Dialysis Modality Selection Among Patients Attending
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Persons with end stage renal disease
(ESRD) are eligible to receive dialysis serv-
ices under the Medicare program. An indi-
viduallevel analysis was performed to deter-
mine the factors assoctated with the modal-
ity selected by patients; namely in-center he-
modialysis, continuous ambulatory perito-
neal dialysis (CAPD), continuous cycling
peritoneal dialysis (CCPD), and home he-
modialysis. Logistic regression equations
were estimated wusing program data for
73,448 ESRD Medicare patients attending
freestanding dialysis facilittes. The results
showed that CAPD, CCPD, and home hemo-
dialysis were more ltkely to be selected by pa-
tients who were younger, had non-systemic
precipitating causes of ESRD, had a shorter
duration of ESRD, attended larger facilities,
and were not ethnic minorities. There is no
consistent evidence demonstrating the supe-
riority of particulay modalities. The policy
goal should be to enable beneficiaries to use
the modality for which they are best suited,
which requires that the range of modalities
be avatlable to all ESRD beneficiaries.

INTRODUCTION

In 1972, Congress passed legislation ex-
tending Medicare coverage to persons
with chronic renal failure; this legislation
became effective July 1, 1973. At present, a
variety of treatment modalities are avail-
able. The modality used by a particular pa-
tient may be influenced by clinical factors,
convenience of use, availability in the
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patient’s area, and other considerations.
Medicare payment policy should not affect
the modality used, since Medicare pays
providers of renal dialysis services a flat
rate for each dialysis session.!

The large majority (83 percent in 1993)
of beneficiaries in the Medicare ESRD pro-
gram undergoing dialysis in 1993 used in-
center hemodialysis. This modality re-
quires the patient to be intravenously
connected to a dialysis machine for a ses-
sion lasting 3 to 4 hours, and to receive
about three such sessions per week. The
dialysis machine performs the function of a
kidney, whereby the patient’s blood enters
the machine, is purified and then is re-
turned into the patient through the intrave-
nous connection. In contrast to hemodialy-
sis, another type of dialysis uses the
patient’s peritoneal cavity and peritoneal
membrane. One form of this type of dialy-
sis is CAPD. Under this modality, dialysate
is introduced through a catheter into the peri-
toneal cavity. The peritoneal membrane al-
lows the blood to be purified as it passes
through the membrane into the dialysate.
Once the concentration level of toxins on
both sides of the membrane is in equilib-
rium, the patient drains the dialysate and
replaces it with new fluid. A patient ex-
changes fluid four times a day, each ex-
change taking twenty to thirty minutes.

in 1993, during the first 18 months (increased to 30 months in
the 1997 Balanced Budget Act) of dialysis, Medicare is the sec-
ondary payor. In this period, providers can charge private insur-
ers amounts other than Medicare rates. There is no data on the
amount of these charges. If these charges differ across medali-
ties, this may affect the modality chosen during this Medicare
secondary payor period, and subsequently after the 18-month
window.

HEALTH CARE FINANCING REVIEW/Suminer 1997 /Volume 18, Number £ 3



A similar modality is CCPD.? This mo-
dality also uses the peritoneal cavity and
peritoneal membrane but the patient is
connected to a machine, usually overnight,
which continuously supplies and removes
dialysate to the patient’s peritoneal cavity.
The patient may also supplement this mo-
dality with CAPD during the day. Another
less common modality is home hemodialy-
sis, which is the same as in-center hemodi-
alysis, except the patient uses a machine in
his or her own home.

Patients using CAPD, CCPD, or home
hemodialysis, must possess a considerable
degree of independence, since they per-
form dialysis without the help of trained
medical staff. The advantage of these self-
dialyzing modalities is that the patient does
not have to attend three weekly sessions at
a dialysis facility. This allows the patient
more freedom, which improves the
patient’s employment opportunities and
eliminates the need to travel three times a
week between home and the dialysis facil-
ity. The latter is particularly important for
patients in rural areas. There are disadvan-
tages associated with CAPD, CCPD, and
home hemodialysis that need to be
weighed against the benefits. CAPD and
CCPD are associated with significantly
higher risk of infection (Nolph, Lindblad,
and Novak, 1988), although for patients
with vascular access difficulties, CAPD or
CCPD may be preferable, despite the asso-
ciated risk of infection. Not every patient is
medically suitable for CAPD or CCPD. A
patient needs a certain percentage of his
body water cleared each day for adequate

*The term CCPD used in this study is 2 mode of dialysis that
comes under the general rubric of “automated peritoneal dialy-
sis” (APD), CCPD is the most common category of APD, and
implies the presence of dialysate in the abdomen during the
day. APD without a daytime dwell has been fermed nightly in-
termittent peritoneal dialysis (NIPD). CCPD supplemented by
CAPD during the day can be described as CCPD with an addi-
tional daytime dwell. The data used for this study do not delin-
eate between this sub-modalities; patients are categorized into
hemodialysis, CAPD, CCPD, and other rarely used modalities.
Patients using the latter were excluded from this study.

dialysis. Not all patients can be adequately
dialyzed using CAPD or CCPD because of
their large size, their inability to tolerate
the volumes of fluid, or they lack the requi-
site transportation characteristics in their
peritoneal membranes. A disadvantage of
home hemodialysis is the need to have a
partner or aid present to help connect and
disconnect the patient from the machine.

This article examines patient, facility,
and area characteristics that are associated
with modality selection in the ESRD Medi-
care population.® The article does not in-
clude analyses of health outcomes or costs
associated with the various modalities stud-
ied. In this study I used administrative data
on more than 73,000 ESRD Medicare pa-
tients, who are treated in a freestanding fa-
cility with at least one patient receiving
CAPD, CCPD, or home hemodialysis. The
Medicare sample used in this study is
more representative of the United States’
ESRD population, compared with previous
studies of relatively small national samples
or small samples confined to a few specific
geographic regions (Deber et al, 1985;
Dunham, Mattern, and McGaghie, 1985;
Mattern et al. 1989).

METHODS

The analysis applies standard economic
ideas about individual and firm (facility)
behavior. The choice of dialysis modality is
assumed to result from a combination of
the patient’s preference and the physician’s
clinical advice. The relative weight of the
patient and physician in the choice decision
is likely to vary, according to such factors
as the patient’s health status, educational
background, sociodemographic status, and

This study refers to “selecting” a modality. For some patients,
their physical condition or geographical location may limit their
choice to a single modality (Hobson’s choice). In effect, the
study models the probability of “being In” a modality; for some
patients this is the result of a choice among alternatives, others
may have no real choice.
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income. In addition, the patient’s modality
choice may be constrained due to geo-
graphic location, or the fact that the
patient’s physician works at a facility that
provides a limited range of modalities.
None of this process is observable from the
Medicare claims data used in this article;
only the actual modality chosen is known,
Facilities are assumed to be run by effi-
cient companies or persons, whose objec-
tive is to provide the best patient care,
while making the best use of the resources
at their disposal. Thus, the determinants of
modality choice are a combination of pa-
tient, facility, and geographical characteris-
tics.

