a stronger tradition of multidisciplinary
rounds and more experience in using checklists for
care.
Some important limitations should be noted.

Despite considerable focus during the collaboratives
to encourage the use of HSOPS, survey response rates
were low for both the CLABSI collaborative at 24%
and the CAUTI collaborative at 43%—much lower
than the response rates of >70% in prior studies
using the SAQ to assess safety culture.15 16 Such a low
response rate for HSOPS from two large national col-
laboratives is an important finding of this analysis
given the substantial resources invested in measure
collection. Low culture survey response rates clearly
impacted the available data and which units were
included in the analysis. There are several potential
explanations for the low survey response rate.32 It
could reflect ‘safety culture survey fatigue’ as these
surveys were overlaid on top of periodic safety culture
surveys that many participants may have been asked
to complete on an ongoing basis beyond these colla-
boratives’ tasks. Low response rate could also reflect
participant attitude towards the value of the survey or
the value of the collaborative requesting the survey.
Of note, a low overall response rate does not indicate
that individual units or participants do not find value
in the survey tool as a prompt for discussion and iden-
tification of areas for improvement. However, an asso-
ciation between culture scores and infection rates was
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Table 2 CLABSI HSOPS dimension score summary for analytic sample, mean (SD) (range)

ICUs (n=304) non-ICUs (n=58)

HSOPS dimension Baseline Follow-up Change Score Baseline Follow-up Change Score

Supervisor expectations and actions promoting safety 75 (12) (33, 100) 78 (14) (24, 100) 3 (16) (−56, 53) 74 (15) (33, 100) 79 (13) (43, 100) 5 (17) (−38, 50)
Organisational learning—continuous improvement 74 (12) (36, 100) 74 (14) (25, 100) 0.4 (14) (−43, 51) 72 (15) (23, 100) 75 (15) (38, 100) 3 (18) (−40, 50)
Teamwork within hospital units 85 (9) (38, 100) 82 (12) (41, 100) −3 (12) (−56, 34) 76 (15) (25, 100) 73 (18) (0, 100) −3 (18) (−63, 43)
Communication openness 63 (12) (30, 100) 63 (16) (8, 100) 0.8 (16) (−50, 54) 55 (15) (24, 84) 61 (15) (29, 100) 5 (18) (−50, 39)
Feedback and communication about error 60 (14) (20, 100) 61 (17) (11, 100) 1 (16) (−59, 71) 61 (16) (20, 100) 58 (15) (7, 85) −3 (17) (−58, 30)
Non-punitive response to error 39 (15) (3, 100) 47 (20) (0, 100) 8 (19) (−44, 72) 39 (16) (7, 100) 55 (20) (13, 100) 16 (27) (−53, 69)
Staffing 58 (14) (18, 100) 59 (15) (13, 100) 1 (15) (−42, 59) 52 (15) (26, 100) 55 (18) (15, 100) 3 (22) (−53, 60)
Management support for patient safety 62 (16) (11, 100) 61 (18) (0, 100) −1 (18) (−77, 59) 65 (15) (29, 100) 66 (17) (0, 100) 0.2 (20) (−52, 29)
Teamwork across hospital units 56 (14) (20, 100) 57 (16) (0, 100) 0.8 (14) (−47, 52) 55 (13) (23, 85) 52 (19) (0, 83) −3 (20) (−52, 29)
Hospital handoffs and transitions 48 (13) (0, 100) 50 (16) (0, 100) 1 (16) (−42, 75) 43 (13) (17, 75) 43 (16) (0, 79) −0.2 (16) (−28, 38)
Frequency of event reporting 57 (14) (0, 100) 56 (17) (0, 100) −0.4 (17) (−75, 56) 60 (14) (29, 90) 51 (20) (0, 100) −10 (23) (−74, 63)
Overall perceptions of safety 60 (14) (22, 92) 56 (19) (0, 100) −4 (18) (−71, 55) 55 (15) (20, 100) 43 (20) (0, 83) −12 (20) (−77, 24)
Patient safety grade 69 (22) (0, 100) 69 (20) (0, 100) 0.2 (20) (−62, 66) 63 (22) (0, 100) 64 (22) (0, 100) 2 (25) (−54, 66)
Baseline and follow-up scores represent the per cent of positive responses for all items in the domain at the baseline and follow-up time points. HSOPS change scores are computed as the change in per cent positive
responses for all items within each dimension from baseline to the follow-up survey period (approximately 11 months later). Values greater than zero represent an increase in per cent positive responses, while values less
than zero represent a decrease in per cent positive responses.
CLABSI, central-line-associated bloodstream infection; HSOPS, Hospital Survey on Patient Safety Culture; ICU, intensive care unit.
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Table 3 CAUTI HSOPS dimension score summary for analytic sample, mean (SD) (range)

