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ay-for-performance (P4P) initiatives tying payment

to performance and the value of care have become

a major component of recent healthcare reform ef-
forts. Since the passage of the Affordable Care Act and,
more recently, the repeal of Medicare’s Sustainable Growth
Rate, P4P programs are increasingly targeting physician
practices directly.'? Lessons from prior P4P initiatives can
help inform the'development of future policies that will ap-
ply to both managed care and fee-for-service settings.

More than 100,000 individuals develop end-stage renal dis-
ease (ESRD) every year in the United States.> Due to a short-
age of kidneys available for transplantation, the vast majority
receive dialysis, which can be provided through 1 of 3 mo-
dalities. In-center hemodialysis is the most common dialysis
modality and involves patients going to a dialysis facility 3
or 4 times per week to receive therapy; home-based dialysis
therapies (which include peritoneal dialysis and home hemo-
dialysis) are alternatives that offer more flexibility and lifestyle
benefits for some patients.*® Ideally, dialysis modality is cho-
sen after careful consideration of medical suitability, followed
by shared decision making among patients, loved ones, and
care providers.” Evidence suggests that these discussions occur
infrequently,’® leading many to conclude that home dialysis
therapies are underutilized in the United States.!!!?

It is uncertain whether physicians’ economic incentives
influence dialysis modality choice. International compari-
sons indicate that the relative physician payment for pa-
tients on home versus in-center dialysis directly influences
the fraction of patients on home dialysis.”* In the United
States, higher Medicare payment to dialysis facilities for
home therapies associated with the 2011 ESRD Prospective
Payment System (“bundling”) coincided with a substantial
increase in the use of peritoneal dialysis.>'* However, surveys
of nephrologists suggest that patient preferences and health,
rather than economic factors, are the primary factors consid-

ered when recommending a dialysis modality.!"!

ABSTRACT

Objectives: Patients with end-stage renal disease can receive
dialysis at home or in-center. In 2004, CMS reformed physician
payment for in-center hemodialysis care from a capitated to a
tiered fee-for-service model, augmenting physician payment for
frequent in-center visits. We evaluated whether payment reform
influenced dialysis modality assignment.

Study Design: Cohort study of patients starting dialysis in the United
States in the 3 years before and the 3 years after payment reform.

Methods: We conducted difference-in-difference analyses comparing
patients with traditional Medicare coverage (who were affected by
the policy) to others with Medicare Advantage (who were unaffected
by the policy). We also examined whether the policy had a more
pronounced influence on dialysis modality assignment in areas with
lower costs of traveling to dialysis facilities.

Results: Patients with traditional Medicare coverage experienced
a 0.7% (95% Cl, 0.2%-1.1%; P =.003) reduction in the absolute
probability of home dialysis use following payment reform com-
pared with patients with Medicare Advantage. Patients living in
areas with larger dialysis facilities (where payment reform made
in-center hemodialysis comparatively more lucrative for physi-
cians) experienced a 0.9% (95% Cl, 0.5%-1.4%; P <.001) reduction
in home dialysis use following payment reform compared with
patients living in areas with smaller facilities (where payment
reform made in-center hemodialysis comparatively less lucrative
for physicians).
Conclusions: The transition from a capitated to a tiered fee-for-
service payment model for in-center hemodialysis care resulted
in fewer patients receiving home dialysis. This area of policy
failure highlights the importance of considering unintended con-
sequences of future physician payment reform efforts.
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Take-Away Points

In 2004, CMS reformed physician payment for in-center hemodialysis care from a
capitated to a tiered fee-for-service model, augmenting physician payment for fre-
quent in-center visits. This policy may have influenced home dialysis use by making
in-center dialysis more lucrative for some physicians. We compared home dialysis

use among patients differentially affected by the policy.

Information on population density came
from Census-based rural-urban commuting
area codes.?! Information on hospital refer-
ral region (HRR) came from the Dartmouth
Atlas of Health Care.?

B Patients most affected by the policy experienced nearly a 1% reduction in the

absolute probability of home dialysis use following payment reform.

B Our findings indicate that transition to fee-for-service payment for in-center he-
modialysis had the unintended consequence of reducing home dialysis use.

In 2004, in an effort to align economic incentives and
encourage high-quality care, CMS transformed its pay-
ment to physicians caring for patients receiving in-center
hemodialysis from a capitated model to a tiered fee-for-
service model (eAppendix Table 1 [eAppendices are avail-
able at www.ajmc.com]).’® Under the new payment system,
which continues to govern physician in-center hemodial-
ysis reimbursement, physicians could increase profession-
al fee revenues by conducting 4 or more visits per month
to patients receiving in-center hemodialysis.

