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By David L. Chin, Heejung Bang, Raj N. Manickam, and Patrick 5. Romano

ﬁ;thinking Thirty-Day Hospital
Readmissions: Shorter Intervals
Might Be Better Indicators Of

Quality Of Care

ABSTRACT Public reporting and payment programs in the United States
have embraced thirty-day readmissions as an indicator of between-
hospital variation in the quality of care, despite limited evidence
supporting this interval. We examined risk-standardized thirty-day risk of
unplanned inpatient readmission at the hospital level for Medicare

patients ages sixty-five and older in fo

ur states and for three conditions:

acute myocardial infarction, heart failure, and pneumonia. The hospital-
‘level quality signal captured in readmission risk was highest on the first

day after discharge and declined rapidly until it reached a nadir at seven
_ - days; as indicated by.a.dec

Sim_-i-I-ar-pattemS“*WéfE“‘§E"ﬁ’3E?ﬁ’és?’tﬁf"é’é’iﬁ—ﬁfiﬁoses. The rapid decay
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In the quality signal suggests that most readmissions after the seventh
day postdischarge were explained by community- and household-lIevel
factors beyond hospitals’ control. Shorter intervals of seven or fewer days
might improve the accuracy and equity of readmissions as a measure of
hospital quality for public accountability,

educing the number of prevent-
able hospital readmissions has be-
come a national health policy pri-
ority.' In an effort to achieve this

; goal, the Affordable Care Act au-
thorized the Centers for Medicare and Medicaid
Services (CMS) to penalize acute care hespitals
for excessive unplanned readmissions. Through
this authority,
admission Reduction Program {HRRP) and de-
veloped methods to measure and publicly report
the hospital-wide all-cause, unplanned readmis-
sion rates occurring within thirty days of dis-
charge for each hospital.? The National Quality
Forum has endorsed all of these measures and
several other readmission measures for adults,
focusing on acute myocardial infarction,? heart
failure,* pneumonia,’ chronic obstructive pul-
monary disease,® hospital-wide readmission,’
vascular procedures,® cardiac stent interven-
tions,” coronary bypass graft surgery,' and total

CMS created the Hospital Re- -

‘hip and knee replacement.” The use of all-canse,

unplanned readmission measures? for quality
measurement is being extended to accountable
care organizations,

The CMS condition-specific technjcal reports
state: "Outcomes occurring within 30 days...can
be influenced by hospital care and the early tran-
sition to the outpatient setting.”** The HRRP
was built on this premise that hospitals’ scope of
responsibility should include postdischarge care
coordination, although essentially no empirical
evidence supports the use of a thirty-day re-
admission interval for assessing hospital-modi-
fiable quality in all settings and clinical do-
mains."™!” Despite substantial economic impact
on facilities, and potential impact on the care
that patients receive, it is not clear whether hos-
pitals can practicably affect care for such a long
period after discharge. For this Teason, many
researchers remain skeptical about the use ofa
thirty-day readmission interval for all conditions
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—and procedures.

18,19

nonfederal hospital in Arizona, California, Flor-

Hierarchical models provide a statistical meth-
od to account for patient characteristics and to
separate the readmission risk component asso-
ciated with hospitals from the readmission risk
associated with nonhospital sources.” The con-
ventional parameter to quantify this relationship
is the intracluster correlation coefficient (1CC),
which represents the proportion of risk ex-
plained by hospitals (between-hospital varia-
tion) compared to the total risk in the population
(allvariation).” If readmissions are heavily influ-
enced by hospital practices (for example, inpa-
tient care, discharge planning, or care coordina-
tion), then between-hospital variation should be
large compared to total variation, and the ICC
should be relatively large. Conversely, if patient
or household characteristics (for example, edu-
cational attainment, access to primary care, fam-
ily support, or community resources) are domi-
nant drivers of readmission risk, then the ICC
should be relatively small. For example, the team
that developed CMS’s methods for analyzing
both thirty-day mortality and readmissions re-
ported hospital ICCs of 4.8-5.3 percent for mor-
tality measures and 1.5-2.6 percent for readmis-

ida, and New York during the study years were
eligible for inclusion. We adapted source code
developed by the Yale School of Medicine’s Cen-
ter for Outcomes Research and Evaluation
(CORE)} for measuring risk-standardized read-
mission rates,**” as defined by the inpatient pro-
spective payment system Final Rule,! to create
three encounter-based cohorts: acute myocardial
infarction, heart failure, and pneumonia, Hospi-
tal encounters in these coharts were mutually
exclusive, but individual patients might cross
between cohorts, Similarly, we applied CORE
criteria from the hospital-wide all-cause, un-
planned readmission measure to create five mu-
tually exclusive cohorts: medicine, surgery and
gynecology, cardiorespiratory, cardiovascular,
and neurology.? All encounters in the three
risk-standardized readmission rate cohorts were
also selected for one of the five hospital-wide all-
cause, unplanned readmission cohorts.
Following CMS and CORE specifications, a
hospital encounter was eligible for inclusion if
the patient was discharged alive at age sixty-five
or older. We excluded encounters that occurred
in psychiatric, rehabilitation, long-texm care, or

