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Abstract
ObjectiverToranalyze variatian medical care usattributable to Medicare’s deentralized
claims adjudication process exemplified in home hemodialysis (HHD) therapy.

Data Sourees/Study Setting: Secondary data analysis using 200920 \2edicare claims for
HHD anddrcenter hemodialysis (IHD).

Study Design: We compared variation across Medicare Administrative Contractors (MACS) in

predicted paid treatments per standardized patmemith for HHD and IHD patients. We used
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ordinary least squares regression to determine whether higher paid HHD treatment counts
expandedHD programspresenceamongdialysis facilities.

Data Collection: We identified HHD and IHD treatments ugingcedure, revenue center, and

claim conditien‘codes on type 72x claims.

Principal Findings: MACs varied persistently in predicted HHD treatments per pauioerh,
ranging“14:3t0"29 treatments versu® D to 12.4HD treatments.The preenceof facilities’

HHD programs asuncorrelated witlaverageHHD paymentcouns.

ConclusionsMedicare’s claims adjudication process promotes variation in medical care use, as
we observe amongHD patients MACs’ discretionary decisiomaking, while potentially
facilitating.innovationmay admit inefficiency in care practice as well as inequitable access to
health care.sericeRRegulators shouldieigh the benefitsf flexibility in local coveage

decisions@gainst those mditional standards for medical necessity

Key Words:Variation, Medicar®ialysis

I ntroduction

It is a basic assumption of much of the geographic variation literature that Medicare
beneficiaries have coverage for the same set of services if they receive care in Alaska or
Alabama, Mw-England or New Mexico. Consequently, it is inferred that regaifiatences in
care use.and.eutcomes for a giypatientcohort should be attributed to differences in case mix
or providerpractice patterns. Often, howewagrortion of observedariationin Medicare
utilization should be attributed to heterogeneity in benefit administration.

Medicare relies on regional Medicare Administrative Contractors (MACs) to adjudicate
and pay claims in accordance with established payment pgRrjor toAugust 2013, tis work
was carried out for different claim types by a mfXMIACs, fiscal intermediariesand carriers
[Centers for Medicare and Medicaid Services 20I&jroughout this article, we referatl such
administrative contractollectivelyas “MACs”) When judging which services are

“reasonable and necessafgt meet standards of “medical necessity”) for the care of Medicare
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beneficiaries—aswhen evaluating new innovations in care practice—MACs have authority to
make local coverage deasis (LCDs) or taletermine local claims payment guideliri@den

and Keysor 2005; Neumann, Kamae, and Palmer 200&).Centers for Medicare and Medicaid
Services CMS) has issued national coverage decisions or other standard guidance for
approximately.one fourth of services rendered in Medicare, leaving the majorityalbated
independently by MACs (Government Accountability Office 2003).

Potential' benefits of deeatralized coverage decisiomaking include increased ability to
constrain spendingln particular, he MAC contract renewal proceaiows Medicareto award
contracts to organizationgth ademonstrated willingness to be more aggressive in denying
claims for services they deem inappropriatdandulent (Neumann, Kamae, and Palmer 2008;
Government Accountability Office 2003Medicarerepresentativegproviders, and the medical
device community have argued in favor of this regional system, contethditiigis more
flexible and responsive to local innovations in medical care (McGinley 2003; Aetv20I01).

On'the other hand, the systaaimitsheterogeneuscoverage decisions, leadifig
different treatment for beneficiaries in different locatiof@Gbvernment Accountability Office
2003. TheGevernment Accountability Office (200Bscribednultiple services that-through
varyingLCbs—wereformally covered by Medicare in some localities but not others, including
whole body*bone and/or joint imaging, audiology testing, diagnostic pap smears, and bilateral
deep brain stimulationVariation in the context of services unaddressed in formal coverage
decisiongmay be greater stillMoreover, where variation in these coverage datssio
meaningfully-affects provider reimbursement, providers may respond by modifying the&eser
offerings, diseontinuing the provision of services unlikely to be reimbursed adequately a
making new service offerings for services more likely to receive adequate regmizunt.

Previously, researchers have identified effemtsservice utilization of payment rates in
the Medicare Fee Schedule (Hadley et al. 26Q8lley and Reschovsky 2Q08adleyet al.
2009/2010,.changes iMedicarepayment ratesHscarce 1993; Yip 1998/itchell, Hadley, and
Gaskin 2000;"Dafny 2005; Clemens and Gottlieb 2014) Medticare reimbursement structures
(Acemoglutand Finkelstein 2008; Hirth et al. 2013; Pan and Sambamoorthi 20E3¢xisting
researchihatexaminesheterogeneity in theubjectivecoveragaletermination®f Medicare’s
claims adjudication contractosgynificantly predateshe reorganization of such contracts as
provided for in the Medicare Modernization Act of 2003 (Smits, Feder, and Scanlon 1982;
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Demlo et al. 1984)More recent ewlence of this variation is limited to the work of Carlson and
colleagues, whéound that how narrowly MACs interpret CMS’s guidelines in hospice care
reimbursement can significantly affect Medicare beneficiaries’ care experiences (Carlson et al.
2009) and. patient outcomes including hospitalization, expenditures, and mortaligp(Gztral.
2010).