Although this policy was not focused on the deliv-
ery of home dialysis care, it may have influenced dialy-
sis modality decisions by making in-center hemodialysis
comparatively more lucrative for some physicians; physi-
cian payment for home dialysis therapy remained capi-
tated and decreased slightly.' In this study, we determined
whether the transition to a tiered fee-for-service payment
model influenced dialysis modality choices. We hypoth-
esized that patients were less likely to receive home di-
alysis following payment reform, and that this decrease
was more pronounced in places where physicians could

increase in-center hemodialysis revenues at lower cost.

Data and Patient Selection

We selected patients who started dialysis in the United
States from January 1, 2001, through December 31, 2006—
the 3 years prior to and the 3 years following physician
payment reform. We excluded patients who received
a kidney transplant within 60 days of ESRD onset. We
obtained data on patients’ insurance coverage, home zip
codes, and initial dialysis modality, as well as informa-
tion about dialysis facilities from the United States Renal
Data System, a national registry of patients with treated
ESRD. We obtained data on patient comorbidities prior
to ESRD from the CMS Medical Evidence Report (CMS-
2728).1" Due to large numbers of missing values for Qué-
telet’s (body mass) index, hemoglobin, and albumin, we

used multiple imputations to estimate missing values.!8%°

Outcomes and Study Design

The primary study outcome was the ini-
tial dialysis modality chosen, as reported by
the nephrologist to CMS. We categorized
dialysis modality as in-center hemodialysis or home dialy-
sis, where home dialysis included home hemodialysis or
peritoneal dialysis.

We used several difference-in-difference (DID) models to
examine the effect of payment reform on dialysis modality.
DID analysis is an econometric method commonly used
to analyze policy,” where patients are separated into treat-
ment and control groups. The treatment group includes
patients who were affected by the policy of interest and the
control group includes patients who were not subject to the
policy. Thus, any changes observed in the control group re-
flect changes in the population from measures not changed
by the policy. The difference in the change of the outcome
after implementation of the policy between the treatment
and control groups characterizes the policy’s effect.

Comparison Groups

We formed comparison groups from 2 separate cohorts.
In an Insurance Coverage cohort, we selected patients en-
rolled in either traditional Medicare as a primary payer or
Medicare Advantage prior to start of dialysis. In this analy-
sis, we only included patients 65 years or older at ESRD on-
set because patients are not permitted to enroll in Medicare
Advantage if ESRD (rather than age) is their qualifying cri-
terion; thus, most patients with ESRD with Medicare Ad-
vantage are 65 years or older. We conducted a DID analysis
comparing the choice of dialysis modality among patients
with traditional Medicare versus Medicare Advantage. We
chose these groups because payment for services provided
to patients with traditional Medicare was affected by pay-
ment reform, while payment for services provided to pa-
tients with Medicare Advantage was not.

In a “non-health maintenance organization (non-
HMO) Medicare” cohort, we selected patients with tra-
ditional Medicare as a primary payer, or waiting for
Medicare coverage, at the onset of dialysis. Because the
majority of patients in the United States who develop
ESRD qualify for Medicare within 90 days of ESRD on-
set, we assumed that patients documented as “waiting”
for Medicare would soon receive it and that physicians
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would consider the financial implications of treating these
patients as similar to treating patients already covered. In
this cohort, we excluded patients with private insurance
because they do not qualify for Medicare until 30 months
have passed following the diagnosis of ESRD.

We previously demonstrated that the frequency of phy-
sician (or advanced practice provider) visits to patients re-
ceiving in-center hemodialysis was predominantly related
to geographic and dialysis facility factors, rather than to
patient clinical characteristics.?* Geographic measures—
such as dialysis facility size and population density—that
determine the costs physicians incur (in resources and
time) traveling to visit patients at dialysis facilities have
a substantial influence on visit frequency. All else being
equal, it is more lucrative for physicians to see patients
in larger dialysis facilities because physicians can collect
revenue for more patient visits after incurring a fixed cost
of traveling to a facility. Likewise, it is more lucrative for
physicians to see patients in more densely populated areas
due to lower travel costs to facilities.