Data and Study Population

" The data bases used in this analysis in-
clude the program management and medical
information system (PMMIS) to obtain mo-
dality, age, race, sex, duration of ESRD and
precipitating cause of ESRD on all the Medi-
care ESRD beneficiaries as of April 1, 1993;
the 1993 ESRD facility survey data base to
obtain the number of patients in each facility;
the area resource file (ARF) to obtain data to
calculate facilities per square mile; the 1990
U.S. Census to obtain median household in-
come for each ZIP code. The 1993 ESRD sta-
tistical cost report data base was used to ob-
tain data on facilities profit versus
not-for-profit status, Chain membership was
acquired from the individual chaing’ home of-
fice cost reports.

The sample of patients was restricted to
those attending freestanding renal dialysis fa-
cilities because while hospital based facilities
provide dialysis services to a significant pro-
portion of the ESRD population, they have a
different institutional structure,

Facilities do not necessarily offer the entire
range of modalities. The analysis addressed
this problem by placing patients in three,
non-mutually exclusive groups, based on the

type of modalities offered in a facility. In or-
der to be included in group 1, a patient must
have attended a facility that provided CAPD
to at least one of its patients. To be included
in group 2, patients must have attended a fa-
cility that provided CCPD fto at least one pa-
tient. Group 3's inclusion criterion was that
the patient attend a facility which provides
home hemodialysis to at least one patient
(refer to sidebar for a list of definitions for
each group). The information establishing
whether a patient is in included in groups
1, 2, and 3 was obtained from the PMMIS
data as of April 1,1993.4% (Health Care Fi-
nancing Administration, 1994.)

Group 1 (N = 66,067) consists of
all patients atiending freestanding
facilities that provide CAPD.

Group 2 (N = 39,352) consists of
all patients attending freestanding
facilities that provide CCPD.

Group 3 (N = 42,019) consisis of
all patients attending freestanding
facilities that provide home hemo-
dialysis.

1t should be noted that there are data indicating which medali-
ties a facility is approved to provide, however, this data gives in-
sight only into facilities’ “potential” modality provision. The
analysis in this article focuses onby on “actual” modalities pro-
vided.

5 A facility licensed to provide a particular set of modalities may
not necessartly intend to provide them. A second reason for us-
ing actual modalities is to examine differences in service use
between sociodemographic groups; for example, racial differ-
ences. Suppose one were {o use “potential” provision as the
grouping criterion, and fewer black persons were observed to
use CAPD. A claim that black persons systematically use this
modality less could be countered by an argument that black per-
sons choose to attend those facilities that do not *actually” offer
CAPD, or that those facilities actually offering CAPD are not lo-
cated in areas with a high proportion of black ESRD patients. If,
however, [ observe a facility where white persons “actually” use
CAPD but black persons do not, I can be more certain of our
claims regarding differences in utilization across the races. In
short, using actual modalities offered increases the validity of
such claims. This methodology understates any bias against
particular modalities, however, the objective is to identify differ-
ences in utilization as compellingly as possible and the method-
ology used here has the advantage of achieving this objective.
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A number of metropolitan statistical area
(MSA) level characteristics, created by ag-
gregating data from the county level, were
used in the analysis. Patients outside of an
MSA were assigned a value according to
their county of residence. Patients living in
the same MSA (or county for non-MSA
residents) were all assigned the same
value for facilities-per-square-mile and the
Herfindahl index covariates (defined as the
sum of squares of each facility’s market
share in the MSA or county). A facility’s
market share was measured as the propor-
tion of patients associated with it. Patients
attending the hospital-based facilities were
included in the calculation of this index, al-
though patients attending hospital based
facilities were excluded from the logistic
regressions. Patients were assigned values
for the characteristics of the facility each at-
tended: total number of patients, for-profit
versus not-for-profit status, and member-
ship of a large chain. Income data were
only available at the ZIP code level, there-
fore, the same value for median household
income was assigned to all patients in a
given ZIP code.

Statistical Analysis

The probability of modality selection was
estimated using a polytomous logistic re-
gression (Hosmer and Lemeshow, 1989).
The probability that the #th patient selects
the sth dialysis modality is

_ exp(;xg

IThe !

Y epif)

J=1,2,3,4:;1=1.,2,....N

where .is a vector of parameters to be es-

timated, Nis the sample size, . is a vector.

of characteristics (race, age, sex, and the
other covariates) for the #th patient and m

is the number of .possible choices. The
model in this article considers four dialysis
modalities, thus #m equals four. Each
covariate is associated with » - 1 param-
eters. Each parameter measures the effect
of the covariate upon the probability that
the modality in question is selected, rela-
tive to the reference category, in-center he-
modialysis. For example, the male dummy
variable will have three parameters associ-
ated with it, the exponent of the first gives
the odds ratio for CAPD, the second for
CCPD and the third for home hemodialy-
sis, relative to selecting in-center hemodi-
alysis.

Separate regression equations were esti-
mated for each group. Thus, regressions
using group 1 produce results that are con-
ditional on the event that the facility pro-
vides CAPD to at least one patient. Like-
wise, the group 2 and 3 regressions are
conditional on the provision of CCPD and
home hemodialysis, respectively. The de-
pendent variable in the three regressions
was the modality; in-center hemodialysis,
CAPD, CCPD, or home hemodialysis.

The independent variables in each re-
gression conirolled for individual patient
characteristics, area characteristics, and fa-
cility characteristics. The individual patient
covariates were age; less than 20, 20 to 44,
65 to 74, and over 74 (45 to 64 was the ref-
erence category); ethnicity; black, Asian,
Native American and persons of other or
unknown race (white was the reference
category); sex; male (female was the refer-
ence category); precipitating illness; diabe-
tes, hypertension, polycystic kidney dis-
ease, interstitial nephritis, obstructive
nephropathy, other, unknown and not re-
ported (glomerulonephritis was the refer-
ence category); and the number of years
since the onset of ESRD. The geographic
area covariates were the median house-
hold income, the number of facilities per
square mile, the Herfindahl index and the
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census division in which the facility was lo-
cated. The income covariate was assigned
at the ZIP code level and the other area
covariates were assigned at the MSA or
county location for non-MSA facilities. The
facility covariates were the facility’s for-
profit status, whether a facility was owned
by one of the three largest chains, the num-
ber of patients, and the number of patients
squared. '

An assumption of the logit model is the
independence from irrelevant alternatives
(IIA). This assumes that adding to, or de-
leting from, the list of choices (in this case,
modalities) will not affect the parameter es-
timates. A set of modified tests for I1A failed
to show evidence of a violation of IIA
(Hausman and McFadden, 1984).