In this paper, we offer new evidence of variation in discretionary decisiomgakthe
Medicare prograrby MACs and underscore how this variation contributes to variation in the
care received'by Medicare beneficiaries. We illustrate these points using the example of patients
undergoing home hemodialysis (HHD), comparing their experiences to those ofspatient
undergoing ireenter hemodialysis (IHD)Within this context, we also consider tingplications

of this administrative variatiofor outcomes and dialysis providéservice offerings

Hemodialysis Reimbursement in Medicare

Medicare is the single largest payer for dialysis services in the United Stétes
undergoingtaditionallHD therafy, whichwasreceived by over 9percent of Medicare dialysis
patients in204(Hirth et al. 2013)mostpatientsattenda dialysis facility three times per week.
This pattern.icodified inMedicare’s currenpayment policy, which provides that dialysis
facilities may be reimbursed for only three hemodialysis sesgieakly. Payment for
additional sessions may be authorized onjysfified on the basis of medical necessity
(Medicare Claims Processing Manzéi14).

HHD"therapy an alternative to IHDOs often performed more than thrice weekiigh
smaller maehines designed for shoderation, more frequent use (National Kidney Foundation
2015). Growing @dencesuggestgreatethemalialysis frequency-five or six sessions weekly
versus the conventional three—is associated with improved mortality, overaltglhyesalth,
and cardiovascular health indicatbig more frequent accesslated interventions and
hospitalization for infections (Chan et al. 20Chertow et al. 2010; Foley et al. 2011; Perl et al.
2012; Springel et al. 2013; Weinhandl et al. 2012; Weinhandl et al. 20hi)largely positive
evidenceand hesmall butgrowing number of patients undergoiH#iD therapy havebrought
attention taMledicare’s*thrice weekly” paymenpolicy, which is appliedikewiseto IHD and
HHD. Editorials and patient information sources have arguekhtitation to three paid
treatmats weeklyis a barrier to more widespread use of Hidbering anecdotal evidendkat
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providers have found it difficult to providrifficientmedical justification tambtain
reimbursement foadditionaltreatmentgKnotek 2005National Kidney and Urologic Diseases
Information Clearinghouse 200Bodenberger 2009; Lebeau 2012).

Home peritoneal dialysis (HPD), another alternative dialysis modality, is comparable to
HHD in terms.of its logistical management: patients undergo treatment at home with some nurse
visitation and training support. However, HPD iBatient fom IHD and HHD both clinically
hemodialysis‘patients’ blood is filtered using an external artificial kidneyimacwhilein HPD
therapy the'inside lining ofgtients’abdominal cavitys used as a natural filterand also in
terms of its administerefdlequency — HPD patients undergo treatment either once a day for an
extended period of time or throughout the day, performing dialysate exchange proteeeres
to five timesper day, vesusthe treatment frequency tfree to six times per weédar IHD or
HHD patientsMedicare payment for HPD is on a gy basis with the amount set to be the
equivalent of three IHD treatments per we@knsequently, we focus our comparative analysis
on HHD and IHD patients, though we leverage the logistical similarities betwe&Bradd HPD
programsnsmodels of dialysis provider operations.

Dialysis‘facilities’ scheduling routines and capacity constraimtgbit rendemg
additionalktreatments per wet IHD patients. However, for HHD patients, these constraints do
not apply==In additionyhile a facilityincurs certain variélle costge.g., additional dialysate)
when rendering addition&lHD treatmentstotal pertreatmentostsfor these additional
treatment@resubstantialljessthan for preceding treatmeriiecauseéhe costs of many
dialysisrelatedprescriptions and services are relatively fixed (e.g., incurred monthly regardless
of the number©of treatment@larenbach etla2014; Walker et al. 2014; Liu et al. 2015).
Consequently, for dialysis facilities each additional home dialysis treatmemop¢hhas the
potential to benore profitable than the last. Moreovitefinancialattractiveness dfiHD
relativeto IHD.improveswith each additionaHHD treatmenthe facilitiesexpect will be
approved for paymerats medically necessary

