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Nursing Facilities Can Reduce
Avoidable Hospitalizations
Without Increasing Mortality
Risk For Residents

ABSTRACT Implementation of the Centers for Medicare and Medicaid
Services’ Initiative to Reduce Avoidable Hospitalizations among Nursing
Facility Residents reflected recognition of the adverse impacts of excess
hospitalizations on the cost of care and the well-being of long-stay
residents. Prior studies of the initiative have found favorable effects on
reducing hospitalizations and costs, but were these accompanied by
unintended consequences for well-being? We tracked all-cause mortality
rates in each year for the period 2014–16 among long-stay residents at
nursing facilities in seven states that participated in the initiative, and we
found no evidence of excess mortality. The initiative’s effects on mortality
rates were small—ranging from a reduction of 0.8 percentage points to
an increase of 1.5 percentage points, relative to changes in mortality rates
at comparison-group facilities—and none of the effects was significant.
This suggests that efforts to reduce unnecessary hospitalizations among
nursing facility residents can succeed without increasing mortality rates.

E
fforts to reduce hospitalizations
from nursing facilities have gath-
ered momentum in recent years,
catalyzed by ongoingMedicare pay-
ment reforms in both acute and

postacute care settings. Under the Hospital Re-
admissions Reduction Program (HRRP), which
has been in effect since 2012, hospitals are under
pressure to lower thirty-day readmission rates or
face penalties in the form of reduced Medicare
reimbursement. Under the Skilled Nursing
Facility (SNF)Value-BasedPurchasingProgram,
scheduled to start in fiscal year 2019, skilled
nursing facilities will similarly be subject to pen-
alties or rewards based on the SNF thirty-day
all-cause readmission measure. Although these
measures target Medicare beneficiaries receiv-
ing short-termpostacute care,Medicare-covered
hospital stays and SNF use among long-stay
nursing facility residents are common and are
significant drivers of Medicare program

spending.1

In September 2012 the Centers for Medicare
and Medicaid Services (CMS) implemented the
Initiative to Reduce Avoidable Hospitalizations
among Nursing Facility Residents, which was in
effect until September 2016. The initiative in-
volved seven organizations known as Enhanced
Care and Coordination Providers (ECCPs) that
were selected by CMS from solicited applica-
tions. Each selected organization, which includ-
ed academic institutions, quality improvement
organizations, health care systems, and a hospi-
tal foundation, sought to improve health out-
comes and quality of care, with a focus on reduc-
ing avoidable hospitalizations among long-stay
nursing facility residents. Each organization op-
erated in a different state (Alabama, Indiana,
Missouri, Nebraska, Nevada, New York, and
Pennsylvania) and developed and implemented
its own intervention model, within CMS guide-
lines, and tested it in fifteen to thirty nursing
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facilities within its state. A total of 143 nursing
facilities participated. TheseECCPmodels, docu-
mented in detail elsewhere,2,3 included varying
combinations of staff education, facility leader-
ship and physician engagement, and clinical
assessment and treatment of eligible residents
who experienced a change in condition. Previ-
ously these changes in condition might have
triggered a hospital transfer, but the initiative
sought to identify residents whose conditions
could be managed effectively within the nursing
facility and treat them there instead of hospital-
izing them. An evaluation of the initiative
was conducted by RTI International.2,3 The ini-
tiative had measurable effects on reducing
hospitalizations among long-stay residents in
participating facilities,2–4 both overall and for
potentially avoidable conditions as defined by
subject-matter experts.5 There were reductions
of 2.2–9.3 percentage points in the probability of
an all-cause hospitalization in 2015. Reductions
were greater in models where nurses provided
consistent clinical care, compared to models in
which nurses provided only education or inter-
mittent clinical care.2

Efforts to address unnecessary hospitaliza-
tions among nursing facility residents in long-
term care are warranted, given their high cost
and their adverse impact on residents.6,7 Howev-
er, therehasbeen scant attention to thepotential
unintended consequences of such efforts.8When
sick and frail residents whose conditions are
worsening are held in the nursing facility for
treatment in lieu of transfer to a hospital, resi-
dents’ illness severity and acuity levels could
escalate. A reasonable concern is whether the
facility can provide adequate clinical and sup-
portive care on site to successfully treat the res-
idents and avert potential negative health
consequences—including mortality. In this arti-
cle we report our findings in asking this ques-
tion: Given that hospital use was reduced, what
impact did the initiative have on the risk of mor-
tality among residents in participating facilities?
This article updates our earlier evaluation of the
initiative, which was summarized in an article
published in Health Affairs in March 2017.2