Using the non-HMO Medicare cohort, we conducted 2
DID analyses to determine whether changes in the choice
of dialysis modality following payment reform varied geo-
graphically, depending on how costly it was for physicians
to see patients more frequently. Although the small decrease
in physician payment for home dialysis was similar across
all geographic regions, the change in physician payment for
in-center hemodialysis after 2004 varied geographically. Phy-
sicians practicing in areas where the cost of more frequent
visits was lower had an opportunity to increase their profes-
sional fee revenues after payment reform by assigning more
patients to in-center hemodialysis. In contrast, physicians
practicing in areas where it was too costly to visit patients
4 times per month would have experienced little or no in-
crease in professional fee revenues by assigning patients to
in-center hemodialysis. We used the 2 geographic character-
istics previously found to be associated with visit frequency
and, therefore, the relative gain in professional fee revenue
from in-center hemodialysis—dialysis facility size and popu-
lation density—to determine if changes in physician pay-
ment influenced dialysis modality choice.

We averaged dialysis facility size across the HRRs where
patients lived. We calculated dialysis facility size from the
average number of patients receiving in-center hemodialysis
documented in annual facility surveys in the 3 years prior
to payment reform. We divided HRRs into quintiles based
on their average facility size and assessed the proportion of
prevalent in-center patients seen 4 or more times per month,
as well as associated changes in revenues, in the 3 years fol-
lowing payment reform within each quintile. We observed

Physician Payment and Home Dialysis Use

that the proportion of patients with 4 or more visits per
month was smallest in the lowest mean facility size quintile.
Consequently, we categorized HRRs in the lowest quintile of
mean facility size as areas with “smaller facilities.”

We dichotomized population density into “small
town/rural” and “non-small town/non-rural.” The
differences in visit frequency across population density
category were small relative to differences across dialysis
facility size (eAppendix Table 2).

Statistical Methods

Due to large population size, we used a 10% standardized
mean difference as a marker of heterogeneity when compar-
ing differences in characteristics among treatment groups.?
In all DID analyses, we used logistic regression to estimate
odds ratios and corresponding 95% Cls. We controlled
for regional differences in population density and dialysis
facility size, as well as in patient age, sex, race, ethnicity,
and medical comorbidities (Table 1).2* We did not adjust for
dialysis facility characteristics because the facility where a
patient receives dialysis is often a consequence of dialysis
modality choice. An interaction term between binary vari-
ables representing the start of dialysis before versus after
payment reform, and whether patients were in the treat-
ment or control group, estimated the effect of the policy on
the odds of dialysis modality choice for each comparison.

We used our logistic regression estimates to determine
the effect of physician reimbursement reform on the abso-
lute probability of home dialysis use. For each patient in
the relevant cohort, we calculated 4 predicted probabilities
of home dialysis use assuming they were in each compari-
son group both before and after the policy. We used these
predicted probabilities to calculate a DID estimate of the
policy effect for each patient (see eAppendix). We averaged
the individual policy effect estimates over all patients, and
used the delta method to calculate standard errors and 95%
ClIs around average predicted probability estimates.

In a secondary analysis, we explored how different pa-
tients were affected by the policy. We separated selected
categories of patients by dialysis facility size comparison
group. For each patient category, we determined the un-
adjusted change in the proportion of patients assigned to
home dialysis following payment reform stratified by di-
alysis facility size.

The cohort of patients with traditional Medicare and
Medicare Advantage (Insurance Coverage cohort) included
241,111 patients. Before payment reform, 18,754 (16.5%) and
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B Table 1. Baseline Characteristics of “Insurance Coverage” Cohorts?

Pre-Reimbursement Reform

Postreimbursement Reform

Medicare Traditional Medicare Traditional
Advantage Medicare Advantage Medicare
(n = 18,754) (n =94,615) Std Diff (n =22,473) (n = 105,269) Std Diff
Demographic
Age, years: mean 75.2 75.2 0.4 75.6 75.5 1.1
Male, % 53.4 50.4 6.0 54.3 52.4 3.9
American Indian, % 0.3 0.9 74 0.3 0.8 72
Black, % 20.8 22.4 3.7 22.4 21.2 2.8
White, % 73.7 73.8 0.3 72.3 74.8 5.6
Other race, % 5.2 3.0 11.4 5.0 3.1 9.8
Hispanic ethnicity, % 12.3 75 16.5 12.7 79 16.1
Comorbidities
Diabetes, % 49.3 50.9 3.2 52.6 51.8 1.6
Coronary artery disease, % 34.6 38.0 6.9 311 34.8 79
Cancer, % 8.0 8.8 2.9 9.0 10.1 3.7
Heart failure, % 370 40.6 7.3 39.8 42.0 45
Pulmonary disease, % 9.0 11.0 6.7 10.1 12.4 73
Cerebrovascular disease, % 1.2 125 4.2 1.5 12.4 2.8
Peripheral vascular disease, % 15.9 18.7 74 16.3 19.0 70
Hemoglobin (g/dL)® 10.2 10.1 2.8 10.3 10.3 1.9
Serum albumin (g/dL)® 3.2 3.2 8.0 3.2 3.2 8.6
Body mass index (kg/m?)® 26.2 26.5 4.7 271 272 0.5
Smoking history, % 2.6 3.2 3.7 2.9 3.6 8.9
Immobility, % 4.1 5.0 4.4 6.5 73 3.2
Drug or alcohol use, % 0.6 0.7 13 0.6 0.7 0.8
Geographic
Rural or small town, % 2.3 12.3 372 3.8 12.3 30.8
Area with larger facilities, % 93.5 88.5 20.9 92.3 88.6 14.0

