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HE LEAPFROG GROUP IS A WELL-

known nonprofit business coa-

lition that provides informa-

tion regarding hospital safety
and quality to its members (large com-
panies that purchase health care) and
to consumers.'” Its primary method of
evaluating hospitals is via voluntary par-
ticipation in the Leapfrog Hospital Sur-
vey. Initially, these annual surveys as-
sessed hospitals’adoption of 3 initiatives
that the organization believed would
improve patient safety: computerized
physician order entry, staffing of in-
tensive care units by trained intensiv-
ist physicians, and evidence-based re-
ferrals for high-mortality surgeries. In
2004 a fourth initiative, the Safe Prac-
tices Survey, was added to the hospi-
tal survey to allow hospitals to report
efforts toward implementing the Na-
tional Quality Forum’s Safe Practices for
Better Healthcare.”

Approximately 1100 urban hospi-
tals have completed the Safe Practices
Survey in recent years, and these re-
sults are reported to the public on the
Internet (available at http://www
Jeapfroggroup.org). Nevertheless, it re-
mains unclear how well quality as as-
sessed by the Safe Practices Survey
(consisting of hospitals’ self-report of

See also p 1375.
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Context The Leapfrog Hospital Survey allows hospitals to self-report the steps they
have taken toward implementing the Safe Practices for Better Healthcare endorsed
by the National Quality Forum. The Leapfrog Group currently ranks hospital perfor-
mance on the safe practices initiative by quartiles and presents this information to the
public on its Web site. It is unknown how well a hospital's resulting Safe Practices Score
(SPS) correlates with outcomes such as inpatient mortality.

Objective To determine the relationship between hospitals’ SPSs and risk-adjusted
inpatient mortality rates.

Design, Setting, and Participants Observational analysis of discharge data for
all urban US hospitals completing the 2006 safe practices initiative and identifiable in
the Nationwide Inpatient Sample. Leapfrog provided an SPS for each hospital as well
as 3 alternative scores based on shorter versions of the original survey. Hierarchical
logistic regression was used to determine the relationship between quartiles of SPS
and risk-adjusted inpatient mortality, after adjusting for hospital discharge volume and
teaching status. Subgroup analyses were performed using data from patients older
than 65 years and patients with 5% or greater expected mortality risk.

Main Outcome Measures [npatient risk-adjusted mortality by quartiles of survey score.

Results Of 1075 hospitals completing the 2006 Safe Practices Survey, 155 (14 %) were
identifiable in the National Inpatient Sample (1 772 064 discharges). Raw observed mor-
tality in the primary sample was 2.09%. Fully adjusted mortality rates by quartile of SPS,
from lowest to highest, were 1.97 % (95% confidence interval [CI], 1.78%-2.18%), 2.04%
(95% Cl,1.84%-2.25%),1.96% (95% Cl, 1.77%-2.16%), and 2.00% (95% Cl, 1.80%-
2.22%) (P=.99 for linear trend). Results were similar in the subgroup analyses. None of
the 3 alternative survey scores was associated with risk-adjusted inpatient mortality, al-
though P values for linear trends were lower (.80, .20, and .11).

Conclusion In this sample of hospitals that completed the 2006 Safe Practices
Survey, survey scores were not significantly associated with risk-adjusted inpatient
mortality.
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structural and process measures) cor-  tiple peer-reviewed studies,”!' and a re-

relates with outcomes of interest to pa-
tients and policy makers, such as mor-
tality. To date, each of the first 3
initiatives has been the subject of mul-

cent study examining the first 3 initia-
tives collectively did find some positive
associations between survey perfor-
mance and reduced mortality."
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However, little has been published
regarding the Safe Practices Survey,
which is the most time-consuming
component to complete. In particular,
to our knowledge it is not yet con-
firmed that higher scores on the sur-
vey correlate with actual outcomes. This
issue is pertinent, because survey scores
reported on the Internet are ranked by
quartiles, which likely suggests to con-
sumers that hospitals in the highest
quartile provide safer care than those
in lower quartiles."

In this article we present an analysis
examining the relationship between
scores achieved by urban hospitals on the
2006 Safe Practices Survey and risk-
adjusted inpatient mortality. To ad-
dress questions of generalizability and re-
sponse bias, we also present comparisons
between hospitals that participated in the
survey and those that did not.

METHODS
Data and Sample

Mortality data were obtained from the
most recent version (2005, available in
2007) of the Nationwide Inpatient
Sample (NIS).'* This database in-
cludes inpatient discharge data col-
lected via federal-state partnerships as
part of the Agency for Healthcare Re-
search and Quality’s Healthcare Cost
and Utilization Project. The 2005 NIS
contains administrative data on all dis-
charges from 1054 hospitals located in
37 states, approximating a 20% strati-
fied sample of US hospitals (7 995 048
discharges total)."” Of these 1054 hos-
pitals, 633 are classified as urban. How-
ever, only 24 states allow the release of
hospital-identifying information, leav-
ing 400 identifiable urban hospitals in
the 2005 NIS.