Study Data And Methods
Data And Study Population We used the CMS
Minimum Data Set nursing home resident as-
sessments, in conjunction with Medicare eligi-
bility and enrollment data obtained from the
IntegratedDataRepository system for the period
2011–16, to determine a resident’s eligibility for
inclusion in the initiative andevaluation2,3 and to
obtain their characteristics. The Medicare eligi-
bility and enrollment data also included date of

death, which we used to define the mortality
outcome.
According to the criteria set by CMS, residents

were eligible to participate in the initiative if they
were enrolled in fee-for-service Medicare, Med-
icaid, or a Veterans Affairs plan and if they had
resided in their facility for at least 101 days (the
cutoff used to define a stay as long-term) or had a
Minimum Data Set assessment indicating that
there was no active discharge plan in place.
For the purposes of this study, however, to be

able to track mortality—our outcome variable—
we also required that residents have at least one
month of enrollment in fee-for-service Medicare
in a study year. These criteria were applied to
residents in intervention and comparison fa-
cilities.
We used propensity score models to select

comparison facilities within the same state for
each intervention facility. Logistic regression
models were used to predict the probability (or
propensity) of ECCP participation for each facil-
ity, based on observed facility characteristics
(measured in 2012, the year before implementa-
tionof the initiative began).Theobserved facility
characteristics included staffing levels and mix,
number of beds, payer mix, chain membership,
ownership type, residents’ case-mix, and pres-
ence of special care units. ECCP and comparison
facilities were then matched based on their re-
spective probabilities of being an intervention
facility. To ensure a sufficient sample size, we
matched two comparison facilities to each ECCP
facility in all states except Nevada. There we in-
cluded all non-ECCP facilities in the comparison
group because there were fewer non-ECCP than
ECCP facilities. More details about the propensi-
ty score modeling are provided elsewhere.2

The number of residents who met the inclu-
sion criteria for this evaluation varied by year.
On average, we included about 64,300 eligible
residents each year from both the intervention
and comparison groups of facilities across all
seven states in the annual analytic sample. Of
these residents, approximately 23,700 were
from the 143 intervention facilities, and approx-
imately 40,600 were from the 262 comparison
facilities. Sample sizes in the two groups com-
bined varied across the seven states, ranging
from an annual average of about 5,000 residents
in Nebraska to about 20,000 residents in
New York.
Outcome Variable: Mortality To examine

whether there was a relationship between the
initiative and mortality, we defined a dichoto-
mous mortality variable per resident per year.
The variable was coded 1 if a resident’s date of
death fell within the period during which he or
she was eligible for the initiative in a given year,
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or within thirty days following that period—
including up to thirty days into the next year
for those who were eligible in December. Other-
wise, it was coded 0. Thus, for example, if a
resident was discharged from a nursing facility
(perhaps to a hospital), did not return to the
facility within thirty days, and died within the
thirty days following the nursing facility dis-
charge, that death was captured in the outcome
variable. If the resident died after that thirty-day
window, the death was not counted because the
attribution of mortality risks to the initiative
grows more tenuous the longer the time period
after the resident was discharged from the
facility.
Independent Variables Inmultivariate anal-

ysis, we adjusted for resident and facility char-
acteristics as risk factors for mortality. Resident
characteristics included demographic informa-
tion, long-stay status (that is, having stayed
101 or more days or having no active discharge
plan), functional status, clinical conditions, and
comorbidities grouped as Hierarchical Condi-
tion Categories.9 Health characteristics were
measured before the start of each person’s eligi-
bility for each analysis year. We also controlled
for the number of days in each year of eligibility
for the initiative (referred to as the exposure
period). Facility characteristics, obtained from
the Certification and Survey Provider Enhanced
Reports (CASPER) system, included staffing lev-
els and mix, number of beds, payer mix, chain
membership, ownership type, residents’ case-
mix, and presence of special care units. A com-
plete list of these variables and their summary
statistics are in the online appendix.10 Overall,
individual-level characteristics were similar and
comparable between intervention-facility resi-
dents and those in the matched comparison
facilities in all states. There were relatively more
differences in certain facility-level variables be-
tween the intervention and comparison groups
in some states, despite our best attempts to
match them on multiple characteristics. These
differences were adjusted for in multivariate re-
gression analysis.
Statistical Analysis We used difference-in-

