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ABSTRACIT.

BACKGROUND/OBJECTIVES More than 3million Medicare beneficiaries use home health
care anually, yet little is known about how vulneraltleneficiaria fare in the home health

setting.Thisis particularly important given the recent launch of Medicare’s Home Health-Value
Based Purehasing moddlhe objective of this study was to determine cafdsdverse clinical
outcomes associated with dual enrollment in Medicaid and Medicare as a marker of individual
poverty, residence in a lomcome ZIP code tabulation area (ZCTA), and black race.

DESIGN Retrospectiv@bservational study using individudésrsel logistic regression

SETTING, Home health care.

PARTICIRANIS Feefor-service Medicare beneficiarié®m 2012 to 2014.

MEASUREMENTS Thirty- and 60-daylinical outcomes, including readmissions, admissions,

and emergengy department (ED) use.
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RESULTS: Home health agencies serving a high proportion of deailtglled low-income
ZCTA, or dack beneficiaries were less often highality cually enrolled, lowincome ZCTA

and back beneficiaries receiving home health care after hospitalization had highadjusked
odds of 30-day readmission (odds ra@iRj=1.08, OR=1.03, and OR=1.02 respectively, all
p<.001) and.3@lay ED use (OR=1.2@R=1.07, and OR=1.15, respectivedfl p<.001); those
receiving home health care withapreceding hospitalization had higher odds of 60-day
admission(OR=1.068)R=1.01, andDR=1.05, respectively, p&l for each), and 60-day ERBei
(OR=1.16;0R=1.03, and OR=1.19, respectively, all p.@tdn their counterpartBifferences
were primarily withinagenciesather than betweehe agencies whetbesebeneficiaries sought
care.

CONCLUSION Medicare beneficiaries receiving home health services who are dually enrolled
live in a lowinceme neighborhood, @reblack have higher rates of adverse clinical outcomes.
These populations may be an important target for quality improvementdoder Health
Value-Based Purchasing

Key wordsisheme health, readmission, disparities, vaagsed purchasg

INTRODUCTION

More than=amillion Medicare beneficiaries use home health care annually, and Medicare
spending.onhome health caotalednearly$18billion in 2014 A home health agency (HHA)
provides lome health carevhichincludes services such parttime or intermittent skilled
nursing, physical therapy, and occupational therapyhante health aide servicesch as
personal carandassistance with preparing meafsa beneficiary’s home on a visiting basis.
With the prepeftion of the populati@ged65 and older projected to near 22% by 204te

need for such services will grow.

Lowercost settings such &®me health cammay be a critical component of ongoing efforts to
improve quality.and reduce costs of casgpressure to do so mounts across the healthcare
system TheCenters for Medicare and Medicaid ServidgMg) recentlyannounced the launch
of amandatorinational Home Health ValuBased Purchasing mod@HVBP) in ninestates’
HHAs will receive bonuses or penalties based on pedoga on a range of quality measures,
including unplanned hospitalizations aBD use.The HHVBP modelwhich will affect
payments in 2018, puts a significant amourttiBfAs’ payment at risk-up to 8% by 2022—and
has the potential tbeimplementechationally if it improves quality and reduces costs or is cost-
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neutral to MedicareAs valuebased payment programs become increasingly pre\adevss

care settingsthere is rising concern about how such programsafféict providerswho serve
individualswith social risk factors andonsequently, access to care for sinchividuals*™®

Little is knownabout how vulnerable beneficiaries, such as those living in poverty and racial
minorities, fare in the home health settiBgpme research suggests thlack individuals have
worse funetional outcoméand worse experiensawith home health carend that individuals
from neighborhoods with high proportions dédk residentshave higher readmission rates from
home healtR"Althougha recent Department bfealth and Human Services report examined
some of these issuéthere are no peeevieweddata to our knowledge examining the
relationship betweeblack race and other home health outcomes such as preventable admissions
and ED use’orthe relationship between poverty and outcomes in the home health setting.
We therefore set out to answer three research queskoat d beneficiaries who angoor,
identified as those dually enrolled in Medicaid and Medicat® ong in low-income
neighborheods, orlack receive care from loweguality home health agencies than other
beneficiariesBecond, déhesebeneficiaries havhigher rates of unplanned hospitalization,
rehospitalization, or ED use while receiving home health®ahérd, if so,are worse outcomes
due primarily due to individual factors or to the agesdiem whichthesebeneficiaries receive
care?