The NIS data include classification
and severity measures for each patient
record, including an All Patient Re-
fined Diagnosis Related Group (APR-
DRG) and an APR-DRG mortality-
risk subclass.!® The APR-DRG system
is a well-known proprietary classifica-
tion system developed by 3M Health In-
formation Systems (Salt Lake City,
Utah) that uses diagnosis codes, pro-
cedure codes, and other administra-

1342 JAMA, April 1, 2009—Vol 301, No. 13 (Reprinted)

tive data to classify patients into base
disease categories as well as assign them
to 1 of 4 levels of mortality risk (mi-
nor, moderate, major, and extreme)
within each base disease category.'"®

Leapfrog provided survey data on
1075 urban hospitals that had partici-
pated in the 2006 Safe Practices Survey.
Of these, 679 were located within the 24
states providing hospital-identified data
to the NIS. Because the survey is com-
pleted by hospitals in the spring, the 2006
survey captures safety practices in place
during the 2005 calendar year.

We discussed our analysis with the
survey’s authors before starting. They
were interested in streamlining their
survey and asked us to consider an
“Action Safe Practices Score” (ASPS),
obtained through a different scoring
methodology. This “action-focused”
methodology assigned points for a
given safe practice solely on the basis
of a hospital’s answer to the most
“actionable” item in the action por-
tion of each Safe Practices Survey sec-
tion. The original scoring methodol-
ogy gave credit for establishing systems
of awareness, accountability, ability (ca-
pacity-building investments), and ac-
tion. (The online survey is available at
http://leapfrog.medstat.com.)

In 2008 the survey was reduced from
27 to 13 safe practices: (1) creating a
safety culture, (2) ensuring an ad-
equate nursing workforce, (3) ensur-
ing that a pharmacist is active in medi-
cation use, (4) not providing patient
care summaries from memory, (5) pro-
viding patient care information and or-
ders to all clinicians, (6) requiring pa-
tient readback of informed consent, (7)
documenting resuscitation or end-of-
life directives, (8) preventing misla-
beled radiographs, (9) providing risk
assessment and prevention for deep
vein thrombosis/venous thromboem-
bolism, (10) providing anticoagula-
tion services, (11) preventing aspira-
tion, (12) preventing central venous line
sepsis, and (13) requiring hand wash-
ing. (A list of all National Quality Fo-
rum safe practices is available at http:
/lwww.ahrq.gov/qual/30safe.htm.) We
accordingly repeated our analyses using

“SPS-13” score and “ASPS-13” scores
based on the 13 retained practices.

The sample for the primary analysis
evaluating the association between Safe
Practices Score (SPS) and mortality con-
sisted of discharges from those urban
US hospitals that had completed the
Safe Practices Survey and that were
identifiable in the 2005 NIS (155 hos-
pitals). We also planned subgroup
analyses for 2 populations in which we
hypothesized that inpatient mortality
might be more sensitive to adherence
to safe practices: patients older than 65
years and patients with greater than 5%
expected mortality.

Discharges excluded from the analy-
sis included patients younger than 18
years, oncology patients, recipients of
solid organ transplants, and patients
transferred to or from another acute-
care facility. Application of the exclu-
sion criteria to discharges from urban
hospitals in the 24 hospital-identifying
NIS states reduced the number of eli-
gible discharges from 4873959 to
3672 146. The exclusions were stan-
dard per the recommendations of 3M
Health Information Systems for use of the
APR-DRG system in risk adjustment.'®

Statistical Analysis

The primary predictor of interest was
each hospital’s 2006 SPS. The maxi-
mum total SPS possible was 1000. An
additional predictor of interest was each
hospital’s 2006 ASPS. We also subse-
quently tested SPSs and ASPSs based on
the 13 safe practices retained in the
2008 survey (SPS-13 and ASPS-13,
respectively).

To examine the relationship be-
tween survey scores and inpatient mor-
tality, we built hierarchical logistic re-
gression models, known more broadly
as generalized linear mixed models,*
with each discharged patient as the unit
of analysis and a random intercept for
each hospital to capture the correla-
tion of patients within a hospital. Be-
cause the distribution of survey scores
was heavily skewed, we categorized the
scores into quartiles prior to using them
as a predictor in our models. Catego-
rizing the score into quartiles also
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seemed appropriate because the Leap-
frog Group rates hospitals on its Web
site based on which quartile of survey
score they fall into.

To adjust for mortality risk, we used
the population of discharges from ur-
ban hospitals in the 24 hospital-
identifying NIS states (3 672 146 dis-
charges) to calculate the observed
mortality rate for each combination of
APR-DRG and APR-DRG mortality risk
score. We then assigned to each pa-
tient the mortality risk associated with
his or her APR-DRG and APR-DRG
mortality risk category and used this ex-
pected mortality risk as an adjustor in
our logistic regression models.

Additional hospital characteristics in-
cluded in the model were volume of dis-
charges and whether the hospital was
a teaching hospital. These were treated
as control variables to account for the
possibility that a hospital’s SPS may in-
dicate better quality of care through
mechanisms not mediated by hospital
size and teaching status. Rural hospi-
tals were excluded from our analysis be-
cause the Leapfrog Group does not tar-
get these hospitals and because the
colinearity of rural location and hos-
pital discharge volume would have ren-
dered our models unstable. (Rural hos-
pitals participating in the survey
collectively accounted for only 71 169
discharges in the NIS.)