Std Diff indicates standardized mean difference.

aA total of 1946 patients were excluded from this analysis because their zip codes could not be linked to hospital referral regions.
bAmong patients included in the analysis, hemoglobin, serum albumin, and body mass index were missing in 8.4%), 25%, and 1.1% of the population,
respectively. A total of 0.1% of patients had missing values for 1 or more of age, sex, drug or alcohol abuse, or population density. All missing values

were imputed.

94,615 (83.5%) of patients had Medicare Advantage and
traditional Medicare, respectively, compared with 22,473
(17.6%) and 105,269 (82.4%) after the reform. Among patients
with traditional Medicare, 5.8% and 5.0% of patients were as-
signed to home dialysis before and after payment reform, re-
spectively. Corresponding figures for patients with Medicare
Advantage were 4.5% and 4.3%. Patient characteristics were
similar across insurance categories, except more patients
with Medicare Advantage were Hispanic and fewer lived in
rural areas and small towns (Table 1).

The cohort of patients with traditional Medicare or
waiting for Medicare coverage (non-HMO Medicare co-
hort) included 389,526 patients. Before payment reform,
19,685 (10.8%) and 163,415 (89.2%) of patients lived in

areas with smaller and larger facilities, respectively, com-
pared with 21,840 (10.6%) and 184,586 (89.4%) after the re-
form. Among patients living in areas with smaller facility
sizes, 6.7% were assigned to home dialysis both prior to
and following payment reform. Among patients living in
areas with larger facility sizes, 6.5% were assigned to home
dialysis prior to payment reform compared with 5.5% fol-
lowing payment reform. There were no significant differ-
ences in comorbidities among patients receiving dialysis
in areas with different facility sizes, whereas more whites
and American Indians lived in areas with smaller facilities
and more blacks and Hispanics lived in areas with larger
facilities. Smaller facilities were more likely to be in rural
areas and small towns (Table 2).
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B Table 2. Baseline Characteristics of Dialysis Facility Size Comparison in the “Non-HMO Medicare” Cohort?

Pre-Reimbursement Reform

Postreimbursement Reform

Larger Facility Small Facility Larger Facility = Small Facility
(n = 163,415) (n = 19,685) Std Diff (n = 184,586) (n = 21,840) Std Diff
Demographic
Age, years: mean 62.8 64.0 74 63.0 64.1 74
Male, % 53.4 54.2 1.7 55.1 55.0 0.1
American Indian, % 1.1 3.1 14.2 1.0 3.1 14.4
Black, % 31.8 19.4 29.7 31.0 18.9 29.3
White, % 63.3 76.1 255 64.0 76.5 25.0
Other race, % 3.9 1.4 15.8 4.0 1.5 156.2
Hispanic ethnicity, % 11.5 2.8 34.3 12.1 3.1 35.0
Comorbidities
Diabetes, % 51.9 50.1 3.8 53.1 52.2 1.9
Coronary artery disease, % 277 3156 8.3 25.1 29.2 9.2
Cancer, % 6.0 6.8 3.5 6.8 79 4.5
Heart failure, % 324 33.7 2.8 33.8 35.3 3.1
Pulmonary disease, % 78 9.9 72 8.8 11.1 77
Cerebrovascular disease, % 9.6 11.0 4.5 9.7 10.9 3.8
Peripheral vascular disease, % 14.3 17.9 9.7 14.6 18.0 9.3
Hemoglobin (g/dL)® 9.9 10.1 9.4 10.1 10.2 9.7
Serum albumin (g/dL)® 3.1 3.1 1.6 3.1 3.2 4.7
Body mass index (kg/m?)® 276 279 43 28.3 28.6 4.0
Smoking history, % 5.1 6.6 6.2 5.9 73 5.8
Immobility, % 3.9 3.9 0.3 5.6 5.2 1.5
Drug or alcohol use, % 1.9 1.5 2.8 2.2 1.9 2.2
Geographic
Rural or small town, % 9.7 272 43.0 9.8 270 42.3

HMO indicates health maintenance organization; Std Diff, standardized mean difference.