_sion _measures.”

prospectivepaymentsysteme=exemptcancerhos:
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- Given this conceptual framework, we calculat-

ed the 1CC acrdss a range of postdischarge time
intervals and conditions, while adjusting for the
contribution of patient-level clinical risk factors.
This analytic approach allowed us to measure
how hospital-level variation in readmission risk
changes over time after discharge, independent
of patient characteristics. We hypothesized that
hospital-level variation would rapidly decrease
within ten days after discharge in a diverse pop-
ulation of older adults and that this decrease
would occur more quickly after medical admis-
sions than after surgical admissions, as a result
of late postoperative blood clots and infections
that might reflect the quality of inpatient care.

Study Data And Methods
paTA sounrces Using the State Inpatient Data-
bases and State Emergency Department Data-
bases from the Healthcare Cost and Utilization
Project,’® we constructed an all-payer data set
from Arizona (2005-07), California (2005-11},
Florida (2005-12), and New York (2006-11). We
selected these states and years because they of-
fered large, diverse populations that accommao-
dated longitudinal patient-level analysis and
their data were relatively inexpensive to pur-
chase. The University of California, Davis, Insti-
tutional Review. Board approved the study
protocol.

popuLaTiON Patients discharged from any
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pitals; patlents-discharged-against-medical-ad--
vice; patients transferred to another acute care
facility; and patients admitted fora primary psy-
chiatric diagnosis, rehabilitation, or medical
treatment of cancer were also excluded. Addi-
fional methodological details are provided in on-
line Appendix 1a.**

outcomes We adapted the CORE source code
to determine whether a patient experienced an
unplanned readmission for all risk-standardized
readmission rate and hospital-wide all-cause, un-
planned readmission cohorts; we repeated this
determination each day, from one to ninety days
after the index discharge. This range was chosen
not only to contain the entire thirty-day interval
used in CMS measures but also to capture later
readmissions that might or might not be related
to care during the prior hospitalization,***®

STATISTICAL ANALYSIS We calculated summary
statistics for the demographic and clinical char-
acteristics of hospital encounters in the acute
myocardial infarction, heart failure, and pneu-
monia cohorts and a composite of all hospital-
wide all-cause, unplanned readmission cohorts.
As described by CMS and CORE, we estimated
the base readmission measures separately using
hierarchical logistic regression models. The
acute myocardial infarction, heart failure, and
pneumonia models were adjusted for age, sex,
and clinical risk factors (see Appendices 2a, 2h,
and 2c for risk-standardized readmission rate
risk factor prevalence).”* Each of the hospital-




wide all-cause, uniplanned readmission models—
.. medidine, surgery and gynecology, cardiorespi-
fory, cardiovdscular, and neurology—was ad-
or-age, clinical risk fagtors (see Appen-
dit 2d.for hospital-wide all-cause, unplanned
readmission risk factor prevalence),* and prin-
cipal diagnosis.” For each postdischarge interval,
from one day to ninety days, we fitted a separate
model and estimated the ICC, which represents
the proportion of variation in readmission risk
associated with the hospital, compared to varia-
tion associated with all other factors, -2 Addi-
tional statistical details are reported in Ap-
pendix 1b, %

We evaluated the consistency of our findings
across states for the risk-standardized readmis-
sion rate cohorts and performed a stratified anal-
ysis to calculate the ICC for seven- and thirty-day
readmissions, We also determined how much a
hospital’s performance changed between day
seven and day thirty (measured by risk-standard-
ized readmission rate percentile), to determine
whether some hospitals appeartoaffectreadmis-
sion over longer intervals,

ROBUSTNESS ANALYSES INCLUDING GEODEMO-
GRAPHIC FAcToRrs To explore the robustness of

el foincly e'_adgﬁﬁm@&gﬁdt&}thét%ﬁﬁéh&affectﬁgiﬂfh'ospifélsrﬁtons1dermg “all "hospital-wide -

- readmission risk but are outside the hospital's
influence and not directly related to clinical care
processes. These factors included fixed effects
for hospital location (state), patientlevel ru-
ral-urban continuum category,” and median
household income quartile for patient ZIP
code.” We fitted a geodemographic-extended
model for each cohort, adjusted for these addi-
tional covariates, and then compared the ICCs
from these models to the ICCs from our base
models, at each interval from one to hinety days.