ICUs (n=164) Non-ICUs (n=276)

HSOPS dimension Baseline Follow-up Change Score Baseline Follow-up Change Score

Supervisor expectations and actions promoting safety 76 (16) (19, 100) 79 (15) (17, 100) 3 (18) (−58, 81) 79 (12) (40, 100) 80 (13) (8, 100) 1 (14) (−62, 40)
Organisational learning—continuous improvement 73 (15) (29, 100) 74 (16) (20, 100) 0.7 (17) (−54, 71) 76 (12) (41, 100) 77 (14) (33, 100) 1 (12) (−34, 35)
Teamwork within hospital units 86 (9) (64, 100) 87 (10) (38, 100) 0.7 (11) (−38, 33) 79 (13) (0, 100) 80 (13) (32, 100) 1 (13) (−35, 95)
Communication openness 63 (17) (0, 100) 64 (16) (0, 100) 1 (19) (−61, 67) 59 (14) (17, 100) 61 (16) (0, 100) 2 (15) (−66, 44)
Feedback and communication about error 61 (18) (11, 100) 65 (18) (0, 100) 3 (21) (−100, 67) 63 (15) (27, 100) 65 (17) (0, 100) 3 (16) (−100, 67)
Non-punitive response to error 40 (16) (0, 85) 46 (19) (0, 100) 5 (18) (−36, 70) 43 (16) (0, 100) 46 (17) (0, 100) 3 (17) (−100, 58)
Staffing 59 (17) (21, 100) 60 (18) (16, 100) 0.5 (17) (−38, 60) 55 (16) (10, 100) 57 (17) (8, 100) 2 (15) (−45, 63)
Management support for patient safety 63 (21) (0, 100) 65 (19) (4, 100) 2 (20) (−67, 75) 70 (15) (25, 100) 71 (16) (19, 100) 1 (15) (−49, 59)
Teamwork across hospital units 59 (16) (20, 100) 62 (18) (0, 100) 3 (16) (−50, 52) 59 (15) (0, 100) 61 (16) (8, 100) 2 (14) (−45, 72)
Hospital handoffs and transitions 51 (15) (0, 100) 53 (18) (0, 100) 1 (16) (−50, 67) 47 (16) (16, 100) 49 (17) (0, 100) 2 (14) (−50, 66)
Frequency of event reporting 60 (16) (0, 100) 61 (20) (0, 100) 0.6 (16) (−60, 48) 66 (14) (20, 100) 67 (15) (22, 100) 0.6 (15) (−67, 45)
Overall perceptions of safety 60 (18) (0, 100) 62 (18) (0, 100) 2 (18) (−47, 53) 60 (15) (23, 100) 62 (16) (13, 100) 2 (14) (−42, 57)
Patient safety grade 70 (21) (12, 100) 70 (20) (0, 100) −0.4 (26) (−100, 84) 66 (20) (0, 100) 70 (20) (0, 100) 3 (20) (−100, 63)
Baseline and follow-up scores represent the per cent of positive responses for all items in the domain at the baseline and follow-up time points. HSOPS change scores are computed as the change in per cent positive
responses for all items within each dimension from baseline to the follow-up survey period (approximately 11 months later). Values greater than zero represent an increase in per cent positive responses, while values less
than zero represent a decrease in per cent positive responses.
CAUTI, catheter-associated urinary tract infection; HSOPS, Hospital Survey on Patient Safety Culture; ICU, intensive care unit
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not detected even among the units who completed
the culture surveys, despite overall having moderate
(23% CAUTI decline, unadjusted) to large (47%