METHODS

Data

We usedtheMedicareenroliment database ahdme health, inpatient, outpatient, and skilled
nursing facilityclaims datdrom 2012 to 2014 texamineall four National Quality Forum—
endorsealaimsbased outcome measures used in the current Home Health Quality Reporting
Program from CMSThis includes twgpairs of measuresne pair examinesutcomes in the 30
daysafter hospitalization (roughly one-third of home health stays follow a hospitalizatind)
one pair examinesutcomes in the first 60 days of a home health stay, regardless of wdnether
hospitalization preceddte stay.

Poshospitalization @tcomes

The two measures of pbstspitalization outcomes were readmission during the first 30 days of
HHA care and ED use without readmission during the first 30 days of HHATd¢&se

measures apply only to home health stays preceded by a hospitalization ayearseod data
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for performance measuremeBetailed methodology can be foundtbe CMS website! stays

are included in the measufdahey begin within 5 days of a hospitalization, unless the
hospitalization was for treatment of cancer, primary psyetidisease, or rehabilitatiar the
beneficiary was discharged against medical ad@éehe 10,022,07®1edicarehome health
staysfrom 2012 to 2014, 6,813,418 were excluded because a hospitalization did not precede
them. Additional exclusions are shown in Supplementary TablR&ildmissions are considered
outcomes unless they have diagnosis or procedure timataadicate a readmissioras/

planned EDisits are considered outcomes unless there was also an inpatient admission during
the same 3@ay window.Thus, for these paired measures, beneficiaries can have one of three
outcomesreadmission, ED use without readmission, or no acute care event.
OutcomedRegardless oPrior Hospitalization

The second paired set of measures included in the study examines hospitaimhidh use
without hospitalization in the first 60 days of home health enroliment, regardlesstbewnhe
hospitalization preceddtie stay.The denominator for this samplas thus much larger, and the
measuresvere=calculated on 1 instead of/8ars of datakiscal year 2014 was used for this
analysis Similarto the 3@day measures described above, thel®p) measures exclude
admissions,for planned procedures or cancer therapy; 39,537 of the 3,306,496 stays in 2014 were
excluded.dorthis reason. Other exclusions are shown in Supplementary Table S2.

Our primary predictors for all four outcomes were bemafielevel dual enroliment in Medicare
and Medicaidresidence in a lovincome neighborhood, andblsk race Medicaid enroliment

was obtained*from Medicare enrollment d&aneficiaries’ home ZIP codes were crogsked

to ZIP codestabulation areas (ZCTAs) using the Uniform Data Set m&ppedefine low-

income neighborhoods, &IICTAs were ranked based orygar estimates of median household
income from the American Community Survéycut-off for the lowest quintile of ZCTAevel
income was.determined using these rankings, weighted by the number of households in each
ZCTA. Individuals with a most recent ZIP code of residence before the HHA admission date that
were in a ZETA with mediahousehold income below the apit-were lowincome the 1,491

stays (0.06%\ith ZIP codes that did not map to ZCTAs and the 4,467 stays (0.12%) stays in
ZCTAs with missing median household incomere considered nelow income. To identify

black beneficiaries, we used the race varigidgéResearch Triangle Internatiorakatedwhich

is available in the enroliment databassher than the raw race data, becabsehas previously
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been shown to improviée accuracy of race data in Medic&t@o create a group of high-dual
HHAs, wefollowed methods that have been used in the hospital saéetiterature"**°ranking
all HHAs according tahe proportion of duallgnrolled beneficiaries serveahdcreatinga
cutpoint that included 20% of all beneficiaries in kigh-dual groupBecause higtdual
agencies tended to be small, this uniedd more than 20% of agencifssimilar algorithm was
followed to,identify low-incom&CTA and highblack HHAs.

HHA location"and size were obtained from Medicare home healthlfilesmation on HHA
guality was obtained from the publicyvailable HoméHealth Compare websitevhich provides
ratingsfrom one (worst) to five (besstars for agencies participating in Medict€MS
calculatediiesstar ratings based on aggmperformance in 2014 and 2015 on a number of
process and outconmeeasures.

Analysis

Summary statistics were calculated for beneficiary characteristics and agency chacadi@risti
the denominator populations of the 30- andl&é@-measures.