To evaluate the impact of hospital discharge
practices (for example, short length-of-stay), we
calculated the correlation (weighted by hospital
volume) between median length of stay and the
risk of readmission at intervals from one to ten
days. Finally, to verify data validity, we used “ad-
mission source” and “point of origin” variables
to assess the percentage of readmissions in our
analysis that the receiving hospital reported as
incoming transfers, stratified by the length of
the time-to-readmission intervai,

LIMITATIONS Several limitations should be not-
ed. Although our study population included four
demographically and geographically diverse
states, these states might not be representative
of the United States, and most of our data pre-
date implementation of the HRRP. Identifiers
used to link unique patients across multiple en-
counters are state-specific; therefore, out-of-
state readmissions could not be detected, poten-
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tially leading to underestimation of readmission

rates, We used all-payer data to capture both fee-

for-service and managed care enrcllees in Medi-
care, given that Medicare Advantage plans have
more than 35 percent of the market in these four
states.” Qur findings should be confirmed using
Medicare fee-for-service data and post-HRRP all-
payer claims data sets,

We employed the ICC as a measure of the hos-
pital quality signal, in accord with recommenda-
tions from the Committee of Presidents of Sta-
tistical Societies.? Although this measure has
been used in similar research,*7* hagpital
quality is a complicated tonstruct that might
not be fully captured by any single metric. For
example, low ICCs could indicate that all hospi-
tals have similarly excellent (or poor) quality, or
that all patients have similar risk of readmission
(at any hospital), although the latter interpreta-
tion is less plausible,

Study Results

HOSPITAL AND PATIENT CHARACTERISTICS Of the
66,741,340 hospital discharge records available,
our study sample included 15,212,575 index hos-

all-cause, unplanned readmission measures,
the median number of encounters per hospital
was 10,942 (interquartile range: 2,904 to
24,796). Patients’ median age was seventy-eight
(IQR:71-84}, 56.5 percent were ferale, 71,7 per-
cent were white, and 89,7 percent had Medicare
as the primary expected payer (Exhibit I) (see
Appendix 3 for additional descriptive sta-
tistics).

READMISSION MEASURES Unplanned readmis-
sions accounted for 90.1 percent of all-cause re-
admissions. The observed thirty-day unplanned
readmission rate was 17.5 percent for acute myo-
cardial infarction, 23.6 percent for heart failure,
17.6 percent for pneumonia, and 15.5 percent for
hospital-wide all-cause, unplanned readmis-
sions. Among subcategories of the Tatter, ob-
served thirty-day unplanned readmission rates
were 17.1 percent for medicine, 11.3 percent
for surgery and gynecology, 20.6 percent for
cardiorespiratoly, 12.5 percent for cardiovascu-
lar, and 13.7 percent for neurology,

Patients who resided in ZIP codes in the lowest
household income quartile had higher thirty-day
readmission risk (odds ratio: 1.1 relative ta the
highest household income quartile; p < 0.001)
in all cohorts (see Appendix 4 for geodemo-
graphic risk estimates).* Similarly, patients re-
siding in the smallest Tural communities, com-
pared to the largest urban cominunities,
experienced at least 41 percent greater thirty-
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EXHIBIT 1

Characteristics of hospital encounters among acute myccardial infarction, heart failure, pneumonia, and combined

hospital-wide readmission cehorts

: Acute myocardial
Characteristic

infarction
No. of patient encaunters 363,534
No. of hospitals 558
Meen age® (years) 782
Female 47 2%
Race or ethnicity® .
White 73.3%
Hispanic 117
Black 63
Other* 8.7
Mean no. of comosbidities’ 28
State®
Arizona 23%
California 354
Florida 420
New York 203
Hospital type”
Nanprofit 752%
Investar-owned 18.7
Missing 6.1
suu;zcn-Authu !

