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Abstract

Importance—In 2008, Medicare implemented the Hospital-Acquired Conditions (HACs)
Initiative, a policy denying incremental payment for 8 complications of hospital care, also known
as never events. The regulation's effect on these events has not been well studied.

Objective—To measure the association between Medicare's honpayment policy and 4 outcomes
addressed by the HACs Initiative: central line—associated bloodstream infections (CLABSIS),
catheter-associated urinary tract infections (CAUTIS), hospital-acquired pressure ulcers (HAPUS),
and injurious inpatient falls.
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Design, Setting, And Participants—Quasi-experimental study of adult nursing units from
1381 US hospitals participating in the National Database of Nursing Quality Indicators (NDNQI),
a program of the American Nurses Association. The NDNQI data were combined with American
Hospital Association, Medicare Cost Report, and local market data to examine adjusted outcomes.
Multilevel models were used to evaluate the effect of Medicare's nonpayment policy on never
events.

Exposures—United States hospitals providing treatment for Medicare patients were subject to
the new payment policy beginning in October 2008.

Main Outcomes And Measures—Changes in unit-level rates of HAPUS, injurious falls,
CLABSIs, and CAUT s after initiation of the policy.

Results—Medicare's nonpayment policy was associated with an 11% reduction in the rate of
change in CLABSIs (incidence rate ratio [IRR], 0.89; 95% CI, 0.83-0.95) and a 10% reduction in
the rate of change in CAUTIs (IRR, 0.90; 95% CI, 0.85-0.95), but was not associated with a
significant change in injurious falls (IRR, 0.99; 95% ClI, 0.99-1.00) or HAPUs (odds ratio, 0.98;
95% ClI, 0.96-1.01). Consideration of unit-, hospital-, and market-level factors did not significantly
alter our findings.

Conclusions And Relevance—The HACs Initiative was associated with improvements in
CLABSI and CAUTI trends, conditions for which there is strong evidence that better hospital
processes yield better outcomes. However, the HACs Initiative was not associated with
improvements in HAPU or injurious fall trends, conditions for which there is less evidence that
changing hospital processes leads to significantly better outcomes.

The Hospital-Acquired Conditions (HACSs) Initiative, mandated by Congress in the Deficit
Reduction Act of 2005 and implemented in 2008, was one in a series of Centers for
Medicare & Medicaid Services (CMS) payment reforms intended to increase emphasis on
value-based purchasing.! Eight complications, known as never events, were identified by the
Department of Health and Human Services as high-cost or high-volume events that could
reasonably be prevented through the application of evidence-based guidelines.? Injury from
falls, hospital-acquired pressure ulcers (HAPUSs), catheter-associated urinary tract infections
(CAUTISs), and central line—associated bloodstream infections (CLABSIs) were among the 8
never events covered by the HACs Initiative. Under the HACs Initiative, hospitals could no
longer justify a higher-level Medicare severity diagnosis related group (MS-DRG) to recover
costs incurred in caring for patients who developed 1 of the 8 never events.

Initial assessments of the policy focused on financial impact, estimated to be quite small.3-
A recent analysis’ of CLABSIs and CAUTIs found no evidence that the policy had any
measureable effect. However, this analysis was limited to 398 of the 1166 hospitals
participating in the National Healthcare Safety Network, and the findings were limited by
the small sample size and low response rate. In addition, no analysis has looked at the
policy's effect on a wider range of HACs. Although recent quality improvement efforts8-10
have yielded dramatic improvements in CLABSIs and CAUTIs, hospitals still struggle to
identify evidence-based practices that significantly improve HAPUs and injurious falls. This
heterogeneous experience suggested that the effect of the HACs Initiative might vary by type
of outcome. Using outcome data reported to the National Database of Nursing Quality
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Indicators (NDNQI) for 4 HACs, we conducted a comprehensive impact assessment of the
CMS nonpayment policy.

Data Sources

This study was approved by the institutional review boards of the University of Tennessee
Health Science Center, University of Florida, and Virginia Commonwealth University.
Because data were reported at the unit level, informed consent was not required.