Outcomesswere calculateding multinomialogistic regressiomodels, as specified in measure
documentationkFirst, models were builith only the primary predictdo examine the overall
risk of eaeh,clinical outcome for the population of inter@sneralized estiating equations
were usedor these models, which allowed tessexamine outcomes across HHABiIle still
accounting for within-provider correlatioNext, mndomeffecs models using HHApecific
random intercepts were used to examine outcomes within Hiish allowed us to determine
the degreesto'which differences between dual and nondb&ak and nonlack beneficiaries
were related.to differerdutcomes within the same HHAS versus use of different HIFAsthe
randomeffecs models, an additionggrm for theproportion of each agency composed of the
population of interest (dual, low-income neighborhood, black) was added to the models to
control for_potential residual confounding accordinggencyNext, the full randomeffects
models with riskadjustment were run for each outcoMariables included in the risk
adjustment:m6del for the 3y measures, following published measure specificatfons,
included agesex disability, functional status, and comorbiditiesfull list is provided in
Supplementary Table SRisk adjustment for the 68ay models included similar factors and is

provided inSupplementary Table S4. Finally, an additional model with full risk adjustment plus
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all of the primary predictors (dual status, neighborhoack) was estimated help determine

the independent effect of each predictor.

Because othe deidentified nature of the data, this was not considered human subjects research.
Analyses were performed using SAS (SAS Institute, Inc., Cary, MG)sidedp<.05 was
considered. statistically sigicant.

RESULTS

Paticipant'Characteristics

Of the 2,464,387 home health stays in the sample for thiaB@eadmission and ED use
measures, 570,964 (23.2%) were for duatiyolledbeneficiaries518,090 (21.%) for
individualssindewincome neighborhoods, and 258,086 (10.5%) fackbeneficiaries (Table

1). Dually enrolled, low-income neighborhood, dnldck beneficiaries were youngand had
higherclinical risk scors, representing a higher burden of comorbiditiean their counterparts
Patterns were similar when considering stays included in the 60-day admission arel ED us
measures§upplementary Table $5

Agency Characteristicand Quality

There were 114774 home health agencies in the sample, of which 5,113 (43.4%) were in the
high-dualrgroup, 4,085 (34.7%) in the low-income ZCTA group, and 3,637 (30.9%) in the high-
black group; these agencies provided 12.6%, 16.3%, and 18.1% of home health stays,
respectively, during the study period (Tablet®gh-dual low-income ZCTA,and high-back
agencies had fewer stays per providled were more often for profit in ownershifigh-dual
agencies (28:1%), low-income ZCTA agencies (16.8%), and hagik-bgencies (15.1%) were
less likely tosreceivedor 5-star ratingdased on 20415 performacethantheir peersaand

more likely to have no star rating, generddgcause afmall sample sizd=indings were similar
for the sample of agencies included in thed@ admission and ED use measures
(Supplementary Table 6

RawRates.of 30 and 60bay Adverse Clinical Outcomes

In unadjusted analyses, duadlgrolled beneficiaries had significantly higher rates ofcait

clinical outcomes examined: @y readmissions (16.096112.3%, ps001), 30day ED use
without readmission (11.7% vs 8.1%, p<.001), 60-day admissions (15.9% vs 15.4%, p<.001),
and 60-day ED use without admission (13.784.¢.3%, p<001, Figure 1A Beneficiaries in
low-income neighborhoods had higher rates of 30-day readmission, H#daseand 60-day
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ED use (Figure 1B Black benetiarieshad higher ratesf all four adverselinical outcomes
(Figure XC).

RelationshiBetween Poverty, Neighborhood, Race, &fidical Outcomes

Dually enrolled beneficiaries (odds ra{ioR)=1.44, p<.001), beneficiaries living in a low-
income neighborhood (OR=1.16, p<.001), alatbk beneficiarie§OR=1.31, p<.001) all had
higher odds 080-dayreadmissior{Table 3). h all cases, when a random effemthome health
agency'wasadded to the model, the ddtislightly or increased, suggestitigat the majority

of thegreaterisk waswithin agency—associated with thimdividual's characteristicsather than
the agency from which care was recei{&dble 3)

When riskadjustment variables, such as age and medical comorbidities, were added to the
randomeffectsmodels, the odds of each clinical outcoassociated with the social risk factors
of interestdropped considerablyut remained significant in all cas@&ble 3). For example,
with risk adjustmentthe odds of 30-day readmission for a dually enrolled beneficiary dropped to
1.08.Afterrisk adjustment, the large®Rswere seen for 30and 60-day ED use without
hospital admission, with 26 t020% higher odds of this outcome for dually enrolled aadbl
beneficiarieghan fortheir counterpartseven afte controlling for comorbiditiesind even using
models tousolate the withiagency effect of each factor