A total of 2402 patients were excluded from this analysis because their zip codes could not be linked to hospital referral regions. This cohort differs
from the group of patients with traditional Medicare coverage in the Insurance Coverage cohort in 2 ways. First, it includes patients of all ages at
onset of dialysis. Second, it includes patients documented as “waiting” for Medicare coverage at the onset of dialysis.

bAmong patients included in the analysis, hemoglobin, serum albumin, and body mass index were missing in 8.4%, 25%, and 1.1% of the population,
respectively. A total of 0.1% of patients had missing values for 1 or more of age, drug or alcohol abuse, or population density. All missing values were

imputed.

Applying a DID regression model, patients with tra-
ditional Medicare coverage (who were affected by the
policy) experienced a 12% (95% CI, 2%-21%) reduction
in the odds of home dialysis following payment reform
compared with patients with Medicare Advantage (who
were not affected by the policy) (eAppendix Table 3). This
corresponds to a 0.7% (95% CI, 0.29-1.1%; P = .003) reduc-
tion in the average absolute probability of home dialysis
use following payment reform among patients with tra-
ditional Medicare compared with patients with Medicare
Advantage (Table 3).

Patients living in areas with larger dialysis facilities
(where physicians could increase revenues from in-center

dialysis at lower cost) experienced a 16% reduction in the

odds of provision of home dialysis (95% CI, 8%-22%) com-
pared with patients living in areas with smaller facilities
(where it was less lucrative to visit patients receiving in-cen-
ter dialysis) (eAppendix Table 4). This corresponds to a 0.9%
(95% CI 0.5%-1.49%; P <.001) reduction in the average abso-
lute probability of home dialysis use following payment
reform among patients living in areas with larger facilities
compared with patients living in areas with smaller facili-
ties (Table 3). Figure 1 illustrates the unadjusted change in
modality choice among patients residing in areas with dif-
ferent dialysis facility sizes. There was no significant effect
of the policy in our analysis of population density.

Nearly all patient groups living in areas with larger fa-

cilities were less likely to receive home dialysis following
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B Table 3. Average Probability of Home Dialysis from Regression Models?®

Insurance Coverage Comparison Groups

Medicare Advantage Traditional Medicare
Probability of Probability of

Home Dialysis (%) LCI ucl Home Dialysis (%) LCI ucl

Prior to reimbursement reform 45 4.2 4.8 5.8 5.7 6.0
Following reimbursement reform 4.2 4.0 4.5 4.9 4.8 5.1
Difference following reform -0.2 -0.6 0.1 -0.9 -1.1 -0.7
Policy Effect (%) LCI ucl

Difference-in-difference estimate® 0.7 0.2 1.1

Dialysis Facility Size Comparison Groups

Areas With Small Facilities Areas With Larger Facilities
Probability of Probability of

Home Dialysis (%) LCI ucl Home Dialysis (%) LCI ucl

Prior to reimbursement reform 5.8 55 6.2 6.6 6.5 6.7
Following reimbursement reform 5.8 B3 6.1 5.6 B9 5.7
Difference following reform -0.1 -0.5 0.3 -1.0 -1.2 -0.8
Policy Effect (%) LCI ucl

Difference-in-difference estimate® 0.9 0.5 1.4

LCl indicates lower bounds of the 95% ClI; UCI, upper bounds of the 95% Cl.
aAn examination of the sensitivity of our findings to possible geographic clustering in dialysis modality choice using generalized estimating equation
models was not substantially different from our primary study results (see eAppendix Table 5).

bP = .003.
°P <.001.

physician payment reform. Among pa-
tients living in areas with smaller facilities,
women, whites, patients with hemoglobin
>10.5 g/dL, and immobile patients ap-
peared more likely to receive home dialy-

sis following payment reform (Figure 2).

We found that the 2004 Medicare re-
form to physician in-center hemodialysis
visit payments led to a reduction in the
use of home dialysis. Patients who were
most affected by the policy, either because
they were insured by traditional Medi-
care or because they lived in areas where
physicians could increase in-center he-
modialysis revenues at lower cost, expe-
rienced nearly a 1% absolute reduction in
the probability of receiving home dialysis
compared with patients who were unaf-
fected (or less affected) by the policy. More
specifically, approximately 8 of every 1000

patients initiating dialysis who were af-

B Figure 1. Dialysis Modality Assignment OverTime in Areas With
Small Versus Larger Dialysis Facilities®
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aProbabilities are unadjusted. A plot of probabilities adjusted for covariates from our primary
regression model is not substantively different.

Dashed line represents the reimbursement reform proposed rule; solid line represents the
final rule.
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B Figure 2. Change in Dialysis Modality Following Payment Reform
by Dialysis Facility Sizes and Selected Patient Characteristics?