CLABSI decline, unadjusted) improvements in
catheter-associated infection rates. Therefore, having a
higher response rate would not be anticipated to

Figure 1 (A) Central-line-associated bloodstream infection (CLABSI) coefficient plots, Hospital Survey on Patient Safety Culture
(HSOPS) models. (B) Catheter-associated urinary tract infection (CAUTI) coefficient plots, HSOPS models. Incidence rate ratios (IRRs)
and their 99% confidence intervals (CIs) are given for the HSOPS domains. CIs that cross the vertical line at the value of 1 indicate
non-significant findings. Models also adjusted for hospital characteristics including bed size, teaching and critical access hospital
status and rurality. For detailed model results, see online supplementary appendix. ICU, intensive care unit.
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better detect changes in safety culture. The low
response rate is also an important outcome as empir-
ical evidence of the difficulty in using these survey
tools in busy inpatient units, particularly in collabora-
tives such as these with a strong focus on measure-
ment and improvement of safety culture. The validity
of HSOPS in the AHRQ CLABSI and CAUTI colla-
boratives for detecting true changes in safety culture is
also unclear, particularly when assessed periodically,
at the unit level, with low response rates, from a
limited number of clinicians per unit, from multiple
hospitals. Indeed, this study did not assess other safety
culture tools collected in other collaboratives such as
the SAQ, a validated and reliable survey tool that has
been found to be responsive to interventions including
CUSP.15 16 26

It is also important to note that there are differences
of opinion in whether HSOPS results should be ana-
lysed and interpreted using individual survey dimen-
sions or items as opposed to generating and comparing
‘climate profiles’, as described by Weaver and collea-
gues using a k-means cluster analysis to study the asso-
ciation between the HSOPS baseline data and baseline
CLABSI outcomes in the AHRQ CLABSI collaborative
ICUs.23 In contrast to our study, which demonstrated
no statistically significant associations between the indi-
vidual dimensions (in HSOPS) and CLABSI outcomes,
Weaver et al report that certain climate profiles
described as ‘conflicting’ or ‘non-punitive’ climates
generated from baseline HSOPS dimensions are signifi-
cantly associated with higher baseline CLABSI rates
compared with a climate profile described as ‘genera-
tive leadership’.23 It is acknowledged that profiles of
survey measures can provide additional insight into the
combination of factors that yield a unit-based culture.
However, generating and interpreting climate profiles
is resource intensive, and climate profiles are not avail-
able in real time currently to hospital units that are
implementing and feeding back results of these survey
tools to clinicians. It remains concerning that of the
multiple measures selected for analysis by content and
coaching experts as most likely to be associated with
success in device-associated infection prevention, not a
single positive association was demonstrated and some
associations appeared to be in the opposite direction of
what was expected.

Conclusions
Analyses from two large national collaboratives
involving the prevention of CLABSI and CAUTI
demonstrated no association between safety culture
measures collected from the HSOPS and patient out-
comes of CLABSI and CAUTI. These unexpected
results do not support the hypothesis that hospital
units with improvements in safety culture measures
would be more successful in prevention of CLABSI
and CAUTI. These results have two important

potential interpretations. First, it may simply be true
that these collaboratives successfully reduced CLABSI
and CAUTI by means other than improving safety
culture, such as a strong emphasis on standardising
technical components of care such as aseptic insertion,
maintenance and removal. Changing safety culture
may not be critical in the setting of improvements in
standardised practices. A second interpretation is that
the safety culture did improve and was instrumental in
improving outcomes, but was inadequately measured
by the HSOPS tool. Assessment of safety culture is
complicated, dynamic and may simply not be captured
adequately by survey tools. Considering the training,
time and financial resources needed to conduct and
analyse these types of surveys in busy clinical units,
these results showing a lack of association between
HSOPS and CLABSI and CAUTI outcomes do suggest
the need to reassess and potentially reprioritise com-
ponents of intervention bundles and collaborative
tools that focus on improving and monitoring tech-
nical aspects of care with respect to the need to
collect measures of safety culture such as HSOPS as a
routinely recommended tool.