RESULTS

Table 1 presents some basic analysis of
the three sample groups; specifically, indi-
vidual patient characteristics. There are no
large differences between the groups.
More males are in the sample. A larger
proportion of black patients undergo in-
center hemodialysis compared with white
persons. The 20 to 44 age group contains a
larger proportion of patients using home-
based modalities. The most common pre-
cipitating cause of ESRD is diabetes and
hypertension. A larger proportion of pa-
tients in these precipitating disease group
categories use in-center hemodialysis.
Table 2 presents an analogous set of values
for the facility and geographic characteris-
tics associated with each patient. The home
modalities are more common in areas with
fewer facilities per square mile. In-center
hemodialysis is selected by patients resid-
ing in lower income areas, and CCPD is se-
lected by patients in higher income areas.
CCPD patients are more likely to attend fa-
cilities that belong to large chains or are
for-profit facilities.

The multivariate analysis attempts to
separate the impact of the different
covariates, If there is a high degree of cor-
relation among a pair, or pairs, of
covariates, this may lead to high standard
errors and thus, non-definitive results. A
correlation matrix was calculated for the
covariates in the model, for each of the
three groups of data. There were no large
differences in each group’s correlation ma-
trix, so the comments below pertain spe-
cifically to group 1, but also apply to groups
2 and 3. None of the correlation coeffi-
cients exceeded 0.50 in absolute value. The
Herfindahl index and the number of facili-
ties per square mile have a correlation co-
efficient of -0.48. Given that these both
measured the concentration of facilities
within an MSA or county, this collinearity is
not surprising. In areas with few facilities,
mostly rural locations, there is a tendency
for single facilities to have a larger share of
the patients; for example, the number of pa-
tients only warrant one or two facilities.
The only other correlation coefficient in
this range is that between the diabetes and
hypertension dummy variables, which is
-0.42. This is simply due to the fact that ap-
proximately one-fourth of the sample falls
into each of these categories (Table 1),
hence, a patient who does not have diabe-
tes as his precipitating cause of ESRD is
most likely to have hypertension as the
cause. In summary, therefore, there are
one or two pairs of covariates for which
multicollinearity might be a problem but it
does not appear to represent a problem for
the analysis in general.

Table 3 reports the polytomous choice
logit regression results. Each logit estima-
tion produced three parameters associated
with each covariate. The parameters re-
ported for each estimation are those per-
taining to the modality upon whose provi-
sion the group was conditioned. Thus, the
group 1 results only reports the . for j =1
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Table 1
Sample Groups Used In the Logit Regressions: Patients Attending Freestanding Dialysis Facilities
by Treatment Modality: By Sex, Race, Age, and Precipitating Disease Group

Group 1 (N = 66,067)

Group 2 (N = 39,352)

Outpatient Home Outpatient Home

Item CAPD CCPD Hemodialysis Hemodialysis CAPD CCPD Hemadialysis Hemaodialysis
Sex Pearcent

Male 51.5 523 51.0 56.2 51.0 521 50.8 551
Female 48.5 47.7 49.0 43.8 49.0 47.9 49.2 44,9
Race Percent

Native American 1.2 0.9 12 39 1.1 0.9 1.3 57
Asian 20 1.5 2.0 1.8 20 1.6 23 25
Black 266 26.2 411 253 273 26.0 40.7 22.0
White £8.8 70.4 540 66.7 68.4 70.6 542 675
OtherilUnknawn 1.4 1.0 16 22 1.3 1.0 16 23
Age Percent

Under 20 Years 08 37 02 05 0.6 36 03 0.5
20-44 Years 28.1 28.9 17.9 27.2 27.9 281 18.2 272
45-64 Years 37.9 365 347 40.0 37.9 36.3 344 40.5
65-74 Years 23.0 225 279 19.5 236 225 27.8 205
75 Years or Over 10.2 83 19.3 125 10.0 84 19.3 1.3
Disease Groups Percent

Diabetes 28.2 285 29.7 21.2 27 285 299 2.7
Glomerulonephritis 181 17.5 13.1 213 18.2 17.6 13.4 208
Hypertension 248 24.6 31.0 20.8 25.4 24.6 30.7 18.2
Polycystic Kidney Disease 4.7 6.0 34 71 4.5 6.1 3.2 74
Interstital Nephritis 35 33 33 a7 35 33 32 34
Obstructive Nephropathy 17 1.4 22 27 18 1.3 23 28
Cther 6.9 84 5.1 58 7.0 83 5.1 5.1
Unknown 6.1 54 5.8 55 6.4 54 6.1 7.1
Not Reported 59 4.9 8.5 12.0 55 50 6.1 125
Total Count for Each Modality 10,417 2,074 52,301 1,275 6,147 2,114 30,304 787
Percent of Group Using Modality 15.8 3.1 79.2 1.9 156 54 77.0 2.0

See Notes at end of table.



Table 1—Continued
Sample Groups Used In the Logit Regressions: Patients Attending Freestanding Dialysis
by Treatment Modality: By Sex, Race, Age, and Precipitating Disease Group
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Group 3 (N = 42,019) Other (N = 19,856}
) Qutpatient Horme Facilites Offering Only

liem CAPD CCPD Hemodialysis  Hemodialysis Qutpatient Hemodialysis
Sex Percent
Male 51.6 50.7 50.7 55.0 48.3
Female 48.4 493 49.3 45.0 51.7
Race Percent
Native American 1.3 0.8 1.2 aa 1.5
Asfan 1.5 1.5 1.6 1.6 2.1
Black 274 257 437 29.3 434
White 68.7 78 52.4 63.8 50.7
Other/Unknown 1.1 0.5 1.4 20 23
Age Percent
Under 20 Years 0.8 4.4 0.3 0.5 0.2
20-44 Years 28.0 289 185 26.1 16.9
45-64 Years 38.4 36.4 35.2 40.7 36.1
65-74 Years 229 223 276 20.2 28.3
75 Years or Qver 8.8 8.0 185 12,5 185
Disease Groups Percent
Diabetes 28.4 28.1 29.9 21.9 29.1
Glomerulonephritis 18.0 18.2 13.0 19.8 12.5
Hyperension 242 26,0 30.7 227 3.7
Polycystic Kidney Disease 4.8 5.0 33 8.7 34
Interstital Mephritis 3.5 kX:] 3.3 36 27
Obstructive Nephropathy 1.8 1.2 2.1 28 19
Other 71 8.3 52 58 4.5
Unknown 5.8 4.6 8.0 5.6 6.2
Not Reponted 55 4.0 6.5 11.3 7.9
Total Count for Each Modality 5,888 1,306 33,298 1,527 19,856
Percent of Group Using Modality 14.0 3.1 79.2 36 100