Percent Difference in Home
Dialysis Pre- vs Post Policy

Physician Payment and Home Dialysis Use

incentives have had a substantial effect on
physicians’ decisions regarding dialysis mo-
dality, and that payment reform had the
unintended consequence of leading fewer
patients to home dialysis. Since the choice
of dialysis modality is central to patients’

quality of life, independence, and health-
care costs, a reduction in the use of home
dialysis can be seen as a failure of the poli-
cy.$23° Recently, reform to Medicare dialy-
sis facility reimbursement (the 2011 ESRD

-2 -15 -1 -05 0 05 1 1.5 2 25
Age <50 years ' T ———e ) i '
Age 50-65 years® —
Age 65-80 years® —
Age >80 years —
Black ——————
White®
Hispanic —a
Non-Hispanic® —
Male —
Female® —
Medicaid —
Non-Medicaid® -——
>3 comorbidities® -—
<3 comorbidities® —_—

Hbg >10.5 g/dL®

Hbg <10.5 g/dL —
Albumin >3.5 g/dL ——l
Albumin <3.5 g/dL® —
BMI >30 kg/m? —
BMI <30 kg/m?® ——
Immobile® —
Mobile® L —
Rural/small town —_—
Non-rural/non-small town® | —

B Areas with larger facilities

Areas with smaller facilities

Prospective Payment System) encouraged
greater use of home dialysis, and this has
coincided with a trend back toward greater
use of peritoneal dialysis.!

P4P initiatives have been proposed as
a solution to problems in healthcare by
encouraging the delivery of high-value
care.’ Small trials and demonstration
projects suggest that P4P initiatives may
lead to high-quality care®*?*; yet, the overall
efficacy of P4P programs remains uncertain,
and a number of studies have demonstrat-
ed important unintended consequences.®
Due to mandates from the Affordable Care
Act, CMS is expanding the scope of its
P4P initiative on a national scale, with a
program directed at physician payments,

BMI indicates body mass index; Hbg, hemoglobin.
aAnalyses are unadjusted.

PRepresents a statistically significant difference (P <.01) in the change in use of home dialysis

between areas with large and smaller facilities.

fected by the policy received in-center hemodialysis rather
than home dialysis as a result of the policy. The payment
policy appeared to have influenced dialysis modality
choice for nearly all patient groups, regardless of sex, race,
ethnicity, or overall health.

According to statements from CMS; the 2004 physician
payment reform was designed to align economic incentives
and improve the quality of dialysis care.?” In the discourse
leading up to the policy’s enactment, there was no men-
tion of how the reform might influence dialysis modality
decisions. Since the policy was enacted, some physicians
have expressed concern that it created a financial incen-
tive to place some patients on in-center hemodialysis rather
than home hemodialysis or peritoneal dialysis.”® However,
surveys of nephrologists in the United States suggest that
economic factors do not play an important role in dialysis

11,15

modality selection.!»"> Our findings indicate that economic

called the Physician Value-based Payment
Modifier.*® The recent repeal of Medicare’s
Sustainable Growth Rate formula calls for
additional programs directed at physician
payment.? Because it was, in part, designed
to improve the quality of care, the 2004 physician payment
reform is an early example of a national P4P program di-
rected at physician behavior. Despite evidence that more
frequent hemodialysis visits are associated with some fa-

3740 policy analyses have failed to

vorable health outcomes,
demonstrate any benefit and suggest that increased visits
increase healthcare costs. '+

Our findings appear to contrast with physician surveys
indicating that economic factors do not influence dialysis
modality decisions; however, these seemingly disparate
findings can be reconciled. For a given physician, or group
of physicians practicing in geographic proximity, the net
financial reward from in-center versus home dialysis is a
function of facility size and insurance composition (ie, the
fraction of patients with traditional Medicare versus Medi-
care Advantage) among other factors. To the extent that
dialysis facility characteristics and patients with Medicare

VOL. 22,NO. 6

s THE AMERICAN JOURNAL OF MANAGED CARE =

e221



POLICY

Advantage are clustered geographically, regional differ-
ences in practice patterns may reflect underlying economic
incentives, even if individual physicians do not base their

dialysis modality recommendations on economic grounds.