In our models, survey quartile cat-
egorizations were entered as 3 dummy
variables, with the highest quartile serv-
ing as the reference group to produce
odds ratios for mortality vs the high-
est SPS quartile as well as adjusted mor-
tality rates. A test for linear trend of the
log-odds of mortality was conducted
using a likelihood ratio test with the lin-
ear orthogonal polynomial contrast.

A postanalysis power calculation was
performed to assess the difference in
mortality that our data would permit
us to detect. Data were available on
1772 064 admissions clustered in 155
hospitals of interest. Using a conserva-
tive estimate of 0.025 for intrahospital
correlation of risk-adjusted mortality
(others have estimated this correla-
tion to be below 0.01%°) would imply
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an effective sample size of 6000. As-
suming an overall mortality rate of 2%,
we calculated that we had 80% power
to detecta 1 percentage point linear in-
crease in mortality from the first to the
fourth quartiles of the SPS, assuming
2-tailed a=.05. We also calculated that
to have 80% power to detect a mortal-
ity increase from 1.9% (quartile 1) to
2.1% (quartile 4) would require data
from 500 hospitals.

Because the human participants data
used for this study were completely
deidentified and not collected for the
purpose of this research, this study
was considered exempt from institu-
tional review board approval, per the
policies of the University of California
San Francisco’s Committee on Human
Research. All analyses were performed
using StataMP version 10.0 (StataCorp,
College Station, Texas), except for the
power calculations, which were per-
formed using nQuery Advisor version
6.02 (Statistical Solutions, Saugus, Mas-
sachusetts). A 2-sided significance level
of .05 was used for all hypothesis tests.

RESULTS

Of the 155 urban hospitals in the NIS
that had completed the Safe Practices
Survey, 34% were teaching hospitals
and 66% were nonteaching hospitals
(TABLE 1). Within the NIS, hospitals
participating in the survey tended to
have higher volumes of discharges than
those that had not participated. Sur-
vey scores for participating hospitals
identifiable in the NIS were similar to
those for participating hospitals not
identifiable (Table 1). The distribu-
tion of survey scores was heavily
skewed, with most hospitals scoring
above 770 (of a possible 1000), regard-
less of the scoring methodology used.

In 2005 there were 1772064 dis-
charges from the 155 hospitals of inter-
est, of which 37 033 resulted in an in-
patient death (2.09%). Quartiles of SPS
were not a significant predictor of mor-
tality, regardless of whether we ad-
justed for expected mortality rate or
added volume of discharges and teach-
ing status to our models (TABLE 2). From
lowest to highest quartile of SPS, inpa-

tient mortality rates adjusted for pa-
tient and hospital characteristics
were 1.97% (95% confidence interval
[CI], 1.78%-2.18%), 2.04% (95%
CI, 1.84%-2.25%), 1.96% (95% CI,
1.77%-2.16%), and 2.00% (95% CI,
1.80%-2.22%) (P=.99 for trend across all
quartiles). Similarly, quartiles of perfor-
mance using the SPS-13 (which as-
sesses hospitals regarding the 13 safe
practices retained in the 2008 survey)
did not predict inpatient mortality:
corresponding rates from lowest to
highest quartile were 1.99% (95%
CI, 1.80%-2.21%), 2.00% (95% CI,
1.81%-2.21%), 2.02% (95% ClI, 1.82%-
2.24%), and 1.95% (95% CI, 1.75%-
2.16%) (P=.80 for trend across all
quartiles).

Quartiles of survey performance
using the action-based scoring meth-
odology also did not significantly pre-
dict inpatient mortality. Fully ad-
justed inpatient mortality rates from
lowest to highest quartile of ASPS were
2.08% (95% CI, 1.87%-2.30%), 2.02%
(95% CI, 1.83%-2.23%), 2.02% (95%
CI, 1.83%-2.24%), and 1.86% (95% CI,
1.68%-2.06%) (P=.20 for trend across
all quartiles). Using ASPS-13, corre-
sponding rates from lowest to highest
quartile were 2.12% (95% CI, 1.91%-
2.35%), 2.01 (95% CI, 1.82%-2.22%),
2.01% (95% CI, 1.82%-2.22%), and
1.85% (95% CI, 1.66%-2.05%) (P=.11
for trend across all quartiles).

To determine if survey scores might
be more predictive of mortality in pa-
tients who might be at higher risk of
death, we repeated our analyses with
2 subgroups of patients, those 65 years
and older (n=721497) and those with
5% or greater expected mortality risk
(n=163 138). Overall in-hospital mor-
tality rates in these populations were
3.9% and 18.3%, respectively. Quar-
tiles of survey score were not predic-
tive in these subgroups (TABLE 3 and
TABLE 4).

We also examined the data to see if
hospitals that had chosen to partici-
pate in the Safe Practices Survey had
fewer inpatient deaths than other hos-
pitals in the NIS (within the 24 states
providing hospital-identifying infor-
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mation). Fully adjusted mortality
among hospitals participating in the
survey (1 772 064 discharges within 155
hospitals) was 1.96% (95% CI, 1.83%-
2.09%), compared with 2.06% (95% CI,
1.94%-2.19%) among hospitals not par-
ticipating (1 892 725 discharges within
243 hospitals) (P=.45).