NOTES: Group 4 comains all patients attending freestanding facilities that provide CAPD. Group 2 containg all patients altending freestanding facilities that provide CCPD.
Group 3 contains all patients attending freestanding faciliies thal provide home hemodialysis

SOURCE: Health Care Financing Administration, 1993
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Table 2

Sample Groups Used in the Logit Regressions Patients Attending Freestanding Dialysis Facilities
by Treatment Modality; By Facility and Geographic Characteristics

Group 1 (N = 65,067)

Group 2 {N = 39,352)

Outpatient Home Quipatient Home
Item CAPD CCPD Hemodialysis  Hemodialysis CAPD CCFD Hemodialysis  Hemodialysis
Facilities per Square Mile 0.0064 0.0051 0.0073 0.0061 0.0057 0.0051 0.0069 0.0062
Herfindahl Index 0.364 0.340 0.336 0.369 0.338 0.339 0.321 0.362
Median Household Income in ZIP Code $31.734 $32,918 $30,909 $32,007 $31,947 $32,926 $31,041 $32,845
Number of Patients in Facility 143.0 145.1 130.1 166.3 159.1 1434 1451 183.6
Attending Large Chain Facility 323 59.2 40,1 28.3 43.7 59.1 48.0 3sA
Attending a For-Profit Facility 81.8 78.6 84.8 64.2 79.9 76.8 80.8 65.3
Not Attending a For-Prefit Facility 18.2 21.4 15.4 358 201 212 19.2 34.7
Census Division 1 a7 6.8 39 3.0 5.8 6.9 5.1 34
Census Division 2 77 6.6 9.6 87 7.2 6.4 9.8 a5
Census Division 3 11.3 6.9 10.1 7.5 t2.8 7.1 10.6 8.0
Census Division 4 8.5 59 4.8 10.0 a3 59 59 1.3
Census Division & 27.3 34.1 29.8 198 26.7 36 7.1 19.2
Census Division & 10.1 7.8 89 16.9 7.9 1.7 75 9.0
Census Division 7 12,4 12.8 12.2 15.0 13.2 3.0 13.8 18.4
Census Division 8 53 7.4 56 69 6.1 7.3 6.9 69

See Notes at end of table.
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Table 2 —Continued _
Sample Groups Used in the Logit Regressions Patients Attending Freestanding Dialysis
by Treatment Modality; By Facility and Geographic Characteristics

Group 3 (N = 42,019} Other {N = 19,856}
Outpatient Home Facilites Offering Only
ftem - CAPD CCPD Hemodialysis Hemodialysis Outpatient Hamodialysis
Mean -
Facifities per Square Mile 0.0058 0.0050 0.0065 0.0060 0.0112
Herfindahl Indax 0.384 0.313 0.351 0.356 0.280
Median Household Income in ZIP Code $31,206 $32.411 $30,482 $31,403 $31,019
Number of Patients in Facillty 164.2 156.0 137.7 152.0 84.3
Percent
Attending Large Chain Facility 317 58.3 409 338 42.0
Aftending a For-Profit Facility 79.5 808 829 64.6 84.0
Not Attending a For-Profit Facility 20.5 19.4 17.1 35.4 16.0
Census Diviston 1 29 4.2 33 2.6 16
Census Division 2 6.7 7.8 .1 83 15.0
Census Division 3 12.9 52 9.5 6.6 14.8
Census Division 4 93 8.1 4.9 8.4 2.2
Census Division 5 304 346 30.5 227 27.0
Census Division 6 10.2 6.0 74 14.7 97
Census Division 7 15.4 176 216 1%.4 103
Census Division 8 5.8 7.9 5.5 6.3 24

NOTE: Group 3 contains all patients attending freestanding facilities that provide home hemodialysis.

SOURCE: Health Care Financing Administration, 1993
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Table 3
Association of Patient Characteristics and Selection of Dialysis Modalities for Medicare Beneficiaries With
ESRD Attending Freestanding Facilities: Results of the Multivariate Polytomous Choice Logit Regressions

Group 1: Patients Attending Group 2: Patients Attending Group 3: Patients Attending
Facilities Providing CAPD Facilities Providing CCPD Facilities Providing Home Hemodialysis