Author affiliations
1Department of Internal Medicine, University of Michigan
Medical School, Ann Arbor, Michigan, USA
2Department of Medicine, Ann Arbor Veterans Affairs Medical
Center, Ann Arbor, Michigan, USA
3VA Center for Clinical Management Research, Ann Arbor
Veterans Affairs Medical Center, Ann Arbor, Michigan, USA
4Department of Internal Medicine, University of Wisconsin
School of Medicine and Public Health, Madison, Wisconsin,
USA
5Department of Medicine, William S. Middleton Memorial
Veterans Affairs Hospital, Madison, Wisconsin, USA
6Infection Prevention and Control, Trinity Health, Livonia,
Michigan, USA
7Michigan Health & Hospital Association, Keystone Center for
Patient Safety & Quality, Okemos, Michigan, USA
8Health Research and Educational Trust (HRET), Chicago,
Illinois, USA

Acknowledgements The authors thank Helen McGuirk MPH
and Jason Mann MSA for assistance with references and
manuscript editing.

Funding National Institute of Health-National Institute on
Aging (Probiotics for improving outcomes of C. difficile),
Agency for Healthcare Research and Quality
(HHSA290201000025I/HHSA29032001T) and (K08
HS19767) and (VA MERIT grant (Probiotics for reducing
carriage by S. aureus)).

Competing interests JM has reported receiving honoraria for
lectures and teaching related to prevention and value-based
purchasing policies involving catheter-associated urinary tract
infection and hospital-acquired pressure ulcers. SS has received
numerous honoraria and speaking fees from academic medical
centres, hospitals, specialty societies, state-based hospital
associations, group purchasing organisations and non-profit
foundations (eg, Michigan Health and Hospital Association,
Institute for Healthcare Improvement) for lectures about
healthcare-associated infection prevention. He is on the medical
advisory board of Doximity and Jvion. RO served as an
external faculty for HRET’s On the CUSP: stop CAUTI project,
serves on a Speaker’s Bureau sponsored by Ethicon, and is a
member of Premier Safety Institute.

Original research

Meddings J, et al. BMJ Qual Saf 2017;26:226–235. doi:10.1136/bmjqs-2015-005012 233



Provenance and peer review Not commissioned; externally
peer reviewed.

Data sharing statement Permission to share data can only be
requested to and given only by the Agency for Healthcare
Research and Quality (AHRQ).

Open Access This is an Open Access article distributed in
accordance with the Creative Commons Attribution Non
Commercial (CC BY-NC 4.0) license, which permits others to
distribute, remix, adapt, build upon this work non-
commercially, and license their derivative works on different
terms, provided the original work is properly cited and the use
is non-commercial. See: http://creativecommons.org/licenses/by-
nc/4.0/

REFERENCES
1 Centers for Disease Control and Prevention. National and state

heathcare associated infections progress report. 2015.
http://www.cdc.gov/hai/progress-report/ (accessed 18 Aug
2015).

2 Agency for Healthcare Research and Quality. Methods to
estimate the baseline 2010 Partnership for Patients Program
national hospital-acquired condition rate. AHRQ Pub. No.
14-0046-EF. http://www.ahrq.gov/sites/default/files/wysiwyg/
professionals/quality-patient-safety/pfp/pfphac.pdf (accessed 18
Aug 2015) Revised September 2014.

3 Centers for Disease Control and Prevention (CDC). Vital signs:
central line-associated blood stream infections—United States,
2001, 2008, and 2009. MMWR Morb Mortal Wkly Rep
2011;60:243–8.

4 Saint S. Clinical and economic consequences of nosocomial
catheter-related bacteriuria. Am J Infect Control
2000;28:68–75.

5 Scott R. The direct medical costs of healthcare-associated
infections in US hospitals and the benefits of prevention. 2009.
http://www.cdc.gov/hai/pdfs/hai/scott_costpaper.pdf (accessed
10 May 2013).

6 Saint S, Howell JD, Krein SL. Implementation science: how to
jumpstart infection prevention. Infect Control Hosp Epidemiol
2010;31(Suppl 1):S14–17.