Finally, when all risk factors were entered into a single model for eacbmeicual enroliment
remained significantly associated with higher odds of eacérad clinical outcome (Tablg,3
whereagheeffectof low-income neighborhood residence was nearly elimindieelassociation
betweerblackraceand higher odds of adverse clinical outcomesained significant for all
outcomes exeept 3@ay readmissiorglthough relationships were attenuated somewhat.
DISCUSSION

Dually enrolledbeneficiaries, those living in loimcome neighborhoods, anthbk beneficiaries
receiving home health care werema likely to receive care frolower-rated agencieand
agencies that did not receive a star rativan their counterpart3hey also had higher rates of
30-dayreadmissiorandED useand 60-day admission aiD use; these differences were
diminished"by,contrdihg for differences ircomorbidities but where theypersistedthey
reflected different outcomes within HHAs, rather than an effect related to the agencies from

which these beneficiaries sought care
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Ouir first finding was thatuhlly enrolled low-income,and lback beneficiaries were more likely
to receive care froriiHAs with lower star ratingsr agencies that did not receive any rating
because ohadequate datalthough the fact that the time frame for our claimased measures
and the publicly reported star ratings do not overlap perfectly somewhat lisgtfthdingsThe
starratingsarebased on &roacker rangeof factorsthan the clinical outcomes we examined
includingprocess measurssich as influenza immunization andtcome measures such as
improvementifrfunctional status and p&ihe reasonthesebeneficiaries disproportionately
receive carefrom lovstar(and nostar) agencieare unclearTheymay have fewer choices of
HHASs based on the availability of higiality agencies in their service a@amay be less

likely to comparison shop for higiiality agenciesAlternatively, there may be a structural
feature, sueh as profit status, that is associated with the typeivtiualsit serves and the star
rating for examplefor-profit home health agenciémve somewhat lower performance on
quality measures® If they also serve a higher proportion of poor or minority individuals, this
could in part mediate these relationshipgrther study to understatite factors that influence
home healthragency choioévulnerable populations may be an important component in efforts
towardimproving equity in home heél care.

We alsofound significandifferences in admission and readmission raterding to dual status
and racdhatwere of similar magnitude to disfizes that have been previously reported outside
the home health settird;?* but thehighest odds associated withal enrollment oblack race
were those for 30- and 60-day ED use without admissieen afteadjusting forclinical risk

and even when, comparedth other beneficiariewithin the same HHAshis suggests that the
reasons underlying these patterns are likely to be relateditadual rather than agency factors.
Lack ofa Usual source of cafélower-quality primary caré? barriers to seeking ndeb care
(e.g.,hours, transportatiorff,language barriersnistrust,culturally insensitive caré, andless
experiencaavigatingthe healthcare systefhall of which is have prgously been demonstrated
that individuals/in poverty and racial minoritieere commonly experiencenay contribute to
these findings.

Our findings'may have implications E$1As prepare for a move to value-based purchasing
models, which will reward providers for high quality and good clinical outcomes. staddmg
theunderlying reasons whyere aralisparities for dually enrolled andbck beneficiaries in
home health carefor example, whether preventable ED viigreprimarily related to amess
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to care as discussed abawewnhether thewre due tather criticalbut less easilyneasured
factors such akigher levels of frailty or lower levels of social suppbff—is an important next
step in designing interventions to reduce them. Such knowledge neaiyided as clinical

leaders and policymakers seek to harness Mzged payment in the home health setting to
improve care.and clinical outcomes while not inappropriately penalizing providdesfors
beyond their control.

Our studyadds'to a growing body of literature documenting disparities in clinitcadroes for
poor and minority individuals and exteriti$o the home healtare settingFor example, prior
work has shown that, @il dischargedndividuals (not just those discharged to home health),
dually enrolledsbeneficiaries had 15% higher odds of readmia$iena hospitalizatioand that
black beneficiafies had3¥% to 19% higher odds of readmissidh?*We foundslightly smaler
effects, which may in part be related to the differences in the factordeacin risk adjustment
for the HHA readmission measuaadthe hospital readmission measure, becaudbef
composite.nature of this measuoebecause ofrue differences ithe underlying relationships.
Similarly, prierswork has documented higher rates of preventable admission and ED use among
dualy eligible'and lback beneficiarie®utside the home health settimdthough direct
comparisen,of effect size is difficufiven differences in methodolod¥.?