D.;par-trneﬂt-D_ata_ha_sg:..Ari'iQn’af[EDU..S-0?); California (2005113

Hospital-wide

Heart failure Pneumonia readmission
900,632 648371 15212575
750 784 910
80.2 798 78.0
53.4% 53.5% 56.5%
6B8.4% 728% 71.7%
13.2 124 121
118 &3 8.3
74 g4 79
33 1.9 18
1.8% 25% 2.3%
357 418 364
39,5 34.2 392
230 217 222
74.9% 76.5% 79.8%
1956 184 181
35 5.1 2.1

data from the Heattheare Cost and Utilizatian Project, State inpatient Database, and State Emergency
GHGER

mw&mmgewu—-stammuzamn for

age was B.2 for acute myocardiat infafction, B forheart faliurs,

B.1"F6F pretionta; and B0 for haspltal-wide atl-eause-uaplannad T

readmission. "Not included in the geodemngraphic—extended models. fIncludes Asian or Pacific lslander, Mative American, ather race,
and missing. “Elixhauser A, Steiner €, Harris DR, Coffey RM. Comorbidity measures for use with administrative data. Med Care.

1998;36{1};8-27. *Models adjusted far ZIP cade did not converge.

day readmission risk (for example, pneumonia
odds ratio: 1.41; p = 0.01). State-level ICCs for
California, Florida, and New York were similar

"to that of the multistate population, but Arizo-
na's ICCs were consistently larger in all cohorts
(see Appendices 5, 6a, &b, and 6c for state-level
comparisons).* Mean hospital volume was con-
sistently lowest in Arizona and highest in
New York.

BETWEEN-HOSPITAL variaTion The ICC for all
three specific medical conditions dropped rapid-
ly from 2.7 percent (acute myocardial infare-
tion), 1.6 percent (heart failure), and 3.2 percent
(pneumonia) on the first day after discharge, to
less than 1.0 percent (all three cohorts) by day
four, reaching a minimum of 0.8 percent or less
at seven days after discharge (Exhibit 2). Across
all of these measures, mostofthe hospital quality
signal dissipated Dby the seventh day after
discharge—for example, the 1CC decreased be-
tween the first day and the seventh day by 78 per-
cent, 49 percent, and 76 percent among patients
admitted with acute myocardial infarction, heart
failure, and pneumonia, respectively. Hospital-
level variation in models with geodemographic
adjustments followed the same trend but was
Jower than that in the base models (Exhibit 3;
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ENMBARGOED UNTIL Tuesday, October 4 at 4APM ET

see Appendix 7 for hospital-wide all-cause, un-.
planned readmission models).*

After the tenth day, hospital-level variation
rose slightly but steadily in the base models
forrisk-standardized and hospital-wide readmis-
sions to 0.84-1.10 percent at the thirtieth day
and 1.01-1.23 percent at the ninetieth day after
discharge (mean ICC difference between day
ninety and day ten: 0.38 percent; 95% confi-
dence interval: 0.30, 0.45). However, hospital-
level variation did not rise, orrose only minimal-
ly, between the tenth and ninetieth days in the
eight models extended to include geodemo-
graphic covariates (mean 1CC difference between
day ninety and day ten: 0.16 percent; 95% CI:
0.11, 0.20). The acute myocardial infarction co-
hort differed from other cohorts, with an earlier
rise in hospital-level variation between the tenth
and twentieth postdischarge days (Exhibit 3; see
Appendix 7 for hospital-wide all-cause, un-
planned readmission models).** Among state-
gtratified analyses, readmissions within seven
days were too rare to determine the hospital-level
variation. When we compared seven- versus thir-
ty-day readmissions, the median hospital rank
change was 11.4-11.8 percent (see Appendic-
es 8a, 8D, and 8¢ for ranked differences).”



ROBUSTNESS ANALYSIS A weak correlation be-
tween the hospital-level median length of stay
and readmission rate was found on the first post-
discharge day in the cardiovascular cohort (r =
~0.08; p = 0.026); this relationship was not sig-
nificant in other cohorts (see Appendix 9 for
hospital-level readmission rates versus length-
of-stay).*" Among readmissions in our analysis,
only 2.2-2.6 percent were reported by the recejv-
ing/admitting hospital as incoming transfers
(see Appendix 10 for validation of discharge dis-
position),* which suggests that this problem
was rare and cannot account for ghserved ICC
changes over time,

Discussion .