COMMENT

On the Internet, hospital performance
on the Safe Practices Survey is ranked
by quartiles, which may suggest to con-
sumers that hospitals in higher quar-
tiles are safer than hospitals in lower
quartiles. In this first study of the re-
lationship between survey scores and
hospital outcomes, we studied a na-
tional sample of hospitals and found no
relationship between quartiles of score
and in-hospital mortality, regardless of
whether we adjusted for expected mor-
tality risk and certain hospital charac-
teristics (Table 2).

A hospital’s performance on each safe
practice is evaluated in the survey via
several questions assessing institu-
tional systems to promote awareness,
accountability, ability (capacity-
building investments), and action. Part

of the rationale for designing the sur-
vey this way originally may have been
to provide “training wheels” and give
hospitals credit for creating systems that
could eventually support full imple-
mentation of a given safe practice. How-
ever, awarding survey points for hos-
pital administrative structures raises the
possibility that the survey is capturing
excessive noise, which may be over-
whelming an important signal.

It seemed plausible that inpatient
mortality could relate to whether ac-
tions were being taken to implement the
safe practice. For this reason the sur-
vey’s creators proposed the alternative
“action-based” scoring method, which
assigned all points for a safe practice
based on whether the hospital indi-
cated that it had implemented the key
action for the practice. In our analy-
sis, using this “action-based” scoring
method slightly improved the ability of
the survey ranking to predict in-
hospital mortality, although the asso-
ciation was not statistically signifi-
cant. Focusing on actions in the future
may improve the survey’s ability to dis-
criminate between high-quality and
low-quality hospitals.

The Safe Practices Survey has recently
been shortened from 27 to 13 safe prac-
tices, largely in response to feedback
regarding the considerable time required
to complete the survey. Our findings indi-
cate that scores based on the 13 retained
practices are unlikely to be significantly
associated with inpatient mortality, even
if scoring is limited to actions taken, as
was done in the ASPS-13. The findings
do not rule out a modest association
between the ASPS-13 and hospital mor-
tality. As presented in our results
(Table 2), the difference in risk-
adjusted mortality between the best and
worst quartiles determined by ASPS-13
was 0.27% (P=.11 for trend). This dif-
ference in absolute mortality risk corre-
sponds to a number needed to treat of
approximately 370, which some would
find clinically significant. Nonetheless,
the likelihood that the observed differ-
ence arose by chance is increased by the
facts that multiple statistical tests were
performed and that associations were not
observed in the high-risk groups in which
they were most strongly hypothesized.

Given the voluntary nature of this self-
reported survey, it is also plausible that
alack of correlation with mortality might

]
Table 1. Urban Hospital Characteristics in 24 States That Identify Individual Hospitals in the Nationwide Inpatient Sample (NIS)@

Hospitals Identifiable in the NIS

Not Participating in Safe

1
Participating in Safe

Non-NIS Hospitals
Participating in Safe

Overall Practices Survey Practices Survey Practices Survey
(n = 400)° (n=243) (n=155) (n=524)
Type, No. (%)
Teaching 111 (28) 59 (24) 52 (34) 193 (37)°¢
Nonteaching 289 (73) 184 (76) 103 (66) 331 (63)°
Region, No. (%)
Northeast 108 (27) 72 (30) 36 (23) 83 (16)¢
Midwest 84 (21) 53 (22) 31 (20) 116 (22)°
South 85 (21) 63 (26) 22 (14) 65 (12)°
West 123 (31) 55 (23) 66 (43) 260 (50)¢
Total discharges, median (IQR) 9315 (4309-17 592) 7215 (2383-14 452) 12987 (7344-20683)
Total scores, median (IQR)4
SPS 905 (848-963) 927 (847-970)
ASPS 919 (808-963) 921 (820-961)
SPS-13 896 (834-962) 924 (829-972)
ASPS-13 911 (777-976) 917 (800-966)

Abbreviations: ASPS, Action Safe Practices Score; ASPS-13: Action Safe Practices Score based on 13 safe practices; IQR, interquartile range; SPS, Safe Practices Score; SPS-13, Safe

Practices Score based on 13 safe practices.

aStates providing hospital identifying information in the NIS: Arizona, California, Colorado, Connecticut, Florida, lowa, llinois, Kentucky, Massachusetts, Maryland, Minnesota, Missouri,
North Carolina, New Hampshire, New Jersey, Nevada, New York, Oregon, Rhode Island, Utah, Vermont, Washington, Wisconsin, and West Virginia.
Includes 2 hospitals that participated in initatives 1 through 3 but not initiative 4.
CData obtained from 2006 American Hospital Association Annual Survey.

d0f a possible 1000.
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be due to confounding associated with
a “healthy volunteer” effect. Hospitals
that have already engaged in improving
quality of care may be more likely to want
to participate in the Safe Practices Sur-
vey. However, in our study we found that
participation in the survey was not pre-
dictive of lower risk-adjusted mortal-
ity. This would suggest that our nega-
tive findings are unlikely to be owing to
safer hospitals being more likely to par-
ticipate in the survey.