Recent developments in Medicare’s dialysis reimbursement policies make providing
HHD therapystill more attractive Prior to 2A1, Medicare’s petreatment reimbursements
covereda fixed set of “Composite Rate” services, which excluded m8apdratelyBillable”
prescription drugs and laboratory services commonly used by dialysis patients. Beginning
January 1, 201Xkeveral of these previously separately billable services were added to the bundle
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of services included iRrospective Payment SysteRRS payments. fese additional services
(e.g., erythropoietin, vitamin D, and iramections), like other composite easervices before
2011, are typically provided monthly regardless of the number of treatments. However, the
average expected use of these senpeedreatmenat the population level—which is used to
inform PPS,payment levelslargely reflects the pdareatment costs associated witD
treatments,rendered only thrice weekly (Hirth et al. 2013). Consequently, following the
expandedbundle PBRImplementationpayments increased from approximately $159 per
treatmeni{composite rate paymertt) $230 petreatmenibase ratéor the expanded bundle
before any adjusters are appli¢dprnberger and Hirth 2012)hile the costs to facilities of
providing fermerly separately billable serviahsing additional HHD treatment sessidras/e
not risen commensuy (Hirth et al. 2013).

Because of thesghanges iincentivesand because of the anecdotal evidence that
payments for additional HHD treatments were provided inconsistently, we estplariation in
pad-for HHD treatments per patientonth acros$MACs and over time, before and after the
implementation of Medicare’s expanded bundle PPS. For comparison, we likewisaegkami

variation in"payment for IHD treatments per patigmdnth.

Materialsand Methods

We determined the extent and persistence of amian the frequency of paid HHD and
IHD treatments for a large (near 100%) sampl®leflicare hemodialysigatients in 2009-2012
by MAC. We usedESRDMedicare claims data filé® count paid HHD and IHDreatments
identifying hemodialysisreatmentgincluding bothregular and training treatmentsjing
Current Procedural Terminology codes 90935, 90937, 90989, or 90993 and revenue center code
0821 on hill type 72x claimsTo avoid misinterpreting other administrative differences as
differences.in.dasion-makingamongMACSs, counted teatments were restricted to those with
positive paid.amounts, and counts of treatments per monthrevecaled to standardize month
lengths tahirty outpatient days (i.e., excluding days in hospaakl capped dhirty treatments
(one per day)We distinguisled HHD treatments from IHD treatmentsing claim condition
code 74 (indicating homaialysis service Wethen definedHHD and IHD patienimonths as
months in which the plurality of the patient’s paid dsayreatmentsvere HHD or IHD

treatmentsrespectively{minimumoneHHD or IHD treatment) We retained patiennonths
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during which exactly one MAC could be identified adjudicating all of the patient’s dialys
claims. Because HHD remasuncommon, we limited our analysisvariation acrossiHD
patientmonths tdVIAC-yeas during which the MAC adjudicated claims for at least one hundred
HHD patientmonthsto increase the reliability dIAC-level estimates

Appreximately twothirds of dialysis facities submit their claims to the MAC with
jurisdiction,over their geographic region (C. Klots, Center for Medicare and Béd®ervices,
personal communication, July 2014). The remaining third submit claims to MAEs wit
jurisdiction over different locdiies; these oubf-jurisdiction relationships result from exceptions
granted by CMS prior to the establishment of the current regulations pursuant oo Sédtiof
the MedicaresModernization Act of 2003/V¢ present additional details describog method
for identifying MACs in the Appendix online.)

To quantify the variation in MACs’ discretionary decision-making in this context, w
estimated separate Ordinary Least Squares (OLS) regrebgigaar by modality (HHD versus
IHD) at the patientmonth pm) level. Specifically, we use these mod&sdentify the
conditional-averagaumber of paid HHDr IHD treatments per month within eaetAC by
year, controlling forother observable differences between MAGsthesemodels, our
dependent.ariabl€,, represents the number of paid treatments,caméhdependent variables
of interest-are represented IAC,m, a vector of indicators of the MAC that adjudicated patient
p’'s treatment claims during month The set of MAC indictors, which number between 14 and
24 across 'models, varies by year and by modality as MAC contracts begin and lapse and as some
MACs adjudicate claims for at leamte hundred HHD patient-monthssomeyears but not
others. An E=statistic was computed ttetermine the joint statistical significance of these
indicators.