ltemn Param. 5.e. AOR. Param. 5.8. AQ.R. Param. 5.9. AO.R.
Constant -1.459 0.082 i -2733 Q.175 ™ -2.214% Q185
Sex, Age, Race, and ESRD Duration
Male 0.075 0.022 il 0.93 -0.050 0.047 0.95 0.130 0.054 *° 1.14
Under 20 Years 0.954 0.146 e 260 2.457 0176 ™ 11.67 0111 0.404 1.12
20-24 Years 0.379 -0.029 - 1.46 0481 0.059 *** 162 0.082 0.070 1.09
65-74 Years -0.411 0.029 il 0.56 -0.395 0.062 0.67 -0.351 0.073 ™ 0.70
74 Years or Over -0.937 0.039 i 0.39 -1.088 0.088 034 -0.405 0.08g9 0.67
Native American (1328 0.103 b 072 -0.506 0244 ** .60 0.690 0166 = 1.99
Asian <0318 0.082 il 0.73 £0.576 0.187 ** 0.56 -0.221 0.221 0.80
Black -0.870 0.028 bl 0.42 0.870 0.059 .42 -0.688 0.0687 Q.50
OtherfUnknown 0.487 0.096 o 0.61 0.914 0238 040 -0.085 0.198 0.9z
ESRD Duralion in Years -0.065 0.003 bl Q.84 -0.093 0.008 * eX2]] 0.086 0006 = 1.09
Precipiating Cause of ESRD
Polycystic Kidney Disease -0.044 0.080 0.96 0.353 0113 ** 1.42 0.296 0.124 1.34
Diabetes -0.357 0.035 - 0.70 -0.291 0.073 ™ 075 -0.301 0.088 = 074
Hypertension «0.236 0.036 i 0.79 -3.156 0075 ™ .86 G217 0.087 ** 0.8
Interstitial Nephritis -(3.27% 0.065 b 0.76 -0.256 0139 * o.77 0,194 0.154 0.82
Obstructive Nephropathy -0.488 0.089 il 0.61 0.6%0 0.205 ™ .50 -0.176 0.180 0.84
Unknown 0175 0.053 wrx 0.84 -0.253 Q113 - 0.78 -0.407 0128 0.67
Other 0116 0.051 - 0.89 0.001 0.1 1.00 -.142 0.128 0.87
Not Reported -0.285 0.055 b .77 -0.242 Q.121 0.78 RHHES 0.106 093
Socioeconomic and Geograpbic Factors
Facilities per Square Mile -9.396 1.687 b 0.66 -24.00 4528 0.35 1183 4293 0.60
Herfindaht (ndex 0.082 0.037 b 1.08 0107 0.080 0.90 0.165 4.090 * 0.85
Median Household Income 3.993E-06 1.030E-06 b 1.04 1.300E-05 2.123E-06 ™" 1.14 4.565E-08 246E-06 * 1.05
Census Division 1 0.192 Q.067 - 1.21 0.232 0117 ** 1.26 0.023 0.196 1.02
Census Division 2 0.084 0.052 1.09 0011 0116 0.99 -0.086 0.146 0.92
Census Division 3 A 0,287 0.045 b 1.47 0.055 0112 1.06 -0.096 0.138 oM
Census Division 4 0.695 0.053 i 200 0171 0.119 1.19 0514 0,132 *** 1.67
Census Division 5 0.359 0.039 b 1.43 0473 0.084 ™ 1.60 0.038 0.109 1.10
Census Division 6 0.515 0.050 bkl 1.67 0.183 0114 1.20 0,849 0121 = 2.34
Census Division 7 0.340 0.047 b 1.40 0.073 {.10% 1.08 0.344 a1y - 1.41
Census Division 8 0011 0.058 0.99 0.M7 0.113 1.02 007 0.142 1.02

See Notes at end of table.
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Table 3—Continued

Association of Patient Characteristics and Selection of Dialysis Modalities for Medicare Beneticiaries With
ESRD Attending Freestanding Facilities: Resuits of the Multivariate Polytomous Choice Logit Regressions

Group 1: Patients Atterding Group 2: Patients Attending

Group 3: Patients Attending

Facilities Providing CAPD Facilities Providing CCPD Facilities Providing Home Hemadialysis

tem Param. S.8. AO.R. Param. 5.8 AO.R. Param. 5.8. AR
Facility Characteristics

lLarge Chain -0.345 0.025 b 071 0416 0.052 1.52 0.209 0.063 -~ 0.81
For-Profit -0.07% .03 b 0.92 -0.116 0.os1 * 0.89 -0.680 0.0688 ** 0.51
Number of Patients 0.006 0.001 bl 4.810E-03 1.150E-03 *** -7.930E-03 1.200E-03 ***

Number of Patients Squared -8.98E-06  1.42E-06 bkl -1.000E-05 3.024E-06 " 2400E-05 2.924E-06 ***

42,019

Observations 66,067 39,352

A.QLH. denotes adjusted odds ratio for a 1 unit chenge except for “Favilities per square mike™ (A.0O.R. is min. to max.) "Median househeld income* (A.C.FR. s per $10,000].
The parameter eslimates reported are only those periaining to the madality of interest for each logit regression. Thus, the "Group 17 results repon

only the parametens impacting directly on CAPD selection The "Group 2" and "Group 3 resulls are raported analogously, reponting the CCPD and horma

hemodialysis related parameters, respectively. The full set of results, incorporating all 102 covaniales’ parameter eslimates, in all three logils, are

available from the author upon request.

SOURCE: Health Care Financing Administration, 1993,

am. denctes parameler estimate. s.e. denoles standard error. *, ==, **" denote signilicant at the 10 percent, 5 percent, and 1 percent level, respectively. ESRAD is end s1age renal disease.
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(CAPD). Analogously, the reported group
2 and 3 results contain only the parameter
estimates for 7 = 2 (CCPD) and s =3 (home
hemodialysis), respectively.

I investigated whether the institutional
differences between hospital-based and
freestanding facilities were reflected in the
data. Using our logit model, T conducted a
log-likelihood test for pooling of the free-
standing and hospital-based patients for
groups 1, 2 and 3; in each case the data re-
jected pooling at the 0.001 percent level.

Results for Group 1-—Patients
Attending CAPD Facilities

Males were significantly less likely to se-
lect CAPD (odds ratio 0.93). There was a
steady reduction in the probability of se-
lecting CAPD with respect to the patient’s
age compared with the 45 to 64 year old
reference category. Patients under age 20
were the most likely to select CAPD (odds
ratio 2.6), age 20 to 44 {(odds ratio 1.46),
age 65 to 74 (odds ratio 0.66) and age over
74 (odds ratio 0.39). All minority ethnic
groups were less likely than white persons
to select CAPD; namely, black persons
(odds ratio 0.42), Native Americans (odds
ratio 0.72), Asians (odds ratio 0.73) and
other races (odds ratio 0.61).

Patients with a longer duration of ESRD
were less likely to select CAPD (odds ratio
(.94 for each additional year). Not all the
categories of precipitating cause of ESRD
were significant. Diabetes (odds ratio 0.7},
hypertension (odds ratio 0.79), obstructive
nephropathy (odds ratio 0.61), and the “un-
known” and “ not reported” categories
(odds ratio .89 and 0.77, respectively)
were significantly related to selecting
CAPD compared with glomerulonephritis.
Patients in areas with low facilities per
square mile, were more likely to select
CAPD (the odds ratio is 0.66 for the maxi-
mum value of facility-density relative to the

minimum value). The Herfindahl index
was positively associated with CAPD selec-
tion, indicating patients attending facilities
in less competitive markets were more
likely to select CAPD. Median household
income was positively associated with the
probability of selecting CAPD (odds ratio
1.04 for each $10,000 increment). Patients
attending facilities belonging to large
chains (odds ratio 0.71) or for-profit facili-
ties (odds ratio 0.92), were less likely to se-
lect CAPD. Finally, the coefficients for the
number of patients and the number of pa-
tients squared, were positive and negative,
respectively.