To our knowledge, this is the first
peer-reviewed analysis that has sought
to assess whether better performance
on the Safe Practices Survey correlates
with outcomes indicative of improved

HOSPITAL-REPORTED SAFETY SCORES AND INPATIENT MORTALITY

patient safety. Given that 2 recently
published analyses®'*? in the business/
medical literature used the Safe Prac-
tices Survey as the metric of hospital
quality, it seems clear that additional
efforts to explore the validity and value
of this well-publicized'**** quality mea-
sure are needed. As the patient-safety
movement increases in importance,
hospitals face increasingly complex
choices regarding improvement and re-
porting to the public. Likewise, con-
sumers are faced with multiple sources
of information on hospital quality and
are encouraged to choose a facility
based on this information. Despite a
lack of evidence demonstrating the

validity of the Safe Practices Survey, the
survey is well known and influential.
For this reason, validating the survey
rankings as a measure and as a source
of accurate information for consum-
ers and researchers is important.

Our findings suggest, however, that the
survey as currently designed does not dis-
criminate between hospitals with higher
and lower inpatient mortality. Some will
question our choice of overall inpatient
mortality as the outcome of interest. We
acknowledge that very valid concerns
about use of mortality rates as a mea-
sure of hospital quality of care have been
raised.?>?" Despite this, risk-adjusted
mortality rates remain among the most

]
Table 2. Inpatient Mortality Rates, by Quartiles of Performance on Safe Practices Survey

SPS Quartile® Ve ASPS Quartile? Ve
I for for
Rate 1 2 3 4 Trend 1 2 3 4 Trend
Score 123-848 848-905 905-963 963-1000 274-808 808-919 919-963 963-1000
Raw mortality
Rate, % 1.86 2.20 1.83 1.88 1.96 2.04 1.96 1.80
(95% Cl) (1.65-2.10) (1.96-2.47) (1.62-2.05) (1.67-2.12) (1.74-2.21) (1.81-2.29) (1.74-2.21) (1.59-2.09)
OR 0.99 117 0.97 1 [Reference] .55 1.09 1.14 1.10 1 [Reference] .28
(95% Cl) (0.83-1.18)  (0.99-1.39) (0.82-1.15) (0.92-1.30) (0.96-1.35) (0.92-1.30)
Risk-adjusted mortality
Rate, % 2.02 212 2.00 2.06 213 2.09 2.08 1.90
(95% Cl)P  (1.83-2.24) (1.92-2.34)  (1.80-2.21) (1.86-2.29) (1.93-2.36) (1.89-2.31)  (1.88-2.30) (1.72-2.11)
0.98 1.08 0.97 1 [Reference] .98 1.12 1.10 1.10 1 [Reference] 14
(95% Cl) (0.85-1.14) (0.89-1.19) (0.84-1.12) (0.97-1.30) (0.95-1.27) (0.95-1.27)
Risk- and hospital-adjusted mortality
Rate, % 1.97 2.04 1.96 2.00 2.08 2.02 2.02 1.86
(95% C))¢  (1.78-2.18) (1.84-2.25) (1.77-2.16) (1.80-2.22) (1.87-2.30) (1.83-2.23) (1.83-2.24) (1.68-2.06)
OR 0.98 1.02 0.98 1 [Reference] .99 1.1 1.08 1.09 1 [Reference] .20
(95% Cl) (0.85-1.14) (0.89-1.18)  (0.85-1.13) (0.96-1.27) (0.94-1.25) (0.94-1.25)
SPS-13 Quartile? ASPS-13 Quartile®
[ 1 [ 1
1 2 3 4 1 2 3 4
Score 97-834 834-896 896-962 962-1000 132-777 777-911 911-976 976-1000
Raw mortality
Rate, % 1.90 215 1.82 1.89 1.99 1.98 2.01 1.77
(95% Cl) (1.69-2.14)  (1.91-2.42) (1.62-2.05) (1.68-2.13) (1.76-2.25) (1.76-2.22) (1.78-2.26) (1.57-2.01)
1.00 1.14 0.96 1 [Reference] .50 1.18 1.12 1.18 1 [Reference] .24
(95% Cl) (0.85-1.19) (0.96-1.35) (0.81-1.14) (0.94-1.34) (0.94-1.33) (0.95-1.35)
Risk-adjusted mortality
Rate, % 2.05 2.08 2.07 2.00 217 2.08 2.06 1.89
(95% C)P  (1.85-2.27) (1.88-2.30) (1.87-2.29) (1.81-2.22) (1.96-2.40) (1.89-2.30) (1.87-2.28) (1.70-2.09)
OR 1.03 1.04 1.03 1 [Reference] 72 1.15 1.1 1.10 1 [Reference] .07
(95% Cl) (0.89-1.19)  (0.90-1.20) (0.89-1.20) (1.00-1.34) (0.96-1.28) (0.95-1.27)
Risk- and hospital-adjusted mortality
Rate, % 1.99 2.00 2.02 1.95 212 2.01 2.01 1.85
(95% CI)°  (1.80-2.21) (1.81-2.21) (1.82-2.24) (1.75-2.16) (1.91-2.35) (1.82-2.22) (1.82-2.22) (1.66-2.05)
1.02 1.02 1.08 1 [Reference] .80 1.13 1.08 1.09 1 [Reference] AR
(95% Cl) (0.89-1.18) (0.88-1.18)  (0.89-1.19) (0.98-1.31) (0.94-1.25) (0.94-1.25)