We would expect paid treatmegbuns to vary with patient characteristics associated
with clinical.need for additional treatmerfts “risk”). It has been arguedas inthe somewhat
differentiated_CDs established bthreeMACs (First Coast Service Options, Inc. [FCSO, MAC
for jurisdiction 9], Novitas Solutions, Inc. [Novitas, MAC for jurisdictions 4, 7, and 12], and
Palmetto GBA, LLC [Palmetto, MAC for jurisdiction 11(Yledicare Coverage Database
2013)—that additional dialysis treatments may be needed by patients experiencing
hyperkalemia, pregnancy, fluid overload, acute pericarditis, congestive hea#,fpulmonary
edema, or severe catabolic staféhere these patient characteristics varied across Mpdis,
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treatments per patiemtonthshould varylikewise. Toremove the variation across MACs due to
differences in the populations whose claims MACs adjudicate, wadiisist for such potential
imbalancesby including in our regressios extensiveetof patient-and patierimonthievel
controlsXym potentially related to individual patients’ needs for additional dialysisiees.
Among these.arbothtime-invariant patientevel indicators capturedt the time of the onset of
renal replacement therams identified in the patient's CMS Form 2728ge (>18, 18-44, 60-
69, 70-79,0r<79, versus 45-59 (refrgce(American Indian or Alaskan Native, Asian or
Pacific Islander, black, or other owilti-racial, versus white (ref,)bodymass indeXBMI <
18.5, 25<BMI < 30, 30< BMI < 40, or BMI > 40, versus 18.5 BMI < 25 (ref.)), difficulty
ambulating:(yes or no), and difficulty transferring (yes or no)—asdpatientmonthievel
indicatorsofithe presence of comorbid conditions during the previous three namitientified
usingall (dialysis and nondialysisrelated)claims pericarditis, septicemia, pneumonia,
opportunistic infections, gastrointestinal bleeding, cancer, cardiagtlammia or dysrhythmia,
hepatitis, anemia, monoclonal gammopathy, myelodysplastic syndrome, siclkieersi,
alcohol ordrugdependency, costiee heart failure, cardiovascular accident, diabetes, ischemic
heart diseaseypulmonary edema, pulmonary vasculiti;iAnIDS. Thelnternational
Classification of Disease, Ninth Revision (1) codesve used to identify these clinical
conditionsare based on those used in CMBisrarchical condition categoriesd ESRD PPS
risk adjustment models (Pope et al. 2004; Leavitt 2008). The use of comorbid condition
indicators'derived from both the CMS Form 2728 and claims data as controls (in addition t
other correlated covariates) compensates for observed discordance in these data sources
(Krishnan et:ali 2015). We also included patient-mdende} indicators of total inpatient days
(obtainedfrom Medicare Part A claims)jed during the month (yes or no, obtained from
Medicare enrollment filgsand that the month is one of patigist first threemonths of renal
replacement.therapy (“vintagealerived from the date of first renal replacement therapy obtained
from the patient's CMS Form 2728ptandard errors were clustered at the MAC level.

Equation 1 presents the estimating equation in full.

Tym = MACpm + Xpm + Npm (1)

To test the sensitivity of our findings to the incompleteness of our claaisesd

comorbidity indicator variables duringatients’ first three Medicarenrolled months—which

reflect zero, one, or two preceding months of claims rather than three, sincelingtad to
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Medicare claims data in our analysese also reestimate our models restricting to those
patientswith age greater than @ndthose under 65 undergoing dialysis at least seven months
after the patient’s first month of renal replacement ferd-or dialysis patients under age 65,
“Medicare coverage usually starts on the first day of the fourth month of your slialysi
treatments’{Medicare.gov 2016). Therefore, seven months is long enough to ¢msiwne
haveat least threerior months of taims to ascertain comorbidities.

We usetur OLSregressions’ results tmalculatepredicted counts gdaid treatments per
patientmonth*by MAC for IHD and HHD patient-monthassuming every MAC treated a
“typical” dialysis patient Specifically, for eactMAC-yearand each modalitywe multiplied our
model coefficients byheappropriate MAQndicatorsas well asharacteristicef a typical
dialysis patient'across our entire samptel(ding IHD and HHD patients and all four data
years),omitting only the residualTo represent the typical dialysis patient, we selettted
modal patient-montbharacteristicéor discrete variableg.g., male, white, did not die during
month) and we selectetthe population mean fdhe solecontinuous variableody surface area
We then summed these products to generate Médtevel predicted paid treatmenper
patientmonthby modalityand compared theseeasures across MA@s quantify and analyze
variationinsMAC paymentsstrictly due to thédentity of the MAC adjudicating claimsNe
assessedspersistence in this variation for each modality by examining changes in the range of
predicted paid treatments by MAC across years, and we assessed persistence in predicted paid
treatments.by modality thin each MAC over time using an intraclass correlation statistic.

Finally;ywe assessed the extent to which variation in MACs’ discretionary decision
making may-have influenced dialysis facilities’ operations and modalityireger Specifically,
we conducted a facilityear €y) levelanalysis of whether dialysigacilities are more likely to
have a HHD progranHHDProgr)—defined as having two or more unique patients, each with
at least one. HHD patiembhonth, during the year. Our key independemiaide Ty.1) is the
averageunadjusted number of HHD treatmep#sd for per patienmonth by the facilityf's
MAC duringsthe precedingalendar yeara marker for how the facility may perceiite MAC'’s
patterns of‘paying for additional HHD treatments relative to other MAXsile the
specification of this variable exploits the longitudinal nature of our teayne year lag
necessitates that we restrict our analysis to facility years duringetieel 2010-2012. Similarly,
to increase the reliability of our estimates, faciligars were excluded from our analysis if the
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facility’s assigned MAC had less than one hundred HHD patient-months during the previous
calendar year.