There aredimitations to our study. We examined outcomes omliedicarefee-for-service
beneficiaries, and whether patterns would hold in other populations is ui@ilaanal risk
adjustment relies on coded comorbidities, which may @sdienateactual comorbiditiesThe

time frameforthe claimsbased measures and starmgsi do not overlap perfectiplthoughwe
anticipate thatsthe racial and economic makeup of the agencies is relatively stable over time, any
major shifts in demographharacteristis that occued could have led us to misclassify
agenciesEinally, whetker disparities in clinical outcomes withange under the financial
incentives.inthe HHVBPprogram or other postute valudbased payment modeaksmairsto be
seenbut should’'be monitored closely.

In conclusienMedicare beneficiaries receiving home health services whopoamr black tend
to receive care from lowaguality home health agencies and have higher rates of adverse clinical
outcomes such as admission, readmission, and ERadecing disparities in access to and
delivery of highgquality homehealth care may bhenportantin avoiding any potential unintended
consequences of value-based payment programs in the home health setting.

This article is protected by copyright. All rights reserved



ACKNOWLEDGMENTS

Conflict of InterestThere are no financial or personal conflicts of interest to reflbuthors
are or were employees or contracts forh®. Department of Health and Human Services
during the_time the work was performed.

Author ContributionsStudy concept and design: Joynt, Chen, Zuckerman, Epstein. Acquisition
of subjects,and/or data: Joynt, Chen, Zuckerman, Epgtealtysis and interpretation of data:
Joynt, Chen;Zuckerman, Epstein. Preparation of manuscript: Joynt, Chen, Zuckerman, Epstein.
Sponsors ReleThere was no specific funding for this projdtivas completed as part of
employment at HHS.

REFERENCES

1. Mareh 2016 Report to the Congress: MedicBayment Policy. Washington, DC
Medicare Payment Advisory Commission, 2016.

2. Department of Health and Human Services, Administration for Community Living,
Administration on Aging. Aging Statistics 20]dn-line]. Available at
https://aoaraelkgov/Aging_Statistics/Index.aspx Accessed March 22, 2017.

3. Centers‘for Medicare and Medicaid Services. Home Health MBdised Purchasing
Model 20L6lon-line]. Available athttps://innovation.cms.gov/initiatives/horheath-value-
basedpurehasing-model Accessed October 23, 2016.

4. Joynt KE, Jha AK. Characteristics of hospitals receiving penalties under thigaHos
Readmissions Reduction Program. JAMA 2013;309:342—-343.

5. GilmamiM, Adams EK, Hockenberry JM, Milstein AS, Wilson 1B, Becker ER. $aiet
hospitals mere‘likely than other hospitals to fare poorly under Medicare’s vasast
purchasing. Health Aff (Millwood) 2015;34:398-405.

6. Ryan AM. Will valuebased purchasing increase disparities in care? N Engl J Med
2013;369:2472-2474.

7. Brega AG, Goodrich GK, Powell MC, Grigsby J. Racial and ethnic disparities in th
outcomes_ofelderly home care recipients. Home Health Care S¥0524:1-21.

8. Smith LM, Anderson WL, Kenyon At al.Racial ancethnic disparities in patients’
experience with skilled home health care servibtsi Care Res ReX015;72:756—-774.

This article is protected by copyright. All rights reserved



9. Chen HF, Homan S, Carlson E, Popoola T, Radhakrishnan Kmplaet of race and
neighborhood racial composition on preventable readmissions for dibesgticare home health
beneficiaris.J Racial Ethn Health Disparities 2017;4:6888

10. Office of the Assistant Secretary for Planning and Evaluation. Report tmeSenSocial
Risk Factors.and Performance Under Medicare’s \\Blased Purchasing Programs.
Washington, DC: U.S. Department of Health & Human Services, 2016.

11. Centersfor Medicare and Medicaid Services. Home Health Quality Initiative: Quality
Measure2016[on-line]. Available athttps://www.cms.gov/Medicare/Qualityitiatives
PatientAssessmeninstruments/HomeHealthQualitylnits/HHQIQualityMeasures.lAcdessed
November,213#2016.

12. American Academy of Family Physicians. UDS Mappet7[on-line]. Available at
https://www.udsmapper.org Accessed July 20, 2017.

13.  Eicheldinger C, Bonito A. More accurate racial and ethnic codes for Medicare
administrative data. Health Care Financ R808;29:27-42.

14. Chatterjee P, Joynt KE, Orav EJ, Jha AK. Patigmerence in safetpet hospitals:
Implications fer'improving care and valbased purchasing. Arch Intern M2a12,1721204—
1210.