Abbreviations: ASPS, Action Safe Practices Score; ASPS-13, Action Safe Practices Score based on 13 safe practices; Cl, confidence interval; OR, odds ratio; SPS, Safe Practices Score;

SPS-13, Safe Practices Score based on 13 safe practices.
aQuartile cutoffs rounded to nearest whole integers; no actual overlap exists between quartiles.
bAdjusted for each patient’s expected risk of mortality (based on All Patient Refined Diagnosis Related Group classification).
C Adjusted for each patient’s expected risk of mortality, for hospital discharge volume, and for hospital teaching status.
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commonly reported outcomes in both the
published literature and in public reports
of hospital quality. Furthermore, the
Institute of Medicine has cited preven-
tion of inpatient deaths as an important
reason to focus on patient safety.” Until
consumer-oriented hospital quality
reports become explicit as to what ben-
efits consumers can expect froma “safer”
hospital, consumers will almost cer-
tainly assume a safer hospital is one in
whicha patientis less likely to die.” Thus,
our analyses are consistent with the most
likely consumer interpretation of the data
presented on the Internet.

Our study results suggest several
points regarding the Safe Practices Sur-

vey that would be valuable for the greater
patient safety community to consider.
An important issue is whether the SPS
is measuring what needs to be mea-
sured. Many of the safe practices are pro-
cesses to improve care, yet in its cur-
rent form the survey is measuring the
“processes around the process.” This of-
ten gives hospitals credit for what es-
sentially may be good intentions. This
also gives points for having structures
that may support implementation of a
safe practice, rather than awarding credit
only when the safe practice is being con-
sistently followed. Such a scoring sys-
tem likely is vulnerable to inflation of
scores. Of note, most hospitals score

quite well on the survey (Table 1). It may
be that all hospitals truly are doing well
on the safe practices; however, it seems
more likely that the survey as currently
designed is unable to discriminate be-
tween truly high and low adherence to
the safe practices.

It also is possible that too much is
being measured. Steps have already
been taken to address this by reducing
the survey to 13 practices, but our re-
sults suggest that this alone is un-
likely to improve the survey’s ability to
correlate with inpatient mortality.

Itis unknown how well a hospital ex-
ecutive’s report of actions being taken
to support and implement safety prac-

]
Table 3. Inpatient Mortality Rates in Patients 65 Years or Older, by Quartiles of Performance on Safe Practices Survey

SPS Quartile® Ve ASPS Quartile? Ve
I for I for
Rate 1 2 3 4 Trend 1 2 3 4 Trend
Score 123-848 848-905 905-963 963-1000 274-808 808-919 919-963 963-1000
Raw mortality
Rate, % 3.70 3.93 3.56 3.63 3.89 3.87 3.69 3.39
(95% Cl) (3.35-4.09) (38.57-4.33) (3.22-3.93) (3.28-4.02) (3.563-4.30) (3.51-4.26) (3.34-4.06) (3.07-3.76)
OR 1.02 1.09 0.98 1 [Reference] 48 1.15 1.14 1.09 1 [Reference] .04
(95% Cl) (0.88-1.18)  (0.94-1.26) (0.84-1.14) (1.00-1.34) (0.99-1.32) (0.94-1.26)
Risk-adjusted mortality
Rate, % 4,01 4.23 3.97 4.16 4.23 4.21 412 3.80
(95% C)P  (3.61-4.45) (3.83-4.68) (3.57-4.40) (3.73-4.62) (3.81-4.69) (3.80-4.66) (3.72-4.56) (3.42-4.23)
0.96 1.02 0.95 1 [Reference] .88 112 1.1 1.09 1 [Reference] 15
(95% Cl) (0.83-1.13) (0.88-1.19)  (0.82-1.11) (0.96-1.30) (0.96-1.30) (0.93-1.27)
Risk- and hospital-adjusted mortality
Rate, % 3.90 4.08 3.89 4.08 4.13 4.07 4.00 3.74
(95% CI)°  (3.51-4.33) (3.68-4.51) (3.51-4.31) (3.62-4.50) (3.72-4.59)  (3.67-4.50) (3.61-4.43) (3.36-4.16)
OR 0.96 1.01 0.96 1 [Reference] .82 1.10 1.08 1.07 1 [Reference] 24
(95% Cl) (0.83-1.12) (0.87-1.18)  (0.83-1.12) (0.94-1.27) (0.93-1.26) (0.92-1.24)
SPS-13 Quartile? ASPS-13 Quartile®
I 1 I 1
1 2 3 4 1 2 3 4
Score 97-834 834-896 896-962 962-1000 132-777 777-911 911-976 976-1000
Raw mortality
Rate, % 3.78 3.83 3.65 3.57 3.95 3.81 3.75 3.33
(95% Cl) (8.42-4.17)  (3.47-4.22)  (3.30-4.04) (3.23-3.95) (3.57-4.36) (3.46-4.18) (3.41-4.13) (3.01-3.69)
1.06 1.07 1.02 1 [Reference] .35 1.19 1.15 1.18 1 [Reference] .02
(95% Cl) (0.91-1.23) (0.93-1.24) (0.88-1.19) (1.03-1.38)  (0.99-1.33) (0.98-1.31)
Risk-adjusted mortality
Rate, % 4.06 414 416 4.00 4.32 4.19 4.10 3.76
(95% C)P  (3.66-4.51) (3.74-4.59) (3.75-4.61) (3.60-4.45) (3.89-4.79) (38.79-4.63) (3.70-4.53) (3.38-4.19)
OR 1.02 1.04 1.04 1 [Reference] .87 1.15 1.12 1.09 1 [Reference] .07
(95% Cl) (0.87-1.18)  (0.89-1.21)  (0.89-1.21) (0.99-1.35) (0.96-1.30) (0.94-1.27)
Risk- and hospital-adjusted mortality
Rate, % 3.94 3.98 4.07 3.91 4.21 4.04 4.00 3.70
(95% CI)°  (3.55-4.38) (3.59-4.41) (3.66-4.51) (3.561-4.35) (3.79-4.68) (3.65-4.47) (3.62-4.42) (3.32-4.12)
1.01 1.01 1.04 1 [Reference] .99 1.13 1.09 1.08 1 [Reference] 13
(95% Cl) (0.87-1.17)  (0.87-1.18)  (0.89-1.20) (0.97-1.32) (0.94-1.27) (0.93-1.25)