7 Shekelle PG, Wachter RM, Pronovost PJ, et al. Making Health
Care Safer II: An Updated Critical Analysis of the Evidence for
Patient Safety Practices. Comparative Effectiveness Review No.
211. (Prepared by the Southern California-RAND Evidence-
based Practice Center under Contract No. 290-2007-10062-I.)
AHRQ Publication No. 13-E001-EF. Rockville, MD: Agency
for Healthcare Research and Quality. March 2013. www.ahrq.
gov/research/findings/evidence-based-reports/ptsafetyuptp.html

8 Singer SJ, Gaba DM, Falwell A, et al. Patient safety climate in
92 US hospitals: differences by work area and discipline.
Med Care 2009;47:23–31.

9 Rose J, Thomas C, Tersigni A, et al. A leadership framework
for culture change in health care. Jt Comm J Qual Patient Saf
2006;32:433–42.

10 Timmel J, Kent P, Holzmueller C, et al. Impact of the
comprehensive unit-based safety program (CUSP) on safety
culture in a surgical inpatient unit. Jt Comm J Qual Patient Saf
2010;36:252–60.

11 Paine LA, Rosenstein BJ, Sexton JB, et al. Assessing and
improving safety culture throughout an academic medical
centre: a prospective cohort study. Qual Saf Health Care
2010;19:547–54.

12 Sentinal Event Alert. Behaviors that undermine a culture of
safety. http://www.jointcommission.org/assets/1/18/SEA_40.PDF

(accessed 8 Sep 2015) The Joint Commission. 9 July 2008
2008(Issue 40).

13 Health Research & Educational Trust (HRET), Johns Hopkins
Medicine Armstrong Institute for Patient Safety and Quality,
Michigan Health & Hospital Association Keystone Center for
Patient Safety & Quality. Eliminating CLABSI, a national
patient safety imperative. Final Report on the National On the
CUSP: Stop BSI Project. October 2012. http://www.ahrq.gov/
sites/default/files/publications/files/clabsifinal.pdf (accessed 17
Aug 2015).

14 Fakih M, George C, Edson B, et al. Implementing a national
program to reduce catheter-associated urinary tract infection: a
quality improvement collaboration of state hospital
associations, academic medical centers, professional societies,
and governmental agencies. Infect Control Hosp Epidemiol
2013;34:1048–54.

15 Sexton JB, Berenholtz SM, Goeschel CA, et al. Assessing and
improving safety climate in a large cohort of intensive care
units. Crit Care Med 2011;39:934–9.

16 Pronovost PJ, Berenholtz SM, Goeschel C, et al. Improving
patient safety in intensive care units in Michigan. J Crit Care
2008;23:207–21.

17 Etchegaray JM, Thomas EJ. Comparing two safety culture
surveys: safety attitudes questionnaire and hospital survey on
patient safety. BMJ Qual Saf 2012;21:490–8.

18 Huang D, Clermont G, Sexton J, et al. Perceptions of safety
culture vary across the intensive care units of a single
institution. Crit Care Med 2007;35:165–76.

19 Health Research & Educational Trust (HRET), Michigan
Health & Hospital Association Keystone Center for Patient
Safety & Quality, Johns Hopkins Medicine Armstrong Institute
for Patient Safety and Quality, et al. On the CUSP: Stop
CAUTI Implementation Guide. A practice resource for
improving safety in your unit. OntheCUSPStopHAI.org
(accessed 28 Aug 2015) Last updated February 2014.

20 Health Research & Educational Trust (HRET), Johns Hopkins
Medicine Armstrong Institute for Patient Safety and Quality,
Michigan Health & Hospital Association Keystone Center for
Patient Safety & Quality. Eliminating CLABSI, a national
patient safety imperative. A companion guide to the national
On the CUSP: Stop BSI Project Final Report. 2012.http://www.
ahrq.gov/sites/default/files/publications/files/clabsifinal.pdf
(accessed 17 Aug 2015).