Readmission rates were first introduced in 1953
to characterize risk among neuropsychiatric pa-
tients discharged from Department of Veterans
Affairs (VA) hospitals® but gained prominence
in 2010 with CMS’s adoption for use in the Hog-
pital Risk Reduction Program.? Previous studies
have reported the percentage of patients re-
admitted within various intervals,® but these
studies did not address the untested assumption

that thirty days is the optimal-interval forasees"

EXHIBIT 2

Intracluster correlation coefficient estimates at specific readmission intervals from one to

ten days, for acute myacardial infarction, heart failure, and pneurnonia

35% -
30% -

-

[=

2

E 25% -

-1}

Q

1w

=

B 20% -

'

m

]

=

S 15% -

[

2

3

——— 1.[}0’ -

"é - Heart fatlure

5 o B N

= _, Pneumonia
05% - & B——* Acute myccardial

infarction

0.0%

0 1 2 3 4 5 5 7 B

Days until readmission

source Authors’ analysis of data from the Healthcare Cost and Utilization Praject, State Inpatient

Datahase, and State Emargen_cy,Depa_rtmenLDatabase.LAfizuna"(Z

005-07); California (2005211},

'Flnrida-(-iGBE'—]—E);—and-Néw*(urk‘(’ZCJumj I} wove Data represent unadj_usr_gd base modsls by.cohort, ..o

_ T;aipillg,haspital-lﬁvelf(,thatfisrbet-weén-hospital)
variation.” To understand whether shorter or
longer intervals would better identify the hospi-
tal quality signal, we implemented the hierarchi-
cal models developed by CMS™57 across three
reported patient cohorts and ascertainment in-
tervals from one day to ninety days,

PRIMARY FINDINGS Our analysis revealed four
. primary findings: First, hospital-level variation
was low at the conventional thirty-day cutoff for
all patient cohorts, ranging from 1.1 percent for
surgery to (.8 percent for pneumonia. Second,
hospital-level variation was consistently and sub-
stantially higher within the first several days af-
ter discharge (with values as high as 3.2 percent
for the pneumonia cohort on the first post-
discharge day), reaching a nadir around seven
days. Taken together, these findings suggest that
a five-to-seven-day ascertainment interval wonld
better capture hospital-attributable readmis-
sions, particularly when compared to intervals
of thirty, sixty, or ninety days.2¢
Third, the optimal interval for capturing hos-
pital-level variation in the risk of readmission
Appears to vary across conditions. For example,
the acute myocardial infarction cohort (in which
47 percent of patients had at least one major
procedure) manifested the greatest increase in
hospital-level variation after the tenth post-
discharge day,
Fourth, CMS’s current risk-standardized re-
admission models (which adjust only for patient

age, sex, and clinical characteristics) unexpect-
edly showed increasing hospital ICCs with longer
ascertainment periods, from seven to ninety
days. However, this effect largely disappeared
after adjustment - for geodemographic effects
outside the hospital’s control {(state, rural-urban
designation, and median household income).
This suggests that much of the presumed hospi-
tal quality signal at thirty days and beyond could
be attributable to characteristics of the commu-
nities within which hospitals are situated,
CONTEXT AND COMPARABILITY Weused all-pay-
er linked claims data, but our estimates of thirty-
day readmission rates were consistent with esti-
mates based on Medicare fee-for-service claims
data (17 percent for acute myocardial infarction,
24 percent for heart failure, 17 percent for pneu-.
monia, and 16 percent for hospital-wide all-
cause, unplanned readmission).>23.% gjmilar.
ly, our estimates of hospital-level variation were
consistent with prior work on thirty-day re-
admissions (ICC for acute myocardial infaretion,
1.5 percent; ICC for heart failure, 2.6 percent)?
and comparable to readmission models previ-
ously described for coronary artery bypass graft
surgery.” In contrast, studies of risk-adjusted
mortality have generally reported hospital-level
variation in the range of 4-6 percent,® and as
high as 10.1 percent for hospitals performing
coromary artery bypass grafting in Italy.” One

CCTOBER 2016 35:10
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EXHIBIT 3

Irtracluster correlation coefficient estimates at specific readmission intervals from one to ninety days for acute myo-

cardial infarction, heart failure, and pneurnonia

35% ACUTE MYOCARDIAL INFARCTION
—&— Base
-0~ Gaodemographic-extended
30% - HEART FAILURE
—~g— Base
- 1 -O- Geodemographic-extended
5 25% - ‘
& PNEUMONIA
@ ~@— Base
51 -0 - Geodemographic-exiended
§ 20%-
B
g
g
2
0
2
B
=

0% ey i

e Lag -

20 - 30 Lo 40

so & 70 &0 %

Days until readmission

saunce Authors' analysis of data from the Healthcare Cost and Utilization Praject, State Inpatient Database, and State Emergency
Department Database: Arizana |2605-07); California [2005-11}; Florida {2005-1 2); and Naw York (2006-11 1. nore Base and geo-

demographic-extended models by cohort; see text for expianation.

notable exception (ICC = 0.6 percent) was a
study Hmited to mechanically ventilated patients
at VA hospitals.”’ Hospital-level variation for
process measures such as blood transfusions™
and use of critical care®” has been estimated as
high as 30 percent.”