In this analysis or controlsXs include indicators for the presence of an IHD prog(am
small numbeof facilities specialize ilome dialysis modalities and so do not offer IHD
therapy)and.the presence of a HPD prografaeilities with programs for these alternative
dialysis modalitiesnay be able to leveragdinical andtechnical expertise or logistical expertise,
respectively;"and ease the process of initiating a new HHD proghigmdentify HPD
treatmentsIsing Current Procedural Terminology codes 90935, 90937, 90989, or 90993, revenue
center codes 0831, 0841, or 0851 on bill type 72x claims. We specify our IHD and HPD
program indicators in parallel withe HHD program indicat® specification We also include
year fixed effectso control for secular trends in HHD care. Standard errors are clustered at the
MAC-year level.

Equation 2 resents the estimating equation for our linear probability (OLS) model in
this analysis

HHDProgsy = Triy—1) + Xpy + &y (2)

All analyses were conducted using SAS version 9.2.

Results

Unadjusted dscriptive statistics faosur HHD and IHD patienimonth sampleare
presentediiffablel. After applying our sample inclusion criteria, thereby exclugiB8gp of
HHD patientmonths and 2.2% of IHD patient-months, our analydimgles remaineldrge for
each modality: 186,072 HHD and 12,447,294 IHD patient-mb&avél observations total
across yearsIHD is significantly more common than HHBepresentin@®8.3% of hemadalialysis
patientmonths."HowevelkiHD’s share grew each yeaAs expected, HHD patient-mosth
average significantly moneaidtreatments than IHD patienmtonths (17.8reatmentwersus 2.0
treatmentg*not'accounting fodifferencessuch agshe number of days spent in hospital or deaths
during the'month HHD patientsare somewhat youngeare more likely to be male and white,
and have a higheverageBMI than IHD patients Our sample of HHD patiemonths isalso
less likely to include patients undergoing early dialysis ttsae our sample of IHD patient-
months. In general, fewer comorbidities are observed during HHD patient-months than during
IHD patient-months.
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Regression results for our 2012 models of HHD and IHD are presented in Table 2 and
Table 3, respectively. (Model results for other years are available upon reduo@str)model
of paid HHD treatments per patiemonth, 15 out of 17 estimates for MAgpecific effects were
statistically significantthe joint Ftest of statistical significance for these effects was also
stronglysignificant < 0.0001). Among thesstimates, the range of associated marginal
effects @pproxmately6.1treatments) was large relative to the overall mean. Our estimates for
many patient="and patient-month-level controls, including days in the hospital, death kering t
month, body'surface area, vintage, difficulty ambulating, select age and racial/etiupis, gex,
and several indicators for comorbid conditiomsye also statistically significanO©Owing to our
models’ largessample sigemostestimatesvere statistically significant at 0.01% levels.

In our model of paid IHD treatments pettipatmonth, 15 out of 20 estimates for MAC-
specific effects'were statistically significant was the joint Eest of statistical significance for
these effects(< 0.0001). Compared to our obseredféct estimates for HHOyowever the
range of associated marginal effects in this model (approxinagigeatments) was much
smaller relative to the overall mean for IHBgain, manyestimates for patienand patient
monthievelcontrols were statistically significambostat 0.01%evels.

In“kigure 1we present predicted paid treatments per patientth(hereafter “predicted
treatments™py MAC for IHD and HHD during 2009 and 2012. (Comparable statistics for 2010
and 2011 are available upon requeQur estimates of HHD treatmisngreatly exceeded our
estimates'of IHD treatments. We estimated predicted treatfoemtsypical dialysis patieriy
modality by*MAC-yearand foundhatthe HHDestimateof 18.8predicted treatments was
significantlygreater than the IHBstimateof 12.1predicted treatmen{®<0.0001).

HHD predicted treatments varietlamaticallyacrossMACs, ranging between 14.3 and
21.9treatments acros¥09-2012 This variation acrosMACSs persisted over time. The range
in HHD predicted treatmenecrossMACs—from lowest to highest predicted treatmentsas
at least.7in eachyear. Moreover the intraclass correlation statistic for this sangslelHD
treatmentswas0.677, indicative of moderate-strong correlatiomnd persistenca predicted
treatments‘over time withiMACs.