differencesmultivariate regressionmodels to es-
timate the initiative’s effect on the probability of
death among long-stay residents in intervention
facilities, relative to that among residents in
comparison facilities. Specifically, the effect
measured the differential in the mortality rates
between the two groups during 2014–16, ac-
counting for pre-initiative mortality differences
between them in 2012. In the statistical model,
this effect was captured by interacting a term for
residing inanECCP facilitywithan indicator that
the observation took place during the interven-

tion period. The data for 2013 were included in
regression models (marked by a stand-alone
dummy variable for that year) but were not used
in the estimate of the initiative’s effect on mor-
tality because 2013 was a transition year during
which the initiative was being phased in.
We conducted a separate analysis for each state

because of the variability in both intervention
design and implementation across the seven
state-specific ECCPs.We also performed a pooled
analysis that combineddata for all seven states in
a single model, treating the initiative as a whole.
Because our outcome was dichotomous, we

estimated a logistic regression model using a
generalized estimating equation method, speci-
fying an exchangeable working correlation
structure to account for the clustering of resi-
dents within facilities, and calculated robust
standard errors.We computed and present mar-
ginal effect estimates in terms of percentage-
point changes in the probability of death, along
with estimated 90% confidence intervals (the
standard for the CMS evaluation). We also pre-
sent the marginal effect estimates as a percent-
age of the average mortality rate over the period
2014–16, to provide a sense of the relative size of
the percentage-point effect estimate.
Limitations This study had some limitations.

First, as noted above, the comparison group in
Nevada was limited to a small number of non-
ECCP facilities thatwerenotmatchedonpropen-
sity scores, in contrast to the larger propensity
score–matched comparisongroupsused in other
states. Therefore, the estimated ECCP effect in
Nevada should be interpreted with caution.
Second, although we had the date of death for

residents who died, wewere unable to determine
the site of death. Since our study sample con-
sisted of long-stay nursing facility residents, it
is likely thatmost of themdied in the facility, but
some could also have died elsewhere.11 It is pos-
sible those who died outside the facility might
have died because of poor care from another
medical provider. This could have biased our
estimate of the initiative’s effect on mortality.
However, to the extent that deaths outside of
the nursing facility occurred similarly in both
the intervention and comparison groups and
in the pre- and post-initiative periods, the
differencing approach in themodelingmitigated
any effect. If instead there were systematic dif-
ferences in the setting of death across the groups
or time periods, then the effect on the results
would be unclear, and future analyses of the
place of death of long-term nursing facility res-
idents may be warranted.
Third, our analysis controlled for exposure pe-

riod, defined as the number of days in each year
of eligibility for the initiative. Although this var-
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iable was intended to adjust for residents with
different exposure periods, those who died dur-
ing the year would necessarily have shorter
exposure periods. Therefore, we conducted a
sensitivity analysis in which we omitted the ex-
posure period control variable. Our findings,
shown in appendix table 4,10 remained robust—
which suggests that there is no evidence of any
differential impact of the initiative on mortality
rates in participating facilities, relative to com-
parison facilities.
Lastly, the ECCPs and their nursing facilities

participated in the initiative voluntarily.We did
not have complete information about the selec-
tion process—in particular, how the participat-
ing facilities were recruited. For example, it is
possible that the participating facilities were
more dedicated and self-motivated than nonpar-
ticipants in efforts to reduce hospital transfers
among their residents. The inherent limitations
of evaluating a voluntary initiative, including the
challenge in matching a comparison group and
the potential selection bias in impact analysis,
are not to be overlooked. Given these limitations
and the limitedgeographic focusof the initiative,
the findings from our study might not be gener-
alizable to nursing facilities and their residents
nationally.