15. Gilman M, Hockenberry JM, Adams EK, Milstein AS, Wilson IB, Becker ER. The
financial effect of valudased purchasing and the hospital readmissions reduction program on
safetynet hospitals in 2014 cohort study. Ann Intern Med 2015;163:427-436.

16. U.Ss#Department of Health & Human Services. Home Health Conjipadiane].
Available athttps://www.medicare.gdhomehealthcmpare/search.htriccessed January 14,
2016.

17.  Centers for Medicare and Medicaid Services. Home Health Star Ra0agfon-line].
Available athttps://www.cms.gov/Medicare/Qualityitiatives-PatientAssessment
instruments/HomeHealthQualityInitdHQIHomeHealthStarRatings.htrAlccessed October 23,
2016.

18. Cabin W, Himmelstein DU, Siman ML, Woolhandler S. For-profit medicare ineakh
agencies’ costs appear higher and quality appears lower compared to nonprofisagkadib
Aff (Millwood) 2014;33:1460-1465.

This article is protected by copyright. All rights reserved



19. Tsai TC, Orav EJ, Joynt KE. Disparities in surgical 30-day readmissioriaiates
Medicare beneficiaries by race and site of care. Ann 30itg;259:1086-1090.

20. Jiang HJ, Wier LM. AliCause Hospital Readmissions among {idaterly Medicaid
Patients, 2007. Healthcare Cost and Utilization Pr@et0;HCUP Statistical Brief #88on-
line]. Available, athttp://www.hcupus.ahrg.gov/reports/statbriefs/sb89.pdf .

21. Joynt KE, Orav E, Jha AK. Thirtyay readmission rates for Medicare beneficianes
race and site’of'care. JAM2011;305:675-681.

22. National'Center for Health Statistics. Access to Health 2aié[on-line]. Available at
http://www.cdc.gov/nchs/fats/acces®-healthcare.htmAccessed November 21, 2016.

23. Bach PB, Pham HHschrag D, Tate RC, Hargraves JL. Primary care physicians who
treat blacks‘and whites. N Engl J M2@04;351:575-584.

24. Kangovi'S, Barg FK, Carter T, Long JA, Shannon R, Grande D. Understanding why
patients of low socioeconomic status prefer hospitals over ambulatory care. Health Aff
(Millwood)»2013;32:1196-1203.

25.  Arnpett*MJ, Thorpe Rl., Gaskin DJ, Bowie JV, LaVeist TA. Race, medical mistrust, and
segregation insprimary care as usual source of €andings from the Exploring Health
Disparitiessin Inegrated Communities Study. J Urban Health 2016;93:456-467.

26. Ballard DW, Price M, Fung \ét al. Validation of an algorithm for categorizing the
severity of hospital emergency department visits. Med 2@16;48:5863.

27. Kahlon S, Pederson J, Majum@&i et al. Association between frailty and-88y
outcomes after,discharge from hospital. Can Med As2843;187:799-804.

28. Arbaje-Al, Wolff JL, Yu Q, Powe NR, Anderson GF, Boult C. Postdischarge
environmental and socioeconomic factors and the likelihood of early hospital re@dnaisiong
community-dwelling Medicare beneficiaries. Gerontologist 2008;48:495-504.

29. JoyntKE, Orav EJ, Jha AK. Thirtlay readmission rates for Medicare beneficiaries by
race and site of care. JAM2011;305:675-681.

30. Mukamel DB, Ladd H, Li Y, Temkin-Greener H, Nijtetzger Q. Haveacial disparities
in ambulatory,care sensitive admissions abated over time? Me@CEsg3:931-939.

31. Dresden SM, Feinglass JM, Kang R, Adams JG. Ambulatogy/sensitive
hospitalizations ttough the emergency department by payer: Comparing 2003 and 2009. J
Emerg Med2016;50:135-142.

This article is protected by copyright. All rights reserved



32. Wright B, Potter AJ, Trivedi A. Federally qualified health center use among dual
eligibles Ratesof hospitalizations and emergency department viligalthAff (Millwood)
2015;34:1147-1155.