By contrast]HD predicted treatmentsgainot vary meaningfully acroddACs or over
time: acros2009-2012, the range tfiD predicted treatmentsas betweeri0.9 and 12.4

treatments.
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Our results were comparable when estimagstricting to thosgatients with age greater
than 65 and those under 65 undergoing dialysis at least seven months after the pagient’s f
month of renal replacement therapy (representing?®@auad 96.4%of our main analytic
samplées HHD and IHD patienimonths, respectivejyesults not shown)

The results of our facilityearlevel regression of HHD program presence are presented
in Table 4.Our/main estimate suggests that, when a facility’s MAgS far one additional
HHD treatmentper patient month on average during the preceding year, thg<$gmitibability
of operating'@HHD program rises (drcentage points; this estimate is not statistically
significantly different from zero. Our control variablcapturing IHD program presence and
HPD programspresence are correlated (negatively and positively, respectively) with HHD

program presence.

Discussion

While-Medicare is a national insurance program, it administers benefits through regional
MACs andfor many servicegelies on their discretion to determine when it should make
payments. Mis administrative structumaaygenerate efficiencies and offer greater
responsiveness to local provider concehas a uniform, national coverage decision-making
process:However the resulting heterogeneity in decisioraking by MACs admitthe
possibility of geographic variation inare experienceand outcomes amoredicare
beneficiariesas.well as providers’ service offerings and patterns of daespite oportunities
for reducingsuchadministrative variation through regulatory interventidhis driver of
variationin utilization hasreceived relatively little attention the literatureon regional variation
in health care.

In the case gpatients undergoingemalialysis careduring 2009-2012, we find striking,
persistentvariation acrod4ACs with respect to the number of paitHD treatments per patient
month—eontrolling for differences in patient riskand hence the numbef treatments given
patientmight be expeetdto receive. Dialysis facilities mayave observed this variation—
particularly large dialysis organizatioasbmittingclaimsto different MACsin different
geographic regionstust ashemodialysis equipment supplidrave (NxStage Medical, Inc.
2012). However, in our investigation of this variation’s potential consequenceslysidia

facility operations and service offerings, we found a poshivtenot statistically significant
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effect of a MAC’s greater willingnesto pay for additional HHD treatments on the presence of
facility HHD programs.

Thelimitations of our analysis include that the financial incenteesouragindghe use
of HHD rather than IHOhat werefaced by dialysis facilities evolved during our study period,
intensifying.significantly as of 2011. Additionally, HHD use has continued to grow intrecen
years(United States Renal Data System 201B5)th trends could increase dialysis facilities’
awarenessof'the variation in MAC payment decisions vgermkand the opportunity to
increase reimbursement in areas where MACs are more likely to pay for additional treatments
Consequentlyin the future we may obsergeowth inHHD programsn areas where MACs
typically pay for. more treatment€©n the other hanthese trends and associated rising
aggregateosts‘of HHD treatmentsould also leadlACs to reconsidetheir interpretations of
medical justificatiorin this context and institute new standards more often restricting payment
for HHD services potentially reducing variation across MACs and, consequeratigtion in
provider responsedMore recent data could reveal the net effects of these opposing mechanisms
on patternsof-facility operations and services offeramg$implications fodialysis patients’
access to andwuse of HHD therapy

I further researcldemonstrates théte variationwve observén healthcareuse due to
MAC discretionary decisiomaking represents inefficiency in care practice as well as
inequitable access to hdaltare service$,MS authoritiesnay considercertain regulatory
interventiongo minimize thisvariation. For exampleggulatorscouldisste more explicit
guidance to"MACSs to standardize protocols for assessing medical necessity

In addition, policymakers may worry that large provider organizatidesested in
providing more HHD treatments could seek to have their claims adjudicated by M&€s
likely to interpret medical justification regulations expansiystyictly for the prpose of
increasing.revenueCurrent CMS rules governing the linkagfandividual providerfacilities to
MAC:s, in place since 2006, assign thenth® MACs with jurisdiction over the areas where their
individual facilities are locatedHowever, CMSs also permittedo grant large provider groups
an exception tthese rulesenabling thessigment ofall facilities within the groups tthe
singleMAC with jurisdiction over theegionwhere theproviders’home office is located
(Centers for Medicare ariedicaid Services 2013)Vhile thispolicy is somewhatestrictive
(Assignment of Providers and Suppliers to MACs 2006), CMS could integrate an evaluation of
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claims payment denial rates under the provider grozypi®nt MAC assignments into the
process ® which it is determined whether such an exception shougitdreed

A more comprehensive review of CMS’s guidance to MACs as well as examinations of
other, nondialysis services using recent datald be valuable in quantifying the contribution of
MACSs’ heteregeneous claims adjudication practices to geographic variapoovider practice
patterns (I©0M.2013) as well as downstreaamation inpatients’ outcomes and experiences of

care
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Tables, Headings and Notes

Table 1

HHD IHD Difference
Variable Mean/% SD Mean/%  SD t stat.
Mean treatments per month 17.8 5.6 12.0 2.6 446.7
Age 56.7 15.3 63.2 15.0 179.4