Results for Group 2—Patients
Attending CCPD Facilities

There was no significant effect of sex on
the probability of selecting CCPD. The ef-
fect of age was stronger than for CAPD
(under 20 (odds ratio 11.67), age 20 to 44
(odds ratio (1.62), age 65 to 74 (odds ratio
0.67) and over 74 (odds ratio 0.34)) and all
of the ethnicity categories were significant
at the 5 percent level. Minorities were less
likely to select CCPD relative to white per-
sons; “Other” (odds ratio 0.4), black per-
sons {odds ratio 0.42), Asians (odds ratio
0.56) and Native Americans (odds ratio
0.6). The duration of ESRD was negatively
associated with CCPD selection (odds ratio
(.91 for each additional year). The signifi-
cant precipitating cause of ESRD catego- -
ries were diabetes (odds ratio 0.75), hyper-
tension (odds ratio 0.86), obstructive
nephropathy (odds ratio 0.5), and the “un-
known” and “unreported” categories (odds
ratio 0.78 for both categories). Patients liv-
ing in areas with low facilities per square
mile were more likely to select CCPD
(odds ratio is 0.35 for the maximum rela-
tive to the minimum value of facilities per
square mile). The Herfindahl index was
not significant for CCPD selection. Median
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household income was significant and posi-
tively associated with CCPD selection
(odds ratio 1.14 for each S10,000 incre-
ment). Patients attending facilities that
were members of large chains were more
likely to select CCPD (odds ratio 1.52);
however, patients attending for-profit facili-
ties were less likely to select CCPD (odds
ratio 0.89). The parameter estimates for the
number of patients and the number of pa-
tients squared were significant.

Results for Group 3—Patients
Attending Home Hemodialysis
Facilities

Males were significantly more likely to
select home hemodialysis (odds ratio
1.14). Unlike group 1 and 2, the only age
categories that were significant were age
65 to 74 (odds ratio 0.7) and age over 74
(odds ratio 0.67). Native Americans were
significantly more likely to select home he-
modialysis (odds ratio 1.99) and black per-
sons were significantly less likely to select
home hemodialysis (odds ratio 0.5). None
of the other ethnic category covariates
were significant, In contrast to CAPD and
CCPD, patients with longer duration of
ESRD were more likely to select home he-
modialysis (odds ratio 1.09 for each addi-
tional year of ESRD duration). Precipitat-
ing causes of ESRD showed the same
qualitative effect as for CAPD and CCPD.
Patients with diabetes or hypertension as
the precipitating cause of ESRD were less
likely to select home hemodialysis (odds
ratio 0.74 and 0.81, respectively). In con-
trast, patients with polycystic kidney dis-
ease as the precipitating cause, were more
likely to select home hemodialysis (odds
ratio 1.34). Patients in areas with fewer fa-
cilities per square mile were more likely to
select home hemodialysis (odds ratio 0.85
for patients in the area with the lowest fa-
cilities per square mile relative to the high-

est). Median household income was signifi-
cant at the 10 percent level (odds ratio 1.05
for each $10,000 increment). Patients at-
tending facilities that belonged to large
chains were less likely to select home he-
modialysis {odds ratio 0.81). The same was
true for patients attending for-profit facili-
ties (odds ratio 0.51). The number of pa-
tients, and the number of patients squared,
were positive and negative, respectively.

LIMITATIONS OF THE STUDY AND
DISCUSSION

Limitations

Despite the large sample size and the at-
tempt to control for as many modality de-
termining characteristics as possible,
the analysis contained a number of limita-
tions.

First, the analysis excluded the set of pa-
tients who used hospital based facilities.
There are some important differences be-
tween the sample used for this study and
those patients attending hospital-based di-
alysis facilities; hospital-based facilities
serve a smaller proportion of black patients
(26.1 versus 38.5 percent); freestanding fa-
cilities have a higher proportion of patients
with hypertension as their precipitating
cause of ESRD (29.7 versus 22.7 percent).
The freestanding facilities also have a
larger proportion of CAPD (14.2 percent
versus 12.4 percent), CCPD (2.9 percent
versus 1.9 percent) and home hemodialy-
sis (2.1 percent versus 1.5 percent) pa-
tients compared with hospital-based facili-
ties. Freestanding facilities specialize in
dialysis services while in a typical hospital,
the chronic renal dialysis unit represents a
small component of the whole institution
and, as such, there is significant potential
for cross-subsidization between the dialysis
component and the remainder of the hospi-
tal. If dialysis units in hospitals have less fi-
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nancial constraints (due to cross-subsidiza-
tion) and some modalities are less expen-
sive than others (although I do not know
which ones), then hospital-based facilities
may have a different mix of modalities. A
detailed analysis of modality selection in
hospital-based facilities is left for future re-
search.

Second, the analysis attempts to control
for patients’ health; for example, through
the precipitating cause of ESRD. There are
a number of other health factors that deter-
mine modality selection, including, lack of
vascular access and cardiovascular dis-
ease. No data for these are available for the
sample used in this analysis. Third, ZIP
code level income is a rough approxima-
tion of a patient’s income, Although it is the
best data available, its use can lead to prob-
lems due to the ecological fallacy. Fourth,
the individual patient data were taken as of
April 1, 1993. Thus, the dialysis modality is
simply the modality for the patient, at that
point in time. It is possible that the patient
may have only used that modality for a few
days, or that the patient changed modality
a few days after that date. Fifth, there is no
perfect method to calculate market share
since some facilities may belong to the
same chain and be located in the same
area. There is no clear evidence as to
whether facilities within the same chain, lo-
cated in the same area, are in competition
or collusion. The Herfindahl index calcula-
tion used in this article assumes that a facil-
ity is in competition with all the other facili-
ties in its area.

The analysis in this article uses Medi-
care claims to examine utilization. Using
these data, there is no means to determine
whether rates of modality use are too high
or too low. The analysis only estimates dif-
ferences in rates of use, and then suggests
whether these are meaningful. Thus, for
example, there is a low probability of mi-
norities using home-based modalities.

There appears to be some clinical reasons
thigher infection rates among black pa-
tients using CAPD) and social factors (in-
come) that may help explain this but some
of the differences remain to be explained in
their entirety. Given the restrictions on the
data used for this analysis, this article does
not claim to have explained modality
choice in the United States. Indeed, hospi-
tal-based facilities served 49 percent of the
dialysis population, including 48 percent of
CAPD patients, 40 percent of CCPD pa-
tients, and 42 percent of home hemodialy-
sis patient. The results presented are con-
ditional upon the assumptions made, the
method of assigning facilities’ patients to
the different groups, and the omission of
patients attending hospital based facilities.