Abbreviations: ASPS, Action Safe Practices Score; ASPS-13, Action Safe Practices Score based on 13 safe practices; Cl, confidence interval; OR, odds ratio; SPS, Safe Practices Score;

SPS-13, Safe Practices Score based on 13 safe practices.

aQuartile cutoffs rounded to nearest whole integers; no actual overlap exists between quartiles.
bAdjusted for each patient’s expected risk of mortality (based on All Patient Refined Diagnosis Related Group classification).
C Adjusted for each patient’s expected risk of mortality, for hospital discharge volume, and for hospital teaching status.

1346 JAMA, April 1, 2009—Vol 301, No. 13 (Reprinted)

©2009 American Medical Association. All rights reserved.



tices correlates with actual activity
within that hospital. It may not be rea-
sonable to assume that hospitals are do-
ing what their executives say they are.
Our study results call into question the
use of a lengthy unaudited survey as a
tool for measuring adherence to safe
practices. Further research to exam-
ine how well self-reported activities re-
garding hospital safety practices cor-
relate with actual activities within the
hospital will be helpful in determin-
ing the value of self-reported safety data.

Our study has important limita-
tions. The most significant is that our
main analysis had enough power to de-
tect only 1% or greater differences in

HOSPITAL-REPORTED SAFETY SCORES AND INPATIENT MORTALITY

mortality. Although at a policy and epi-
demiology level the observed 0.2% dif-
ference in mortality rate between the
first and fourth quartiles of perfor-
mance using ASPS scoring is poten-
tially important, we calculated that we
would have needed on the order of 11
million admissions grouped by 500 hos-
pitals to conclude statistical signifi-
cance for a difference of this magni-
tude. Such an analysis was not feasible
given the data available from the larg-
est hospital data set in the nation. Fur-
thermore, even if a statistically signifi-
cant association were to be found with
alarger sample, our results indicate that
the overall magnitude of the relation-

ship between survey score and mortal-
ity would almost certainly remain quite
small and would be of unclear useful-
ness to individual consumers.

A second limitation is that we did not
study other outcomes that might be re-
sponsive to adoption of the safe prac-
tices, such as complications. It is pos-
sible that high performance on the
survey does correlate with decreased
complication rates or with other out-
comes of interest to purchasers and
policy makers. However, complica-
tion rates are difficult to accurately mea-
sure using administrative data. Fi-
nally, our primary analysis examines
155 of the 1075 urban hospitals that

]
Table 4. Inpatient Mortality Rates in Patients With >5% Mortality Risk, by Quartiles of Performance on Safe Practices Survey