21 Chan KS, Hsu YJ, Lubomski LH, et al. Validity and usefulness
of members reports of implementation progress in a quality
improvement initiative: findings from the Team Check-up Tool
(TCT). Implement Sci 2011;6:115.

22 Jones K, Skinner A, High R, et al. A theory-driven,
longitudinal evaluation of the impact of team training on safety
culture in 24 hospitals. BMJ Qual Saf 2013;22:394–404.

23 Weaver SJ, Weeks K, Pham JC, et al. On the CUSP: Stop
BSI: evaluating the relationship between central line-
associated bloodstream infection rate and patient safety
climate profile. Am J Infect Control 2014;42(10 Suppl):
S203–208.

24 Sorra J, Nieva V. Hospital survey on patient safety culture.
2004. http://www.premierinc.com/safety/topics/culture/
downloads/3_hospcult.pdf (accessed 7 Aug 2014).

25 Colla JB, Bracken AC, Kinney LM, et al. Measuring patient
safety climate: a review of surveys. Qual Saf Health Care
2005;14:364–6.

26 Sexton JB, Helmreich RL, Neilands TB, et al. The Safety
Attitudes Questionnaire: psychometric properties,

Original research

234 Meddings J, et al. BMJ Qual Saf 2017;26:226–235. doi:10.1136/bmjqs-2015-005012

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://www.cdc.gov/hai/progress-report/
http://www.cdc.gov/hai/progress-report/
http://www.cdc.gov/hai/progress-report/
http://www.ahrq.gov/sites/default/files/wysiwyg/professionals/quality-patient-safety/pfp/pfphac.pdf
http://www.ahrq.gov/sites/default/files/wysiwyg/professionals/quality-patient-safety/pfp/pfphac.pdf
http://www.ahrq.gov/sites/default/files/wysiwyg/professionals/quality-patient-safety/pfp/pfphac.pdf
http://www.ahrq.gov/sites/default/files/wysiwyg/professionals/quality-patient-safety/pfp/pfphac.pdf
http://www.ahrq.gov/sites/default/files/wysiwyg/professionals/quality-patient-safety/pfp/pfphac.pdf
http://dx.doi.org/10.1016/S0196-6553(00)90015-4
http://www.cdc.gov/hai/pdfs/hai/scott_costpaper.pdf
http://www.cdc.gov/hai/pdfs/hai/scott_costpaper.pdf
http://dx.doi.org/10.1086/655991
http://www.ahrq.gov/research/findings/evidence-based-reports/ptsafetyuptp.html
http://www.ahrq.gov/research/findings/evidence-based-reports/ptsafetyuptp.html
http://dx.doi.org/10.1097/MLR.0b013e31817e189d
http://dx.doi.org/10.1136/qshc.2009.039347
http://www.jointcommission.org/assets/1/18/SEA_40.PDF
http://www.jointcommission.org/assets/1/18/SEA_40.PDF
http://www.ahrq.gov/sites/default/files/publications/files/clabsifinal.pdf
http://www.ahrq.gov/sites/default/files/publications/files/clabsifinal.pdf
http://www.ahrq.gov/sites/default/files/publications/files/clabsifinal.pdf
http://dx.doi.org/10.1086/673149
http://dx.doi.org/10.1097/CCM.0b013e318206d26c
http://dx.doi.org/10.1016/j.jcrc.2007.09.002
http://dx.doi.org/10.1136/bmjqs-2011-000449
http://dx.doi.org/10.1097/01.CCM.0000251505.76026.CF
http://www.ahrq.gov/sites/default/files/publications/files/clabsifinal.pdf
http://www.ahrq.gov/sites/default/files/publications/files/clabsifinal.pdf
http://www.ahrq.gov/sites/default/files/publications/files/clabsifinal.pdf
http://dx.doi.org/10.1186/1748-5908-6-115
http://dx.doi.org/10.1136/bmjqs-2012-000939
http://dx.doi.org/10.1016/j.ajic.2014.05.020
http://www.premierinc.com/safety/topics/culture/downloads/3_hospcult.pdf
http://www.premierinc.com/safety/topics/culture/downloads/3_hospcult.pdf
http://www.premierinc.com/safety/topics/culture/downloads/3_hospcult.pdf
http://dx.doi.org/10.1136/qshc.2005.014217


benchmarking data, and emerging research. BMC Health Serv
Res 2006;6.