Study Results
During the three mature years of the initiative,
2014–16, roughly a quarter of the long-stay res-
idents of all Enhanced Care and Coordination
Provider and comparison facilities died each

year (see the first numeric column in exhibit 1
and the appendix).10 Exhibit 1 also shows the
average effects of the ECCP intervention over
the three-year period on the probability of mor-
tality among residents in facilities that partici-
pated in the initiative, relative to those in com-
parison facilities, measured in percentage-point
changes (see the second numeric column in ex-
hibit 1). The last numeric column in exhibit 1
shows the relative magnitude of the effect esti-
mates in terms of percent changes, calculated by
dividing the effect estimates (percentage points
shown in the second numeric column in exhib-
it 1) by the average mortality rate across all res-
idents of theECCPandcomparison facilities over
the period 2014–16 (shown in the first numeric
column in exhibit 1).
The effect estimates indicate that the initiative

was associated with a slight nonsignificant re-
duction in the probability of mortality for ECCP
facility residents in New York (a reduction of 0.8
percentage points) and with a slight nonsignifi-
cant increase in mortality in the remaining
six states. In those six states, however, the effect
sizes were small—changes of 0.3–1.5 percentage
points. None of the effects was significant
(p > 0:36 in all cases). Based on the pooled anal-
ysis that combined data for all seven states, the
initiative was associated with a slight reduction
in the probability of mortality (0.2 percentage
points), which was also not significant
(p ¼ 0:67). The direction of this overall effect
estimated from the pooled analysis appears to be
driven by data from New York, which had the
largest sample size in each year. A pooled analy-

Exhibit 1

Mortality rates among nursing facility residents in seven states participating in the Enhanced Care and Coordination
Provider (ECCP) intervention, and effect estimates of the intervention on the probability of mortality per resident per year
during the three-year intervention period, 2014–16

State
Mean mortality
ratea (%)

Effect estimate
(percentage points)

Relative effect
(% of the mean)

Alabama 25.4 0.3 1.1

Indiana 27.5 0.5 1.6

Missouri 26.6 1.5 5.5

Nebraska 28.6 1.1 3.7

Nevada 24.4 0.9 3.7

New York 23.4 −0.8 −3.5
Pennsylvania 26.0 0.4 1.5

Pooled analysis
All states 25.4 −0.2 −0.7
All states except New York 26.3 0.2 0.8

SOURCE Authors’ analysis of data for 2011–16 on long-stay nursing facility residents included in the evaluation of the Initiative to
Reduce Avoidable Hospitalizations among Nursing Facility Residents of the Centers for Medicare and Medicaid Services. NOTE No
effects were significant (α ¼ 0:10). aUnadjusted mean mortality rate across all residents of the ECCP and comparison facilities during
the three-year period, weighted by the number of residents in each year.
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sis for the six states excludingNewYork resulted
in an effect estimate pointing to a slight increase
in the probability of mortality (0.2 percentage
points). However, this estimate was far from
significant (p ¼ 0:69). Thus, there was no evi-
dence of an initiative effect on mortality, in
pooled analyses both including and excluding
New York. The effect estimates and their 90%
confidence intervals, for individual states and
for all seven states combined, are also illustrated
graphically in exhibit 2.
In a separate set of regressionmodels, we esti-

mated the ECCP effects on mortality separately
for 2016, the most mature intervention year, for
a robustness check on the effect estimates re-
portedabove—whichwereobtained frommodels
combining the three years into a single interven-
tion period. The models for the 2016 ECCP ef-
fects yielded similar results, as shown in appen-
dix table 5.10 None of the 2016 effect estimates
was significant.

Discussion
We found no evidence of an increase inmortality
rates among long-stay residents whose facilities
participated in the Initiative toReduceAvoidable
Hospitalizations among Nursing Facility Resi-
dents during its three-year implementation peri-
od, 2014–16, relative to changes in mortality
rates among residents of comparison facilities,

after we accounted for baseline differences in
mortality between the two groups of residents
and a comprehensive list ofmortality risk factors
at both the individual and facility levels in each
year. In the evaluation of the initiative, strong
evidence was reported of its effectiveness in
reducing hospital inpatient admissions, outpa-
tient emergency department visits, and hospital-
ization-related Medicare expenditures for resi-
dents of Enhanced Care and Coordination
Provider facilities during the same period.3 Col-
lectively, these findings suggest that the nursing
facilities participating in the initiative managed
to reduce hospitalizations among their residents
without raising mortality rates.
In the broader population of fee-for-service