Consistent with findings from our geodemo-
graphic-extended models, two recent studies
found patient and community characteristics af-
fected readmission tisk,"* and readmission
rates differed when safety-net hospitals were
compared to other hospitals.™ Other investiga-
tors¥*24 have reported that facility-level varia-
tion is markedly decreased by adjusting for addi-
tional clinical and social characteristics of
patients, One group sought to determine the best
interval for using intensive care unit (ICU) read-
mission as a quality indicator, hypothesizing
that variables measuring ICU circumstances
(for example, percent of beds occupied) would
become less strongly associated with readmis-
sion risk at longer intervals, while variables rep-
resenting chronic diseases would become more
strongly associated with readmission risk.*
Their analyses also supported a relatively short
interval of two calendar days.
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Implications :

Our finding that the hospital quality signal is
higher in the first five days after discharge than
at longer time periods, such as thirty days, sug-
gests that hospitals’ practices with respect to
care coordination and postdischarge follow-up
could have the greatest impact within the first
few days after discharge. This finding is consis-
tent with previous observations that “stability at
discharge” is a key predictor of early readmis-
sions after medical hospitalizations® and that
early postdischarge follow-up appointments
might be associated with lower readmission
risk.*

Patients with acute myocardial infarction were
the most likely to have had major surgical pro-
cedures during their index encounters, when
compared to our heart failure and pneumonia
cohorts. Therefore, the unique increase in ICC
in this cohort beginning at ten days after dis-
charge (Exhibit 3) might reflect postoperative
complications following major surgery, as re-
ported previously.” These findings suggest that
the optimal readmission interval in which to
measure the strongest hospital quality signal
could be related to the cohort’s clinical attri-



We found that the
hospital quality
signal, or hospital-
level effect, is
strongest within the
first seven days after
dischaige.

butes, although additional analysis is needed to
better understand this relationship,
Readmissions occurring after seven days ap-
pear to be more susceptible to geodemographic
characteristics that reflect the inherent social
and community-related factors in the patient's
environment after hospital discharge.® These
findings might, in part, explain why readmission
~-Tates-appear-to-have-decreased -only :modestly

Smce_the implementation..of the. HRRE. penal-——hos

ty,** and these decreases have been partially
offset by increases in rates of observation stay.®
If nonhospital factors have a greater impact on
readmissions after seven days, then hospitals
may have limited opportunity to prevent these
outcomes,

Efforts to improve hospital quality havelargely
focused on motivating individual facilities to re-
duce their readmission rates, while little atten-
tion has been paid to the role of health care
providers outside the hospital setting. Although
some authors have examined the association be-
tween readmission rates and facility or patient
characteristics within postacute care set-
tings,*** these efforts have not separated the
proportion of risk attributable to multiple facili-
tes. Therefore, the relative proportions of risk

attributable to hospitals, postacute care, or non-
health care factors are unknown, and additional
efforts are needed to understand how different
settings and types of care affect readmission
rates, after adjustment for patient character-
istics.

Extending our view of readmission to include
risk contributed by other care providers after
hospital discharge could enhance the alignment
of quality improvement goals, hospital incen-
tives, and national policy.* Future research
and policy discussions should consider shared
attribution of readmissions, especially after five
to seven days, among postdischarge care pro-
viders such as skilled nursing facilities, dialysis
facilities, and primary care providers,

Conclusion

Thirty-day risk-standardized, all-cause, un-
planned readmission rates have become widely
used to measure hospitals’ performance for pub-
Licreporting and to impose financial penalties on
facilities with excess readmissions,” despite little
evidence that these rates reflect aspects of care
that are under hospitals’ direct or indirect con-

~-trol:-We found thatthe-hespital quality sighralor

seven days after discharge. Factors outside the
hospital’s control (community or household
characteristics} might have a relatively large ef-
fect on readmission risk at longer intervals and
reflect the cumulative quality of health care pro-
vided to patients,

If the goal of current public policyis to encour-
age hospitals to assume responsibility for post-
discharge adherence and primary care follow-up,
then penalties assessed for readmissions within
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