Discussion

This study identified several important
associations linking dialysis modality selec-
tion with patient characteristics, facility set-
tings and geographic characteristics. First,
non-white patients were considerably less
likely to be on home dialysis therapy. This
finding is consistent with other studies that
used the PMMIS data (United States Renal
Data System, 1995). The strongest effect is
for black persons, who were less than half
as likely to select the home dialysis modali-
ties compared to white persons. The excep-
tion to this finding was the higher probabil-
ity of selecting home hemodialysis among
Native Americans.

There are a number of possible reasons
for the low probability of selecting CAPD
and CCPD among black persons. There is
evidence that black persons have a signifi-
cantly higher probability of peritonitis epi-
sodes when using CAPD, compared with
white persons (Farias et al., 1994; Korbet,
Vonesk, and Firanek ). The higher peritoni-
tis rate suggests that black persons start-
ing CAPD may not remain on it as long as
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white persons, leading to a lower observed
rate of utilization among black patients.
Further, given the higher risk of peritoni-
tis, physicians may be less inclined to ini-
tiate CAPD for their black patients. This ar-
gument does not explain the lower rates of
CAPD use among other ethnic minorities,
since | could find no published evidence of
a higher incidence of peritonitis among
other ethnic minorities using CAPD. An-
other possible explanation for the low rate
of CAPD use among black persons is that
physicians may be less likely to recom-
mend self-dialyzing modalities, such as
CAPD, to low income patients. Patients
with low incomes and limited housing
space may not be able to store the neces-
sary supplies and machines for CAPD,
CCPD or home hemodialysis. Although the
regressions contain a control variable for
income, this covariate is a measure at the
ZIP code level. Consequently, there is the
possibility that black ethnicity partially cap-
tures the effects of income, although stud-
ies that have controlled for income when
modeling modality selection find a lower
use rate of peritoneal dialysis among black
persons (Barker-Cummings et al., 1995).
Second, females are more likely to select
CAPD and males are more likely to use
home hemodialysis. The finding for CAPD
concurs with other studies examining mo-
dality selection (Radecki et al., 1988).
Third, CAPD, CCPD, and home hemodi-
alysis are more likely to be selected by
healthier patients; that is, health status as
proxied by age, ESRD duration and pre-
cipitating cause of ESRD. Older patients,
and patients who have been sicker longer,
are less likely to use these modalities. Pa-
tients with non-systemic precipitating
causes of ESRD; specifically, polycystic kid-
ney disease and glomerulonephritis, were
more likely to select these modalities. In
contrast, patients with systemic precipitat-
ing causes of renal failure; for example, dia-

betes and hypertension, are less likely to
select CAPD and CCPD. The result
showed a negative association between ob-
structive nephropathy and selecting CAPD
and CCPD. This runs counter to the argu-
ment about non-systemic causes of renal
failure being associated with CAPD and
CCPD. A possible explanation for this is
that patients with obstructive nephropathy
might have experienced multiple abdomi-
nal surgeries for treatment of an obstruc-
tion in an earlier stage of their illness. Prior
extensive surgery is a contraindication
with respect to Tenckhoff catheter inser-
tion (Bullmaster et al., 1985).

There is a strong positive association be-
tween income and the selection of CAPD,
CCPD, and home hemodialysis. One pos-
sible explanation is that patients in higher
income groups have a greater potential
earnings loss by attending outpatient dialy-
sis sessions and would, therefore, prefer di-
alysis modalities that make it easier for
them to work. However, other researchers
have shown that CAPD patients are not
more likely to engage in work activity
(Tucker et al., 1991). Another explanation
is that discussed in relation to minorities;
namely, that patients with low incomes are
more likely to live in smaller houses, with
less room to store dialysis equipment.

Facility characteristics were also associ-
ated with modality selection. Patients who
attended facilities owned by large chains
were less likely to select CAPD and home
hemodialysis, but more likely to select
CCPD. The growth in CAPD is only
slightly above the growth in the total dialy-
sis population and, as previously men-
tioned, training costs are significant (as
they are for CCPD). It is possible, there-
fore, that large chains do not view the in-
vestment in CAPD training as worthwhile.
On the other hand, since CCPD is a rela-
tively recent mode of dialysis and has the
fastest growth rate among the modalities,
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large chains may be anticipating this as the
“wave of the future” and substituting CAPD
with CCPD.

Patients attending for-profit facilities are
less likely to select either CAPD, CCPD, or
home hemodialysis. It may be that these fa-
cilities are more conscious about profits,
and may not view these modalities as suffi-
ciently remunerative. Other studies have
shown an association between for-profit
status and a facility’s propensity to raise
profits by providing more services using
less equipment and personnel (Griffiths et
al., 1994). Given that there is not a substan-
tive difference in reimbursement rates
among modalities, it is possible that for-
profit facilities are more inclined to seek
lower cost dialysts modalities. If this is
true, the lower probability of their patients
using home modalities may indicate that
these modalities are more expensive.
There is no consensus in the literature as
to which modalities are more expensive to
provide. Data on the cost of producing di-
alysis services is available for each free-
standing facility but since each facility may
produce multiple types of services, it is dif-
ficult to definitively apportion components
of total cost to each modality. An alternative
to disentangling the costs of different mo-
dalities is to speculate by implication;
namely, that the most profit-conscious fa-
cilities will tend to provide the less expen-
sive modalities.®

There may be significant gains from spe-
cialization in in-center hemodialysis and
unless there is a critical mass of patients

using the other modalities, it is not worth-

while to provide them on a significant
scale. This latter effect is a real possibility,
given the significance of the parameter es-
timates for the number-of-patients

*Since charges may differ across modalities during the
Medicare secondary payer period (footnote %), and for-profit
facilities may be more concerned about costs, this may ex-
plain the observed difference in the probability of selacting
these modalities.

covariate. The significant parameter esti-
mates on the number of patient covariate
suggests economies of scale in the provi-
sion of CAPD, CCPD, and home hemodi-
alysis; that is, patients attending larger fa-
cilities are more likely to select these
modalities. This result concurs with those
studies using more aggregate data show-
ing that larger facilities are more likely to
offer patients CAPD, CCPD, or home he-
modialysis (Kendix, 1995). The significant
negative parameter estimates for the num-
ber of patients squared indicates that the
increment in the scale economies is
smaller, as the number of patients in-
creases.

The results for groups 1, 2, and 3
showed a strong association between se-
lecting the home-based modalities and ar-
eas with fewer facilities per square mile.
Rural facilities have a small number of fa-
cilities per square mile, with each facility
serving a large geographic area. Patients
in these areas face high time and travel
costs of attending a dialysis facility three
times a week and are, therefore, more
likely to prefer home modalities.