Established by the American Nurses Association in 1998, the NDNQI is a data collection
project administered by the University of Kansas School of Nursing. Hospitals join the
NDNQI to benchmark their performance on nursing-sensitive indicators and, in some cases,
to facilitate achieving and maintaining magnet designation. Participation in the NDNQI is
voluntary, and hospitals pay an annual membership fee based on the number of beds.
Member hospitals choose their data coordinator, who serves as a liaison with the NDNQI
and ensures accurate data collection and reporting. The NDNQI provides training and
support to data coordinators and their local designees (eg, infection control personnel),
centralized data management, and quarterly dashboards for benchmarking outcomes with
national peer comparison data. Participating hospitals agree to provide reliable data
according to the NDNQI measure guidelines. Secure, web-based data entry with
preprogrammed validations and postentry audits for errors and outliers are also used to
ensure data integrity.

Currently, more than 1900 US hospitals contribute data to the NDNQI. We obtained data on
4 common HACs: HAPUS, injurious inpatient falls, CLABSIs, and CAUTIs. Unit-level
HACs, volume (patients and patient-days), and unit characteristics (type and nurse staffing)
data for periods before and after implementation of the CMS nonpayment policy change
were obtained for adult medical, surgical, step-down, and intensive care units (ICUs)
participating in the NDNQI.

American Hospital Association (AHA) annual survey data were merged with the NDNQI
data to gather information on hospital ownership type, teaching status, system membership,
services offered, staffed number of beds, adjusted patient-days, and payer market shares. We
supplemented this information with Medicare case mix and financial performance data (total
profit margin) available from CMS cost reports and inpatient, prospective payment system,
final-rule impact files. Additional county-level data were abstracted from the Area Resource
File, the Census Bureau, HealthLeaders-InterStudy, the Bureau of Labor Statistics, and the
Bureau of Economic Analysis.

Outcome Measures

Pressure Ulcers—Trained nurses assessed the prevalence of pressure ulcers on a
preselected day in the quarter (stages I-1V; hospital- and community-acquired). The NDNQI
pressure ulcer indicator has been demonstrated to be reliable and is endorsed by the National
Quality Forum.11.12 To maintain consistency with the CMS HACs, we selected only data on
stage H1/IV HAPUSs, which are those that have resulted in full-thickness tissue loss. We
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constructed quarterly HAPU rates (patients with stage 111/I\VV HAPUSs per total patients
present during the prevalence check) for all participating adult nursing units (ICU and non-
ICU) for July 1, 2006, to December 31, 2010.

Injurious Falls—Using their incident reporting system combined with appropriate follow-
up, hospitals report all inpatient falls to the NDNQI; to maintain some consistency with the
CMSHAGCS, we selected patient falls with injury levels in the categories of minor and greater
during each calendar month for all adult surgical, medical, and medical-surgical units,
excluding ICUs and step-down units, where falls are most common.13-14 Monthly injurious
fall rates (injurious falls per 1000 patient-days) were constructed for these nursing units for
July 1, 2006, to December 31, 2010.

Central Line—Associated Bloodstream Infections—Hospitals reporting to the
NDNQI identified all infections meeting Centers for Disease Control and Prevention (CDC)
case definitions for laboratory-confirmed bloodstream infections in ICU patients with 1 or
more central lines.1> The NDNQI infection definitions (CLABSI, CAUTI) have always
matched those used by the National Hospital Safety Network. Through December 31, 2010,
the NDNQI captured infections only for ICUs in the participating hospitals. Monthly
CLABSI rates (infections per 1000 central line—days) were constructed for all participating
adult ICUs for January 1, 2008, to December 31, 2010. Because infection rates were not
added to the NDNQI until the end of 2007, we could not capture earlier time periods.
Hospitals reporting CLABSIs and CAUTIs on January 1, 2008, had already been reporting
other measures to the NDNQI for a mean of 9.24 years.