Medicare beneficiaries, one recent study re-
ported evidence of reduced thirty-day and
one-year hospital readmissions but increased
mortality rates following implementation of
the Medicare Hospital Readmissions Reduction
Program, in a small cohort of patients dis-
charged after hospitalizations for heart failure
in the period 2006–14.12 Another study, based on
national data for patients admitted for heart fail-
ure, acute myocardial infarction, and pneumo-
nia in the period 2008–14, reported a significant
reduction in thirty-day readmission rates, a
trend that was not accompanied by an increase
in thirty-day mortality rates after hospital dis-
charge over the study period.13 Although neither
study was specific to posthospital discharge set-
tings, the finding fromthe latter study is closer to
our results on mortality among long-term care
nursing facility residents—the first of its kind, to
ourknowledge.Thecumulative evidence fromall
of these studies, although still early and limit-
ed,14 lends support to ongoing public and private
initiatives aimed at reducing avoidable hospital
admissions and readmissions across care
settings.
In nursing facilities, staff members as well as

residents and their family members sometimes
insist on transferring sick residents to the hos-
pital out of concern that the nursing facility
might not be adequately equipped and staffed
to manage and treat them.15 Such concerns
may be alleviated in light of our finding that
reductions in hospital transfers can be achieved
without adverse impact onmortality rates. Addi-
tional results from the evaluationof the initiative
also indicated no detrimental impact on quality
of care measures for participating residents
based on the Minimum Data Set.3

It could be argued that without the external
support provided by ECCP staff members, the
nursing facilities that participated in the initia-
tive might not have succeeded in reducing hos-
pital transfers of their residents while keeping

Exhibit 2

Effect estimates of the Enhanced Care and Coordination Provider (ECCP) intervention on
the probability of mortality per nursing facility resident per year during the three-year
intervention period in seven participating states, 2014–16

SOURCE Authors’ analysis of data for 2011–16 on long-stay nursing facility residents included in the
evaluation of the Initiative to Reduce Avoidable Hospitalizations among Nursing Facility Residents of
the Centers for Medicare and Medicaid Services. NOTES Each ECCP was in a different state. The
whiskers represent 90% confidence intervals. See exhibit 1 for the mean mortality rates for the
intervention period.
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mortality risks stable. Indeed, the overall success
of the initiative hinged upon one defining fea-
ture: the presence in some interventions of ECCP
nurses and nurse practitioners, who provided an
extra set of hands in facilities to help identify,
assess, monitor, and manage residents’ condi-
tion changes.Whether the nurses provided clini-
cal care and education or education only, facility
staff members generally were very positive about
the role of the nurses and their ability to enhance
the quality of care that facility residents re-
ceived.3

A practical implication of our findings may
rest with this question: Given that beds certified
for skilled nursing care and those for long-term
care are often in the same facilities, without the
extra support from outside entities such as the
ECCP, can these facilities safely treat a signifi-
cant proportion of long-stay residents with an
acute change in condition themselves instead of
transferring them to a hospital? Although the
answer to this question remains speculative
without the support of empirical evidence, it is
conceivable that some facilities today couldmeet
this challenge, given their increased “medicali-
zation” to accommodate the growing needs of

postacute care patients and residents with com-
plex conditions.16 That is, the enhanced post-
acute care capacity—the more highly trained
staff members who primarily focus on postacute
patients—may have a “spillover” effect that ben-
efits long-term care residents in the same facili-
ties,much as the residents in our study benefited
from enhanced care through the ECCPs. Howev-
er, financial incentives—through additional
MedicareorMedicaidpayments, orboth—would
be required to enable the better-trained staff
members to provide this enhanced care to
long-term residents. Various alternative pay-
ment models that aim to reduce hospitalizations
could be informed by this study. Accountable
care organizations, bundled payment, and man-
aged care have the effect of encouraging the pro-
vision of a higher level of care in nursing facili-
ties. In these cases, savings from reduced
hospitalizations could finance that care.

Conclusion
We found no evidence of any differential impact
of the Initiative to Reduce Avoidable Hospital-
izations among Nursing Facility Residents on
mortality rates in participating facilities, relative
to those in comparison facilities. This finding
suggests that with the clinical and training sup-
port provided by Enhanced Care and Coordina-
tionProvider staff, the facilities that participated
in the initiative could treat andmanage thewors-
ening conditions of residents while reducing or
preventing unnecessary hospitalizations of res-
idents without adversely affecting their survival.
With increased clinical care capacity and staffing
support in identifying, assessing, monitoring,
and managing residents’ condition changes on
site, this success might also be within the reach
ofnursing facilities that didnotparticipate in the
initiative. ▪
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