This article is protected by copyright. All rights reserved



Female 39.4% 45.7% 554

White 66.8% 54.7% 110.6

Black 28.3% 38.6% 97.2

Asian / Pacific Islander 3.4% 4.3% 21.8

Am. Indian./Alaskan Native 0.9% 0.6% 33.1

Other /multi-racial 0.6% 0.9% 16.0

Body mass‘index 29.2 7.8 28.3 7.4 44.8

Body surface area 2.0 0.3 19 0.3 102.0

New dialysis patienfvintage) 2.7% 4.8% 52.5

Days in hospital 1.3 3.8 1.2 3.5 11.9

Died during‘month 1.4% 1.2% 9.1

Cancer 8.5% 7.5% 15.8
Diabetes 64.2% 77.5% 118.4
Ischemic heart disease 60.5% 69.7% 80.4

Year 2009 19.9% 24.4% 48.3

Year 2010 23.2% 25.3% 21.3

Year 2012 27.1% 24.9% 21.2

Year 2012 29.8% 25.4% 41.3

N (patient-months) 186,072 12,447,294

Table2

Variable Est. SE Variable (continued) Est. SE
AdminaStar 1.808 0.191* Age>80 -1.550 0.095 **
CGS Admin 1 -0.563 0.189*  Am. Indian / Aaskan -0.697 0.220*

Native

CGS Admin 2 1.394 0.216* Asian/ Pacific Islander -0.152 0.115
Mutual of Omaha -0.492 0.328 Black -0.479  0.047 **
Noridian 1 3.794 0.369* Other /multi-racial -1.128  0.247 **
PBSI 0.767 0.316 Female -0.231  0.052 **
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UGS 5.520 0.230** Pericarditis -0.025 0.265
MAC 1 4.462 0.181* Septicemia -0.465 0.069 **
Noridian 2 / MAC2 3.074 0.213* Bac. meumonia -0.600 0.122**
MAC 3 4412 0.296* Pneumonia 0.445 0.222
MAC 4 0.993 0.182* Opp. nfection -0.514 0.234
MAC 5 4695 0.209** Gl bleed -0.332 0.152
MAC 9 1.300 0.201* Cancer -0.080 0.072
MAC 10 3.311 0.180** Cardiac arrhythmia -0.019 0.188
Palmetto/ MAC 11 -0.718 0.204*  Hepatitis -0.539 0.181*
MAC 12 3.604 0.202* Her.hemo. aemia 0.184 0.274
MAC 13 3.265 0.197** Mono. gammopathy 0.648 0.223*
Days in hospital -0.050 0.006 ** Myelodyplastic syn. 0.558 0.218
Died during month -8.076  0.184**  Sicklecell anemia -0.551 0.477
BMI < 18.5 0.045 0.124 Alcohol dependence -0.323  0.099 *
25<BMI <30 -0.028  0.057 CHF 0.294 0.051*
30<BMI < 40 0.088 0.069 CV disease -0.316  0.047 **
BMI >40 0.201 0.105 Diabetes -0.062 0.048
BSA 0.970 0.121* Drug dependence -0.478  0.098 **
Vintage -1.939 0.132* Dysrhythmia 0.384 0.046**
Diff. ambulating -0.925 0.150** |schemicheartdisease 0.061 0.050
Diff. transferring -0.184  0.187 COPD -0.183  0.045**
Age < 18 -0.967 0.526 Peri.vasculardisease 0.061 0.047
18< Age(< 45 0.238 0.056** HIV/AIDS 0.564 0.135**
60<Age <70 -0.431  0.057** Intercept 13.628 0.292 **
70< Age <.80 -0.753  0.069 **

Table 3
Variable Est. SE Variable(continued) Est. SE
AdminaStar -0.090 0.012* 60<=Age<70 0.053 0.004 **
Arkansas BC -0.712  0.094* 70 <= Age <80 0.074 0.004 **
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CGS Admin 1
CGS Admin 2

Mutual of Omaha
Noridian 1

PBSI

UGS

MAC 1

Noridian2 / MAC 2
MAC 3

MAC 4

MAC 5

MAC 7

MAC 8

MAC 9

MAC 10
PalmettostMAC 11
MAC 12

MAC 13

Days in hespital
Died during'menth
BMI < 185

25 <=BMI < 30
30 <=BMI <40
BMI >= 40

BSA

Vintage

Diff. ambulating
Diff. transferring
Age <18

18 <= Age < 45

-0.106
-0.107

0.078
-0.239
0.089
-0.024
-0.023
-0.077
-0.263
-0.097
-0.018
-0.041
-0.049
-0.159
-0.105
0.032
-0.067
0.039
-0.004
-6.239
-0.061
0.032
0.091
0.171
-0.009
-1.039
0.011
0.001
0.358
-0.191