Catheter-Associated Urinary Tract Infections—Participating NDNQI hospitals
reported all CAUTIs in ICUs meeting CDC definitions.1> Monthly CAUTI rates (infections
per 1000 indwelling urinary catheter—days) were constructed for all participating adult ICUs
from January 1, 2008, to December 31, 2010.

Statistical Analysis

We included all nonfederal US hospitals participating in the NDNQI in our analyses. Our
examination of the outcome data (rates and proportions) indicated that Poisson and binomial
regression models would not be appropriate due to overdispersion; for this reason, we fitted
negative- and p-binomial models to predict monthly (or quarterly) outcomes. The impact of
the CMS policy change was captured by including a dummy variable for time periods
affected by the policy change (0, before; 1, after) and an interaction term between this
dummy variable and a time trend. This approach allowed for the detection of changes in the
rate level (intercept) as well as changes in the time trend before and after the CMS policy
change (slope). An incidence rate ratio (IRR) or odds ratio (OR) of less than 1 associated
with the slope would suggest that the CMS policy change significantly reduced the outcome
trajectory.

For each outcome, we fit a negative binomial (B-binomial) model using the interaction term
between this dummy variable and a time trend (base model). We then estimated 4 other
versions of the model that added explanatory variables in blocks based on their level of
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observation (unit-level variables, then hospital variables, followed by market variables, and
then all variables). We used this approach because we were primarily interested in whether
inclusion of these additional variables had any effect on the direction, magnitude, or
significance of the estimated policy effect.

We considered several model adjustments to account for correlation within units and over
time and anticipatory or lagged responses. Models with lagged outcomes (time correlation)
and alternative change points (up to £3 months) did not yield qualitatively different results,
so we restricted inferences to our final models. Unit-level random intercepts were included
to account for correlation of outcomes within the same unit. The few missing outcomes data
were assumed to be missing at random.

Study Population

The 1381 hospitals contributing data to our study were located in all 50 states and the
District of Columbia. Characteristics of the hospitals reporting each outcome measure are
listed in Table 1. Compared with the average community hospital reporting to the AHA
Annual Survey of Hospitals, our reporting hospitals tended to be larger (14.6%-18.3% had
<100 beds vs 50.7% of AHA hospitals; £<.001), less likely to be located in rural areas
(1.7%-3.3% vs 25.3%; P<.001), more likely to be teaching (Council of Teaching Hospital
member or have residency training programs; 33.8%-38.5% vs 17.4%; P < .001), and more
likely to be nonprofit (82.9%-85.8% vs 59.9%; P< .001). Although participating hospitals
were more likely to be located in the Northeast and less likely to be located in the West, our
sample contains substantial representation from all 4 census regions.

Effect of the 2008 CMS Policy Change

Table 2 provides the results from the B-binomial model for HAPUs and negative binomial
models for the other 3 outcomes. Our results suggest that Medicare's nonpayment policy had
no effect on the trajectories of stage 111/IV HAPUs and injurious falls. The financial
penalties were associated with more substantial changes in the infection outcomes, with an
11% reduction in the rate of change in CLABSIs (IRR, 0.89; 95% CI, 0.83-0.95) and a 10%
reduction in the rate of change in CAUTIs (IRR, 0.90; 95% Cl, 0.85-0.95). These results
were stable after adjustment for unit-, hospital- and market-level factors.

The Figure illustrates the study results by presenting the fitted trajectories of HACs over
time (from the base model). Stage 111/I\VV HAPUs and inpatient injurious falls declined
somewhat steadily during the study period (July 1, 2006, to December 31, 2010), with the
policy introduction having little, if any, effect on their downward trend. Slight upward, but
statistically insignificant, trends occurred in CLABSIs and CAUTIs during the first 9 months
of our study period (January 1 to September 30, 2008), followed by significant downward
trends in the subsequent 27 months (October 1, 2008, to December 31, 2010).
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Discussion