Limitations

This study has several limitations. Although we use
“control” groups for comparison and multivariable ad-
justment to reduce the potential for bias, we cannot fully
exclude the possibility that unobserved factors differen-
tially affected changes in modality choice across compari-
son groups. For example, unobserved changes over time
in patients’ suitability for home dialysis, willingness to
administer dialysis at home, or preparation for dialysis
that differentially affected 1 comparison group could lead
to bias. Additionally, the relative financial gain for phy-
sicians of in-center versus home dialysis care may have
influenced dialysis modality decisions for some patients
receiving Medicare Advantage through a “spillover” ef-
fect, leading us to underestimate the effect of payment
reform. Finally, small variation in visit frequency associ-
ated with geographic density may have prevented us from
observing significant effects of this factor on dialysis mo-
dality choice.

We found that national physician payment reform
enacted by CMS in 2004 in an effort to encourage more
frequent face-to-face dialysis visits and improve the qual-
ity of care resulted in an unintended consequence of rela-
tively fewer patients choosing home dialysis. The tiered
fee-for-service payment system enacted in 2004 continues
to govern physician reimbursement for in-center hemodi-
alysis care and, consequently, may continue to discourage
home dialysis use in certain patient populations. These
findings highlight both an area of policy failure and the
importance of considering unintended consequences of

future efforts to reform physician payment.
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eAppendix. Effects of Physician Payment Reform on Provision of Home Dialysis

Calculating the policy effect on probability of home dialysis (in the case of Traditional Medicare
vs. Medicare Advantage):

policy ef fect;
= (pHomepost—policy,TM,i - pHomepre—policy,TM,i) - (pHomepost—policy,MA,i
- pHomepre—policy,MA,i)

average policy ef fect = Z policy ef fect,

Where,
+  “pHome;“ is probability of home dialysis for the i patient

e  “TM” is Traditional Medicare
* “MA” is Medicare Advantage

When computing the marginal effect of reimbursement reform, predicted values were obtained
for the following 4 hypothetical scenarios for all patients in the population:

1) Medicare Advantage, pre-policy

2) Medicare Advantage, post-policy

3) Traditional Medicare, pre-policy

4) Traditional Medicare, post-policy

Consequently, the average predicted policy effect represents the effect of the policy averaged
across all individuals in the population. An identical approach was used to calculate the effect of
the policy on patients residing in areas with smaller versus larger dialysis facilities.

Method of Multiple Imputation:

Overall 71,714 (29.7%) and 115,474 (29.6%) of patients had at least one variable missing in the
“Insurance Coverage” and Traditional Medicare” cohort, respectively. For each cohort, we used
multiple imputation methods to impute missing values for Quételet's (body mass), index (BMI),
hemoglobin, albumin, age, drug or alcohol abuse, or population density. We imputed one record
with missing sex in the “Insurance Coverage” cohort. Data was assumed to be missing at
random and we used a fully conditional specification approach to impute 5 datasets'’. Each
imputation model included all covariates as well as the outcomes used to analyze the specific
cohort (i.e. the "insurance coverage" and "Non-HMO Medicare" cohorts). Model estimates from
each imputed dataset were combined using the rules described by Little and Rubin.?

To test the sensitivity of our results to multiple imputation, we conducted “complete case”
regression models. In these “complete case” models, the difference-in-difference estimated
policy effects were similar. Specifically, the estimated absolute probability of home dialysis
among patients with Traditional Medicare Coverage at the start of dialysis was 0.6% greater
following reimbursement reform (95% CI 0.02% to 1.1%) compared with patients with enrolled
in Medicare Advantage programs (Insurance Coverage Cohort). The estimated absolute
probability of home dialysis among patients residing in areas with larger facilities was 1.0%
greater following reimbursement reform (95% CI 0.4% to 1.5%) compared with patients living
in areas with smaller dialysis facilities.




Table 1. Physician Payment Schedule Before and After Payment Reform
2001 2002 2003 2004 2005 2006

1 visit per month $275 $273 $262 $205 $208 $207
2-3 visits per month $275 $273 $262 $256 $260 $259
4 or more visits per month ~ $275 $273 $262 $308 $313 $312
home dialysis $275 $273 $262 $256 $260 $259

Note: Payment is averaged across all carrier localities in the United States.

Source: US Department of Health and Human Services, Centers for Medicare and Medicaid
Services. Physician Fee Schedule Search. Baltimore, MD 2015. url:
https://www.cms.gov/apps/physician-fee-schedule/search/search-
results.aspx?Y=16&T=4&HT=0&CT=3&H1=90921&M=5. Accessed on 8/8/2015.

Table 2. Visit Frequency and Change in In-Center Hemodialysis Revenues Stratified by Facility
Size and Population Density.