0.011 **
0.012 **

0.045

0.022 **
0.017 **
0.013

0.009

0.013 **
0.013 **
0.009 **
0.014

0.018

0.012 **
0.011 **
0.009 **
0.011*
0.011**
0.010*
0.000 **
0.013 **
0.007 **
0.004 **
0.004 **
0.007 **
0.008

0.006 **
0.008

0.012

0.039 **
0.005 **

Age >= 80
Am. Indian / Alaskan

Native

Asian / Pacific Islander

Black

Other /multi-racial
Female

Pericarditis
Septicemia

Bac. jmeumonia
Pneumonia

Opp. hfection

Gl bleed

Cancer

Cardiac arrhythmia
Hepatitis

Her. remo. aemia
Mono. gammopathy
Myelodyplastic syn.
Sicklecell anemia
Alcohol dependence
CHF

CV disease
Diabetes

Drug dependence
Dysrhythmia
Ischemicheartdisease
COPD
Peri.vasculardisease
HIV/AIDS

Intercept

0.110
-0.110

0.240
0.001
0.205
-0.056
-0.004
0.010
0.092
-0.007
-0.122
0.005
-0.060
0.123
-0.060
-0.014
-0.011
-0.052
-0.155
-0.180
0.090
0.020
0.078
-0.226
0.036
0.037
-0.016
0.099
-0.099
12.050

0.005 **
0.011**

0.007 **
0.003
0.015**
0.003 **
0.018
0.005
0.009 **
0.015
0.018 **
0.010
0.005 **
0.013 **
0.009 **
0.022 **
0.014
0.015*
0.031 **
0.005 **
0.004 **
0.003 **
0.003 **
0.006 **
0.003 **
0.003 **
0.003 **
0.003 **
0.008 **
0.018 **
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Table4

Variable Est. SE
Lagged (2).MAC-year averageaid 0.0037 0.0033
HHD treatments pgoatientmonth

IHD program presence -0.2434 0.0540 **
HPD program presence 0.2925 0.0119 **
Year 2011+(2010ef.) 0.0033 0.0035
Year 2012(2010ef.) 0.0084 0.0071
Intercept 0.1999 0.0589 *

Headings and Notesfor Tables
Table L:Select-Descriptive Statistics, Home Hemodialysis ar@dnter Hemodialysis Patient
month Samples (2009-2012)

Table 2: Ordinary kastSquaresRegression Result#lodel ofHome Hemodialysigreatment
Counts in 2012t thePatientmonth Level

Notes: N = 54,575 patient-months. * p < 0.01. ** p < 0.0001. SE = Standard eBidts:
Body-mass.index. BSA = Body surface area. Gl ble€thstrointestinal bleed. CHF =
Congestive:heart failure. CV disease = Cardiovascular disease. COPD = Chronic obstructive
pulmonary-disease. HIV-AIDS = Human immunodeficiency viragguired immunodeficiency

syndrome.

Table 3: Ordinary kastSquaresRegression Resultdlodel ofIn-Center Hemodialysis
TreatmentCounts in 2012t thePatientmonth Level

Notes: N =3,130,342patientmonths. * p < 0.01. ** p < 0.0001. SE = Standard err&sll =
Body-mass index. BSA = Body surface area. Gl ble&@hstrointestinal bleed. CHF =
Congestive heart failure. CV disease = Cardiovascular disease. COPD = Chronic obstructive
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pulmonary disease. HIV-AIDS = Human immunodeficiency virasguired immunodeficiency

syndrome.

Table 4: Linear Probability Model of Home Hemodialysis (HHD) Program Pre¢26ad.6-
2012) Regression Results

Notes: N =16,013facility-years. * p < 0.01. ** p < 0.0001SE = Standard errorsVIAC =
Medicare Administrative Contractor. IHD =-ttenter hemodialysis. HPD = Home peritdnea

dialysis.

Figures andrleegends
Figurel

Variation
across
MACs

HHD

n
(=]

=)

)

T IHD

for “Typical” Dialysis Patient

Predicted Paid Treatments per Month

Fiscal Intermediary / Medicare Administrative Contractor (“MAC”)
72009 - Home HD ©2012-HomeHD ®2009 - In-Center HD  ®m2012 - In-Center HD

L egendsfor Figures

Figure 1 Predicted Paid Home Hemodialysis (HHD) and&Clenter Hemodialysis (IHD)
Treatments per Month BMAC, “Typical” Medicare DialysiPatient, 2009 and 2012
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Notes: Predictionfor the“typical”’ dialysis patient—defined using modal patient-month
characteristics for discrete variables and mean body surface-@eeaed from results of OLS
models with patient treatments per month as dependent variabi¢#fDdlummies as
individual variabls (ref. MAC 14), adjusted for patient demographics, 23 important
comorbidities,.and other factors. Separate OLS models by modality by ye@ng@s across
models (2009,2010, 2011, and 2012): 0.193-0.223 for HHD, 0.069-0.097 for IHD.
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