Other studies have shown evidence that
the degree of competition between facili-
ties has an impact on the delivery of ESRD
service (Farley, 1993; Held and Pauly,
1983). The Federal Government sets pay-
ment rates for dialysis services; therefore,
facilities may resort to non-price competi-
tion. One possibility is that greater compe-
tition among facilities improves the range
and quality of services offered to patients.
An example of an improvement is to offer
patients a greater number of modalities
from which to choose. Under this hypoth-
esis, greater competition among facilities
would lead to an increased probability of
CAPD, CCPD, and home hemodialysis be-
ing selected. There is a countervailing ef-
fect, however, since these modalities all re-
quire the facility to devote significant
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resources to training patients to self-dia-
lyze. If dialysis training is insufficiently re-
munerated, facility owners may regard
their losses associated with training as an
investment, which yvields returns at a later
date, when the patient can self-dialyze. This
is particularly the case for CAPD, which is
regarded as a less expensive modality after
the patient is trained. If, however, there is a
large number of facilities in the immediate
vicinity, trained patients may be sought by
competitors, thereby reducing the incen-
tive for facilities to train patients. It should
be noted that a trained CAPD patient is un-
likely to change providers without careful
consideration, and facilities are not permit-

ted to offer patients monetary incentives to

change providers. Nevertheless, if a com-
petitor provides superior services to CAPD
patients, this could outweigh any loyalty
and other bonds that have formed between
the patient and his current provider. In ad-
dition, if facilities make more money from
CAPD (not CAPD training), a facility with a
local monopoly may use its power to in-
crease CAPD use. Thus, the qualitative ef-
fect of a higher concentration of facilities
on modality selection is ambiguous for
CAPD. The incentive to attract other facili-
ties’ patients undergoing CCPD or home
hemodialysis may not be as great, since
these are more expensive self-dialyzing
modalities. The present analysis produced
mixed results, possibly reflecting the am-
biguous effect of market competition.
There is a positive association between the
probability of selecting CAPD and a less
competitive market (high Herfindahl in-
dex), a negative relationship between se-
lecting home hemodialysis and less market
competition and no significant association
for CCPD selection.

The large sample size allows a more ac-
curate estimation of the covariates’ impact
on modality selection. Nevertheless, there
is the issue of whether some of the statisti-

cally significant findings are clinically sig-
nificant or have any policy significance. An
excellent analysis and summary of this is-
sue is presented by McCloskey and Ziliak
(1996). First, the results show that among
the group 1 sample, females have a signifi-
cantly higher probability of using CAPD.
The odds ratio is, however, fairly small
(0.93) and it is unclear whether this has
any clinical significance. Secondly, the re-
sults for the Herfindahl index are signifi-
cant at the 5 percent level for the group 1
sample, but the odds ratio is only 1.08.
Given the other results for this covariate in
the group 2 and 3 samples, one cannot
draw any significant policy conclusions
from these results.

POLICY IMPLICATIONS

There is no consensus in the literature
as to the relative efficacy of the different
modalities. Some researchers claim that, in
general, the survival rate between hemodi-
alysis and CAPD patients has been equiva-
lent (Blake, 1996). Another study using
198991 data showed superior survival for
hemodialysis patients but could not rule
out case-mix differences as a cause of dif-
ferences in survival (U.S. Renal Data Sys-
tem, 1995). There is a debate as to whether
CAPD and CCPD are efficacious. It is pos-
sible that CAPD and CCPD are not being
performed optimally, and that they require
more cyclers and fluid; thus, it is possible
that the potential exists for increased sur-
vival. If there are deficiencies in the appli-
cation of CAPD and CCPD, if these defi-
ciencies are correctable, and if it can be
shown that these are superior modalities
for some categories of patients, then this
study provides information about current
practice, which may help direct future
practice.

There are no definitive results regarding
the relative cost-effectiveness of the mo-
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dalities. There is some evidence that in-
center hemodialysis is more cost-effective
compared with CAPD and CCPD, however,
this applied only for older patients (Held et
al, 1992). Researchers have shown that
the cost to Medicare, in terms of program
reimbursement, is lower for CAPD and
CCPD, compared with in-center hemodi-
alysis, but, with the exception of age, these
results did not control for differences in pa-
tient characteristics (U.S. Renal Data Sys-
tem, 1996). Assuming that coinsurance
payments for Medicare covered services
are correlated with Medicare reimburse-
ment, this ranking of modality costs is
likely to pertain to beneficiary out-of
pocket liability.

Given the absence of consistent evi-
dence demonstrating the general superior-
ity of particular modalities, the policy goal
should be to enable beneficiaries to use the
modality for which they are best suited.
This requires that the entire range of mo-
dalities be readily available to all ESRD
beneficiaries. The results in this study sug-
gest systematic variation in modality selec-
tion with respect to income, with lower in-
come associated with a lower probability of
selecting CAPD and CCPD. In many cases,
income and educational attainment are
highly correlated. It is possible, therefore,
that the availability of all modalities might
be enhanced by directing informational
and educational campaigns to both physi-
cians and patients, since there is some evi-
dence that well informed patients may
equibus paribus select CAPD and CCPD
(Ahlmen, Carlsson, and Schonborg, 1993).

This study provides insight into the factors
explaining the choice of dialysis modality.
Many of the results are reasonable; for ex-
ample, the more common use of home based
modalities in areas where facilities are far
apart, the effect of age, duration of ESRD,
and precipitating cause of ESRD. The de-
talled analysis does not suggest a pattern of

modality selection that should give
policymakers cause for concern. The ethnic
variations bear continued observation, but
there is no evidence that non-white persons
are suffering poorer outcomes as a result of
modality choice. Further, despite the results
for large chain membership and for-profit sta-
tus facilities, there is no clear indication that
Medicare’s policy of equal reimbursement
for all modalities, has interfered with modal-
ity choice.

The lack of consensus on the cost of mo-
dalities, their efficacy, and cost-effectiveness,
suggests a gap in knowledge that could be
filled by future research. Specifically, there is
a need to discover not only the cost to the
Medicare program of the different modali-
ties, adjusted for patient characteristics, but
also the cost of providing these modalities.
The latter is a difficult undertaking since fa-
cilities produce multiple modalities and, as
previously discussed, it is not straightfor-
ward to separate the costs of the different
modalities. Cost-effectiveness studies present
greater obstacles since researchers need to
compare the costs to outcomes. Neverthe-
less, such research is necessary for a more
informed evaluation of modality selection
among ESRD patients.
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