Size Quintile
1st 2nd 3rd 4th Sth

Proportion with 4 or more visits: 0.50 0.63 0.65 0.67 0.65
Change in revenue per patient-

month: $14 $20 $22 $25 $25
Population Density
Rural and small Urban and large
town town
Proportion with 4 or more visits: 0.61 0.64
Change in revenue per patient-
month: $19 $23

Visit frequency includes visits for all prevalent hemodialysis patients in the United States in the
3 years following reimbursement reform (2004-2006). Changes in revenue describe the change
in revenue per patient month in the 3 years prior to reimbursement reform (2001-2003) to the 3
years following reimbursement reform. Revenue is measured in US dollars, and is not adjusted
for inflation.



Table 3. Regression Results for Traditional Medicare Versus Medicare Advantage

OR P LCI UCI
Policy Variables
Post-policy 0.94 21 0.85 1.04
Traditional Medicare 1.34 <.001 1.24 144
Medicare*Policy
Interaction 0.88 .02 0.79  0.98
Demographic
Male sex 1.07 .001 1.03  1.11
Age - 10 years 0.58 <.001  0.57 0.60
Race (white as
referent)
American Indian 0.84 A1 0.68 1.04
Black 0.46 <001 043 048
Other race including
Asian 1.03 52 094 1.14
Ethnicity (non-Hispanic as
referent)
feaHispanic ethnicity  0.62 <.001 057 0.66
Comorbidities
Diabetes 0.93 .001 0.90 0.97
Coronary disease 0.92 <.001 0.88 0.95
Cancer 0.89 <001 083 095
Heart failure 0.74 <001 0.71 0.78
Pulmonary disease 0.67 <.001 0.63 0.72
Cerebrovascular
disease 0.90 .001 0.85 0.96
Peripheral vascular
disease 0.91 .00 0.86  0.96
Smoking history 1.07 23 0.96 1.18
Immobility 0.51 <001 045 0.58
Drug or alcohol use 0.42 <.001 029 0.59
Hbg - 1g/dL 1.23 <.001 1.21  1.24
Seri, albumin -
0.5g/dL 1.54 <.001 1.51  1.57
Body mass index -
5kg/m’ 098 <001 097 0.99
Geographic
Larger facilities 1.12 <.001 1.06 1.19
Rural or small town 1.57 <.001 148 1.65

The difference-in-difference estimate is the interaction between the “post policy” period and
having Traditional Medicare coverage at dialysis initiation.



Table 4. Regression Results for Dialysis Facility Size

OR P LCI UCI
Policy Variables
Post-policy 0.99 73 091 1.07
Large Facility 1.15 <.001 1.08 1.23
Large Facility*Policy
Interaction 0.84 <.001 0.78 092
Demographic
Male sex 0.86 <.001 0.84 0.89
Age - 10 years 0.79 <.001 0.78  0.79
Race (white as referent)
American Indian 0.83 .003 0.74 094
Black 0.52 <001 050 0.54
Other race including
Asian 0.89 .001 0.83 0.95
Ethnicity (non-Hispanic as
referent)
Hispanic ethnicity 0.70 <.001 0.67 0.74
Comorbidities
Diabetes 1.07 <.001 1.04 1.10
Coronary disease 1.00 .97 0.97 1.04
Cancer 0.87 <.001 0.82 0.93
Heart failure 0.74 <001 0.71 0.76
Pulmonary disease 0.75 <.001 0.71  0.80
Cerebrovascular disease 0.89 <.001 0.85 094
PVD 0.96 .04 091 1.00
Smoking history 1.02 .54 0.96 1.08
Immobility 0.53 <.001 048 0.59
Drug or alcohol use 0.45 <.001 0.39 0.52
Hbg - 1g/dL 1.20 <.001 1.19 1.21

Serum albumin - 0.5g/dL 1.43 <.001 141 1.44

Body mass index - Skg/m* 0.93 <.001 0.92 094
Geographic

Rural or small town 1.48 <.001 142  1.54

The difference-in-difference estimate is the interaction between the “post policy” period and
residing in areas with larger dialysis facilities.



Table S. Estimated Change in Absolute Probability of Home Dialysis Use Among Patients
Differentially Affected by Reimbursement Reform, After Accounting for Geographic Correlation
of Observations.

Policy Effect
Estimate LCI UCI
Traditional Medicare vs. Medicare
Advantage 0.60% 006% 1.14%
Areas with Larger vs. Smaller Facility
Sizes 0.98% 0.35% 1.62%

LCI is lower 95% CI. UCI is upper 95% CI. Results come from a generalized estimating
equations model with a logit link function, assuming an exchangeable correlation structure
among patients residing in a given hospital referral region. The models were otherwise identical
to our primary analytic models. Standard errors are robust to misspecification of the likelihood
function. Similar to the primary analysis, multiple imputation was used.
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