This article is protected by copyright. All rights reserved



Table 1: PHicipant Characteristics

Characteristic Dually Not Dually | Low-Income | Non-Low-Income | Black Not Black
Enrolled | Enrolled Neighborhood Neighborhood

Stays, fi 570,964 | 1,893,423 | 518,090 1,946,297 258,086 | 2,206,301
Percentagef population 23.2 76.8 21.0 79.0 10.5 89.5
Age, median 70 77 74 76 71 76
Female % 66.4 56.3 59.9 58.3 63.4 58.1
Dualy eligible, % 100.0 0.0 37.5 19.4 48.2 20.2
Low-IncomeZCTA, % 34.0 17.1 100.0 0.0 46.9 18.0
Race %

White 56.9 88.2 65.7 85.0 0.0 90.4
Black 21.8 7.1 23.3 7.0 100.0 0.0
Hispanic 145 2.8 8.5 4.7 0.0 6.1
Asianor Pacific Islander 4.7 0.8 1.0 1.9 0.0 1.9
Other 0.8 0.5 0.4 0.6 0.0 0.6
Risk score-smean 1.72 1.22 1.40 1.31 1.68 1.29
Number ‘'of comorbidies, %

0-2 5.9 10.1 8.0 9.4 6.7 9.4
3-5 19.7 244 221 23.6 20.6 23.6
>6 74.4 65.5 69.9 67.0 72.7 67.0
Comorbidities %

Ischemic heart disease 32.8 33.9 34.3 33.5 30.5 34.0
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Renalfailure 35.6 29.3 33.6 30.0 45.5 29.0
Heartfailure 32.0 28.1 30.9 28.5 354 28.3
Chronic obstructive pulmonary disease | 29.7 21.5 26.4 22.6 20.7 23.7
Depression 194 13.7 15.0 15.0 11.0 15.5
Drug orwalcohol 22.1 9.7 16.8 11.4 17.3 12.0
Otherpsychatric 15.2 10.7 12.2 11.7 8.1 12.2
HHA, %
High-dual 27.2 8.2 215 10.3 215 11.6
Low-income ZIP code tabulation area 22.2 14.5 46.2 8.4 24.7 15.4
High-blaek 22.4 16.8 284 15.3 52.1 141
Urban 93.7 95.1 88.2 96.5 95.7 94.6
For-profit 511 47.4 55.5 46.3 53.2 47.7
Starrating %
1.0-1.5 0.4 0.2 0.4 0.2 0.3 0.3
2.0-2.5 14.4 11.2 15.5 11.0 15.2 11.6
3.0-3.5 54.2 55.8 54.0 55.8 55.4 55.4
4.0-5.0 27.8 30.6 27.3 30.7 26.2 30.4
Not availabl® 3.2 2.2 2.8 2.3 2.8 24

Paticipant.characteristicshown here are based on thedz}- measureSeeSupplementary Table S6r similar table for 6&day
measures.
Comorbidities ardased on the hierarchical condition categories used in the risk adjustmerd faotleme health outcome

measures. Categories are not mutually exclusive.
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®A home health stay for purposes of the measa®a 66day home health episodeparated from oér episodes by at least 60 days
that met measure inclusion criteria.

PA missing star rating can fecausehehome health agenciHHA) wasnot open long enougtr the agencyastoo small to

receive aratingProvider categories are not mutually exclusive.
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Table 2: Home Health Agen¢iiHA) Characteristics

Agency High Not High | Low- Not Low- | High Not High
Characteristic Dual, Dual, Income Income Black, Black,
n=5,113 | n=6,661 | ZCTA, ZCTA, n=3,637 | n=8,137
(43.4%) | (56.6%) |n=4,085 |n=7,689 | (30.9%) | (69.1%)
(34.7%) | (65.3%)

Stays, 1 (%) 311,183 | 2,153,204| 402,294 | 2,062,093 | 445,784 | 2,018,603
(12.6%) | (87.4%) | (16.3%) | (83.7%) |(18.1%) | (81.9%)

Stays/agency
Median 10 106 13 67 11 66
Mean 61 323 98 268 123 248
For profit, % 86.6% 64.5% 80.0% 70.9% 86.3% 68.6%

Urban Core.Based 90.7% 85.2% 84.9% 89.0% 92.4% 85.4%
Statistical - Are

Star ratings

1.0-1.5 2.5% 0.9% 2.5% 1.1% 2.2% 1.3%

2.0-25 22.7% 18.1% 23.3% 18.4% 23.3% 18.7%
3.0-3.5 25.2% 44.1% 27.4% 40.4% 28.0% 39.4%
4.0-5.0 18.1% 22.4% 16.8% 22.5% 15.0% 22.9%
NA® 31.6% 14.5% 30.0% 17.6% 31.5% 17.6%

Agency characteristics shown here are based on thdayBtheasuresSeeSupplementary Table
S6 for similar table for 6@laymeasures.