SPS Quartile? Ve ASPS Quartile? Ve
I for for
Rate 1 2 3 4 Trend 1 2 3 4 Trend
Score 123-848 848-905 905-963 963-1000 274-808 808-919 919-963 963-1000
Raw mortality
Rate, % 17.59 18.58 17.36 18.17 18.33 18.78 17.52 17.08
(95% Cl)  (16.35-18.90) (17.34-19.90) (16.15-18.63) (16.89-19.52) (17.07-19.67) (17.52-20.11) (16.31-18.80) (15.89-18.35)
OR 0.96 1.03 0.95 1 [Reference] .89 1.09 1.12 1.03 1 [Reference] .08
(95% Cl) (0.85-1.09) (0.91-1.16) (0.84-1.07) (0.96-1.23) (0.99-1.27) 0.91-1.17)
Risk-adjusted mortality
Rate, % 18.03 18.88 18.00 19.09 18.62 19.00 18.65 17.71
(95% Cl)P  (16.62-19.53) (17.47-20.38) (16.61-19.48) (17.60-20.67) (17.18-20.16) (17.56-20.52) (17.21-20.17) (16.32-19.19)
0.93 0.99 0.93 1 [Reference] .51 1.06 1.09 1.07 1 [Reference] .35
(95% Cl) (0.81-1.07) (0.86-1.13) (0.81-1.07) (0.93-1.22) (0.95-1.25) (0.93-1.22)
Risk- and hospital-adjusted mortality
Rate, % 17.63 18.33 17.71 18.562 18.25 18.55 18.18 17.37
(95% CI)° (16.24-19.11) (16.94-19.81) (16.35-19.17) (17.03-20.12) (16.82-19.77) (17.15-20.05) (16.75-19.70) (15.98-18.85)
OR 0.93 0.98 0.94 1 [Reference] .42 1.05 1.06 1.05 1 [Reference] .50
(95% Cl) (0.81-1.07) (0.85-1.12) (0.82-1.07) (0.91-1.20) (0.93-1.22) (0.92-1.21)
SPS-13 Quartile? ASPS-13 Quartile®
[ 1 [ 1
1 2 3 4 1 2 3 4
Score 97-834 834-896 896-962 962-1000 132-777 777-911 911-976 976-1000
Raw mortality
Rate, % 17.77 18.33 17.86 17.74 18.54 18.36 17.78 17.03
(95% Cl)  (16.52-19.09) (17.07-19.65) (16.62-19.17) (16.50-19.05) (17.24-19.92) (17.13-19.65) (16.57-19.06) (15.81-18.32)
1.00 1.04 1.01 1 [Reference] .85 1.11 1.10 1.05 1 [Reference] .08
(95% Cl) (0.89-1.13) (0.92-1.18) (0.89-1.14) (0.98-1.26) (0.97-1.24) (0.93-1.19)
Risk-adjusted mortality
Rate, % 18.15 18.70 18.54 18.59 18.91 18.75 18.68 17.62
(95% C)P (16.73-19.67) (17.27-20.22) (17.11-20.06) (17.15-20.12) (17.43-20.49) (17.35-20.24) (17.27-20.18) (16.21-19.11)
OR 0.97 1.01 1.00 1 [Reference] .74 1.09 1.08 1.07 1 [Reference] .25
(95% Cl) (0.85-1.12) (0.88-1.16) 0.87-1.14) (0.95-1.26) (0.94-1.24) (0.94-1.23)
Risk- and hospital-adjusted mortality
Rate, % 17.73 18.18 18.16 18.13 18.53 18.27 18.26 17.26
(95% CI)°  (16.34-19.23) (16.78-19.67) (16.74-19.67) (16.70-19.66) (17.07-20.09) (16.89-19.74) (16.86-19.74) (15.86-18.75)
0.96 0.98 0.99 1 [Reference] .58 1.07 1.06 1.06 1 [Reference] .37
(95% Cl) (0.84-1.10) (0.85-1.193) 0.87-1.14) (0.93-1.23) (0.92-1.21) (0.93-1.22)

Abbreviations: ASPS, Action Safe Practices Score; ASPS-13, Action Safe Practices Score based on 13 safe practices; Cl, confidence interval; OR, odds ratio; SPS, Safe Practices Score;

SPS-13, Safe Practices Score based on 13 safe practices.

aQuartile cutoffs rounded to nearest whole integers; no actual overlap exists between quartiles.
bAdjusted for each patient’s expected risk of mortality (based on All Patient Refined Diagnosis Related Group classification).
C Adjusted for each patient’s expected risk of mortality, for hospital discharge volume, and for hospital teaching status.
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participated in the Safe Practices Sur-
vey, raising the question of whether our
findings can be generalized to the many
survey participants not in the NIS. How-
ever, the NIS is designed to approxi-
mate a stratified random sample of US
hospitals, and individual hospitals can-
not choose whether to be included, so
there is no reason to believe that sur-
vey participants included in the NIS dif-
fered in any systematic fashion from
those not included. Furthermore, we
found that survey participants had simi-
lar survey scores, regardless of whether
they were in the NIS. Hence, although
we cannot exclude the possibility that
our findings are not generalizable to
other hospitals participating in the sur-
vey, we have not identified any spe-
cific reason to question the generaliz-
ability of our findings.

In summary, although a recent study
has found that hospitals performing well
on the first 3 initiatives of the Leapfrog
Hospital Survey do have lower risk-
adjusted mortality,'* our analysis was
unable to find a correlation between bet-
ter performance on the fourth initiative
(the Safe Practices Survey) and lower risk-
adjusted mortality. Itis possible that invit-
ing hospitals to self-report on their patient
safety practices and then assigning them
to quartiles of score is not an effective way
to assess hospital quality and safety. Our
findings should not be interpreted, how-
ever, as indicating that the safe prac-
tices are not important or that they can-
not be measured in an informative and
valid way. Rather, future work should
seek to establish valid methods for assess-
ing adherence to the safe practices. Fur-
ther research is needed to determine how
performance on the Safe Practices Sur-
vey or other instruments designed to
measure safe practices performance may
correlate with other outcomes of inter-
est to patients and policy makers.
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