Our results related to CLABSIs and CAUTIs differ from those reported by Lee et al,” who
found no evidence that the 2008 CMS nonpayment rule change had a statistically significant
effect on the rates of CLABSIs or CAUTIs. There are several possible reasons for this
discrepancy. First, the hospitals included in our samples were different; the Lee et al sample
included 398 hospitals or health systems located primarily in the Northeast (40.7%) and our
sample included 1381 hospitals, with strong representation in the South (32.8%-38.1%) and
Midwest (29.3%-30.2%). Our sample also included more non-teaching hospitals
(61.5%-66.2% vs 49.7%). Our data collection study time frame also differs from that of Lee
et al’: they included CLABSIs and CAUTIs from January 1, 2006, to March 31, 2011, and
our data for these measures covered January 1, 2008, to December 31, 2010. Although some
might argue that longer time frames are desirable, our sample size was large enough to
establish trends before and after the rule change in 2008.

Our findings suggest that the HACs Initiative was associated with at least a 10% reduction in
the rate of change in infections (CLABSIs and CAUTIs) but had no effect on the rates of
injurious falls or HAPUs. There are several factors that may account for this pattern of
results.

Although prevention guidelines existed for all measures included in the 2008 rule,16-20 not
all were supported by the same level of scientific evidence. Evidence-based procedures for
the prevention of CLABSIs and CAUTIs were relatively well developed prior to 2008.20-22
It is arguable that the evidence base supporting the prevention of injurious falls and HAPUs
was less robust. In fact, one comprehensive review?3 of inpatient falls prevention found that,
at best, multifaceted strategies may be able to reduce falls by 20%. Evidence-based
preventive strategies for pressure ulcers were widely available in 2008,24 but clinicians
expressed significant concerns over identifying stage | pressure ulcers on admission before
they became serious stage 111/IV ulcers and viewing all pressure ulcers as preventable.

Medicare's nonpayment policy may have been particularly successful in driving change for
infection outcomes because the science supporting infection prevention practices was
already well developed in 2008.21:22 Also of critical significance was the 2006 publication®
of the Michigan Keystone project results, which demonstrated dramatic declines of up to
66% in CLABSIs for more than 100 ICUs participating in the statewide collaborative. These
results generated a sweeping culture shift in critical care medicine, leading providers to no
longer view hospital-acquired infections as simply inevitable.2% In 2007, on the heels of their
successful CLABSI results, the Michigan Hospital Association Keystone Center launched a
statewide hospital initiative to reduce all hospital-acquired infections.®

In contrast, evidence-based falls prevention was not well developed, and there were
significant questions about the preventability of some HAPUSs.23 With respect to fall injuries,
authors of the CMS final rule noted, “we have not identified specific prevention guidelines
for the conditions.... We believe these types of injuries and trauma should not occur in the
hospital, and we look forward to working with CDC and the public in identifying research...
that will assist hospitals...to prevent these conditions from occurring.”1(P47215) With respect
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to pressure ulcers, CMS noted, “we believe the selection of this condition will result in
closer examination of the patient's skin on admission and better quality of care.... We
acknowledge the...concern that...some pressure ulcers are ‘unavoidable.” However, we
believe improved screening to identify pressure ulcers upon admission...will improve the
quality of care.”1(P47205) Thys, for both fall injury and HAPUs, CMS appeared to be relying
on penalties to drive more science rather than relying on the existing science to support
improvement.

Prevention of CLABSIs and CAUTIs may also be more amenable to standardization,
facilitating effective dissemination and implementation of process improvements. Best
practice guidelines for the prevention of CLABSIs and CAUTIs call for attention to a limited
set of critical events (eg, sterile insertion procedures®20 and earlier withdrawal of
catheters?6.27) and specific changes to purchasing patterns (antimicrobial catheters for
CLABSIs,22 chlorhexidine insertion-site patches?). In addition, these infections are more
likely to occur in ICUs or specialized units where a limited set of patients are under the
vigilant eye of a focused medical team and infection control departments. The CLABSI and
CAUTI “care bundles” that involve an ordered series of clearly defined, evidence-based
practices have gained widespread popularity.®19 Adoption of bundles and checklists has
been associated with significant reductions in CLABSIs and CAUTIs.28:29 |n contrast,
constant vigilance and teamwork across hospital units are critical to identifying patients at
risk for HAPUs or falls; the need for ongoing and comprehensive prevention in these areas
makes standardization far more challenging.23:24