Provider categories are not mutually exclusive.

®A home,health’stay for purposes of the measuae60day home health episodeparated from
other episodes by at least 60 ddlyat meets measure inclusion criteria.

PA missing'star rating can fecaus¢he HHAwasnotopen long enoughr the agencyastoo

small tosreceive a rating.

Table 3: Beneficiantevel Social Risk Factors and Clinical Outcomes

Social Risk Factor | Totaf Within Risk Adjusted Risk Adjusted Within
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Agency Within Agency Agency (Random-
(Random- | (RandomEffects | Effects Model with
Effects Model with Risk | Risk AdjustmentPlus
Model) Adjustment) All Social Risk Factors
Odds Ratio, P/alue

30-day readmission

Duallyenrolled 1.44, <.001| 1.41, <.001| 1.08, <.001 1.08, <.001

Low-income ZCTA | 1.16, <.001| 1.14, <.001| 1.03, <.001 1.02, <.001

Black 1.31,<.001| 1.28, <.001| 1.02, .002 1.00, .61

30-day ED'use

Dually enrolled 1.58, <.001]| 1.59, <.001]| 1.20, <.001 1.18, <.001

Low-income ZCTA | 1.20, <.001| 1.17, <.001| 1.07, <.001 1.03, <.001

Black 1.36, <.001| 1.39, <.001| 1.15, <.001 1.11, <.001

60-day admission

Dually enrolled 1.08, <.001| 1.22, <.001| 1.06, <.001 1.06, <.001

Low-income ZCTA | 1.01, .10 1.07, <.001| 1.01, .002 1.00, .667

Black 1.11,<.001| 1.15, <.001| 1.05, <.001 1.04, <.001

60-day ED-use

Dually enrolled 1.27,<.001]| 1.39, <.001| 1.16, <.001 1.15, <.001

Low-incomeZCTA | 1.08, <.001| 1.09, <.001| 1.03, <.001 1.00, .39

Black 1.22,<.001| 1.27,<.001| 1.19, <.001 1.17,<.001

%Calculated. from generalizesbtimating equations models with an independent correlation

matrix, which gives the total (within and betwdeme health agencieBlAs)) effect of the

social risk factor in each row.

Random effects models include a random effect for agandgn additimal term for HHA

social risk makeup (high vs low proportion of the social risk factor) to isolateithia-facility

effect ofithe social risk factor in question.

ZCTA= ZIP code tabulation area; ED=emergency department.

Figure 1: 30- and 6@ay clinicaloutcomes. Btes of adverse clinical outcomes aj) dually

enrolled vs non-dually enrolle(B) low-income neighborhood vs ndow-income
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neighborhood, andd) black vs. norblack beneficiarieEED=emergency departmei<.001 for
all comparisongxcept br low-incomeZIP code tabulation areZCTA) beneficiaries’ 66day

admission comparisop=.80).

This article is protected by copyright. All rights reserved



Supplementary Table S1: Exclusions from38y Measures

LUPA=Low-utilization paymenadjustment

Supplementary Table S2: Exclusions fromB&y Measures

LUPA=Low-utilization payment adjustment

Supplementary Table S3: Risk Adjustment VariablesD@9@-measures

ESRD=enekstage renal disease; IP=inpatient; OP=outpatient; SNF=skilled néasihty
Supplementary Table S4: Risk Adjustment VariablesD&9-measures

ESRD=enedstage renal disease; IP=inpatient

Supplementary Table S5: Patient Characteristich®pMeasures

* A home health stay for purposes of the measure is@gaghome healtepisode, separated
from other‘episodes by at least 60 days, that meets measure inclusion criteria.

tA missing starrating can be due to: 1) the HHA not being open long enough; or 2) the agency
being too small to receive a rating.

Provider categories ar@nmutually exclusive.

COPD=chrenic obstructive pulmonary diseaSemorbidities are based on the hierarchical
condition categories (HCCs) used in the risk adjustment models for home healtheoutcom
measureswCategories are not mutually exclusive.

Supplemetary Table S6: Home Health Agency CharacteristicdD&9 Measures

* A home health stay for purposes of the measure isgaghome health episode, separated
from other.episodes by at least 60 days, that meets measure inclusion criteria.

tA missingrsstarating can be due to: 1) the HHA not being open long enough; or 2) the agency
being too small to receive a rating.

Provider categories are not mutually exclusive.
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