27 Pronovost P, Sexton B. Assessing safety culture: guidelines and
recommendations. Qual Saf Health Care 2005;14:231–3.

28 Sexton JB, Thomas EJ, Helmreich RL, et al. Frontline
assessments of healthcare culture: safety attitudes questionnaire
norms and psychometric properties. The University of Texas
Center of Excellence for Patient Safety Research and Practice,
2004, AHRQ Grant #1PO1HS1154401, Technical Report
04-01. http://www.utpatientsafety.org.

29 Fakih M, Greene M, Krein S, et al. Preventing catheter-
associated urinary tract infection (CAUTI) in acute care
hospitals: results from a national collaborative. Presentation
1228 oral abstract presented October 10, 2014 at IDweek in

Philadelphia, PA. http://ofid.oxfordjournals.org/content/1/
suppl_1/S44.1.full?sid=26e19ee0-5cc3-4c6e-a41c-
2524ab723d3e (accessed 8 Sep 2015). Open Forum Infectious
Diseases. 2014;1(S1):S1.

30 Vincent C, Burnett S, Carthey J. Safety measurement and
monitoring in healthcare: a framework to guide clinical teams
and healthcare organisations in maintaining safety. BMJ Qual
Saf 2014;23:670–7.

31 Vincent C, Amalberti R. Safety in healthcare is a moving
target. BMJ Qual Saf 2015;24:539–40.

32 Rogelbert S, Fisher G, Maynard D, et al. Attitudes toward
surveys: development of a measure and its relationship to
respondent behavior. Organ Res Methods 2001;4:
3–15.

Original research

Meddings J, et al. BMJ Qual Saf 2017;26:226–235. doi:10.1136/bmjqs-2015-005012 235

http://dx.doi.org/10.1186/1472-6963-6-44
http://dx.doi.org/10.1186/1472-6963-6-44
http://dx.doi.org/10.1136/qshc.2005.015180
http://www.utpatientsafety.org
http://www.utpatientsafety.org
http://ofid.oxfordjournals.org/content/1/suppl_1/S44.1.full?sid=26e19ee0-5cc3-4c6e-a41c-2524ab723d3e
http://ofid.oxfordjournals.org/content/1/suppl_1/S44.1.full?sid=26e19ee0-5cc3-4c6e-a41c-2524ab723d3e
http://ofid.oxfordjournals.org/content/1/suppl_1/S44.1.full?sid=26e19ee0-5cc3-4c6e-a41c-2524ab723d3e
http://ofid.oxfordjournals.org/content/1/suppl_1/S44.1.full?sid=26e19ee0-5cc3-4c6e-a41c-2524ab723d3e
http://ofid.oxfordjournals.org/content/1/suppl_1/S44.1.full?sid=26e19ee0-5cc3-4c6e-a41c-2524ab723d3e
http://ofid.oxfordjournals.org/content/1/suppl_1/S44.1.full?sid=26e19ee0-5cc3-4c6e-a41c-2524ab723d3e
http://ofid.oxfordjournals.org/content/1/suppl_1/S44.1.full?sid=26e19ee0-5cc3-4c6e-a41c-2524ab723d3e
http://dx.doi.org/10.1136/bmjqs-2013-002757
http://dx.doi.org/10.1136/bmjqs-2013-002757
http://dx.doi.org/10.1136/bmjqs-2015-004403
http://dx.doi.org/10.1177/109442810141001

	Evaluation of the association between Hospital Survey on Patient Safety Culture (HSOPS) measures and catheter-associated infections: results of two national collaboratives
	Abstract
	Introduction
	Methods
	Design and intervention
	Study participants and data sources
	Measures
	Patient outcome measures
	HSOPS components

	Statistical analyses

	Results
	Participant characteristics
	Patient outcome measures
	HSOPS components
	Association between HSOPS measures and patient outcomes

	Discussion
	Key results
	Strengths and limitations
	Conclusions

	References