Our study has several limitations. Hospitals reporting to the NDNQI during our study period
were somewhat larger, more often located in urban areas, and more likely to be non-profit
compared with the average nonfederal hospital reporting data to the AHA. Reporting to the
NDNQI is voluntary, and hospitals may choose not to report in a particular month or quarter.
Rates of reporting, however, are high, with 90% of eligible units reporting data and low rates
of missing data among outcomes (2%-4%). Also, the rates of these events are consistent
with those reported in other data sources,30-33 and nurse staffing trends at hospitals reporting
to NDNQI are similar to those reported in AHA data.3* There is evidence that NDNQI
participation is associated with improvements in nursing-sensitive quality indicators,35-37
but our study was designed to test the effect of the HACs Initiative beyond secular trends
that might be introduced by participating in NDNQI. Hospitals participating in NDNQI tend
to be larger and more urban and are more likely to be academically affiliated than are all US
hospitals, but we found that hospital- and market-level co-variates had little effect on our
findings.

Another limitation of the NDNQI data was that our measure of pressure ulcers represented
prevalence rather than incidence, but evaluators indicate whether the pressure ulcer was
present on admission vs acquired in the hospital. Although the falls data in NDNQI provide
incidence rates, they originate from hospital incident reports, which may not capture all
falls.38 The NDNQI CLABSI and CAUTI data were limited to ICU events, but the CMS
policy was not. Although ICUs are a very important site for these infections—2009/2010
National Healthcare Safety Network reports indicate that 63% of CAUTIs and 74% of
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CLABSIs occurred in 1CUs31-32—infections outside the ICU are a growing concern that our
data cannot address.

Finally, because we were evaluating the effect of a nationwide policy change, our study
design was, by necessity, a pre-post comparison of outcomes. It is not possible to attribute
the changes we observed to the policy alone, without consideration of other programs or
events that encouraged hospitals and providers to enhance prevention efforts related to the
targeted HACs. However, our analytical approach used appropriate statistical methods to
detect changes in both the (rate) levels and time trends. In addition, we adjusted for an array
of unit, hospital, and market characteristics and found no effect on our conclusions.

Despite these limitations, we believe that the NDNQI sample provided credible national
information on trends in HACs covered by the CMS policy change. One particular
advantage of this data set was a focus on nursing quality of care that was unrelated to
coding, which can reflect bias because of changes in Medicare reimbursement. It is not
likely that changes in CMS payment policy affected reporting to the NDNQI. Another
advantage of these data is that they provide unit-level information on adverse events and
staffing. To the extent that these outcomes were affected by unit-level factors, this
disaggregation may provide insights not offered by hospital-level data.

Conclusions

Despite the relatively modest financial effect of Medicare's HACs Initiative, the policy
appears to have been effective in the reduction of specific never events. In particular,
penalties may have been most effective where evidence for prevention was clearest or
prevention was more conducive to standardized dissemination and implementation. Our
results provide important insights relevant to other CMS initiatives related to HACs,
including public reporting of health care—associated infections (Hospital Compare) and
assessment of hospital penalties under the Hospital-Acquired Condition Reduction Program
to be implemented in fiscal year 2015 (mandated by the Affordable Care Act). Although the
former initiative uses transparency and the latter uses penalties, both initiatives provide
incentives for hospitals to improve their performance. Our results suggest that initiatives
focusing on areas with a well-developed evidence base for prevention and areas amenable to
standardization are more likely to be successful in driving improvement. Conversely, when
preventability and standardization are absent, our results suggest that the intended objectives
may not be achieved. When selecting new areas for quality improvement focus,
policymakers may wish to invest directly in the science, rather than rely on incentives to
drive scientific development, when a strong evidence base and standardization are lacking.
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