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¢ Introduction: Rural residence is associated with
increased peritoneal dialysis (PD) utilization. The influence
of travel distance on rates of home dialysis utilization has
not been examined in the United States. The purpose of this
study was to determine whether travel distances to the clos-
est home and in-center hemodialysis (IHD) facilities are a
barrier to home dialysis.

¢ Methods: This was a retrospective cohort study of
patients aged > 18 years initiating dialysis between 2005
and 2011. Unadjusted PD and home hemodialysis (HHD)
rates were compared by travel distances to both the closest
home dialysis and closest IHD facilities. Adjusted PD and
HHD utilization rates were examined using multivariable
logistic regression models.

¢ Results: There were 98,608 patients in the adjusted
analyses. 55.5% of the dialysis facilities offered home
dialysis. IHD, PD and HHD patients traveled median dis-
tances of 5.4, 3.5 and 6.6 miles respectively to their initial
dialysis facilities. Unadjusted analyses showed anincrease
in PD rates and decrease in HHD rates with increased travel
distances. Adjusted odds of PD and HHD were 1.6 and 1.2
respectively for a ten mile increase in distance to the clos-
est home dialysis facility, while for distances to the closest
IHD facility the odds ratios for both PD and HHD were 0.7
(allp<0.01).

¢ Conclusions: In metropolitan areas, PD and HHD gener-
ally increased with increased travel distance to the closest
home dialysis facility and decreased with greater distance
to an IHD facility. Examination of travel distances to PD
and HHD facilities separately may provide further insight
on specific barriers to these modalities which can serve as
targets for future studies examining expansion of home
dialysis utilization.
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H ome dialysis modalities are generally more cost
effective than conventional in-center three times
per week hemodialysis (IHD) (1-3) with equivalent
outcomes (4-9). Despite its cost effectiveness,
home dialysis remains underutilized in the United
States compared to other developed countries (10).
Potential barriers to home dialysis include physi-
cian familiarity with home modalities, limited access
to home modality education and predialysis care,
patient insurance and sociodemographics (11-16).
Travel distances and times may also influence modal-
ity selection. Proximity of a satellite IHD unit was
cited by patients in the province of Ontario as a reason
for not selecting peritoneal dialysis (PD) (17). There
was a trend towards a decrease in PD rates in geo-
graphic areas where satellite hemodialysis units
were built in the province of Ontario, Canada (18).
Patients may opt to follow their nephrologist to a
dialysis facility and insurance coverage may influ-
ence patient choice of dialysis facility (19). In zip
codes with higher proportions of African American
residents, fewer facilities provided home dialysis
therapies (12).

The degree to which travel distances pose a bar-
rier to home dialysis in the United States has not
been examined. The purposes of this study were to
determine the influence of distance to the closest
home dialysis unit and distance to the closest IHD on
PD and home hemodialysis (HHD) utilization rates
in the United States.
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MATERIALS AND METHODS
STUDY DESIGN AND PATIENTS

This was a retrospective cohort study of end-stage renal
disease (ESRD) patients aged > 18 years who initiated
dialysis from June 2005 to July 2011 in the United States.
Patients were excluded if their initial dialysis modality
was not recorded or their census tract of residence was
not available or did not match a census tract from the
American Community Survey (ACS) data from 2005 - 2009.
Patients receiving a pre-emptive renal transplant were
also excluded.

DATA SOURCES

Patient-level data including initial dialysis modality,
modality at six months, demographics and comorbidi-
ties were obtained from five out of the eighteen ESRD
networks in the United States. These data were derived
from the 2,728 forms which are completed by all dialysis
programs and is the same database from which data are
supplied by the ESRD networks to the United States Renal
Data System (USRDS). End-stage renal disease networks
4,9,10, 15 and 17 supplied data for our study per a data
use agreement, and patient residential information was
used to provide more specificinformation on travel dis-
tances for our study than would be available from the
USRDS database.

Area-level data at the level of census tract were
obtained from the ACS 2005 - 2009. The United States
Census Bureau uses the following hierarchical classifica-
tion to categorize geographical areas: nation, regions,
divisions, states, counties, census tracts, block groups
and census blocksin descending order of size (20). Census
tracts are subdivisions of counties and generally have a
population of 1,200 to 8,000 with an average population
of 4,000 people (21). Census tracts were chosen as the
area unit of measurement as they were found to be the
most sensitive geographic units to explain socioeconomic
gradients in health and yielded the most consistent
results compared to either census block groups or zip
codes (22). Census tract-level data were obtained from
the ACS and linked to the patient data using the census
tract of residence at initiation of dialysis.

EXPOSURE VARIABLES AND OUTCOMES

The two exposure variables were distance measures -
i) travel distance by road from each patient’s residence to
the closest home dialysis facility and ii) travel distance by
road from each patient’s residence address to the closest
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THD facility. Actual patient and facility addresses were
used for these distance calculations and were done using
the ArcGIS mapping software program (ArcGIS 9 ArcView
9.3.1 and the Network Analyst Pack, ESRI, Redlands,
California, USA). This program mapped the closest travel
distances to the nearest home dialysis and IHD facilities
by road from each patient’s home. The proportions of
ESRD patients initiating dialysis with i) PD and ii) HHD
were the primary outcomes of this study.

STATISTICAL ANALYSES

Baseline patient and area-level characteristics were
compared between patients who attended dialysis facilities
with home dialysis programs and patients who attended
dialysis facilities without home dialysis options. ANOVA,
Kruskal-Wallis and Cochrane-Armitage trend tests were
used to compare continuous normal, non-normal and
ordinal categorical variables respectively. Peritoneal
dialysis and HHD utilization rates at dialysis initiation were
analyzed by the two exposurevariables. For the descriptive
and unadjusted analyses, the distances were divided into
six categoriesinstead of the standard quartile distribution
to allow for examination of the effects of the extremes of
distance on PD and HHD utilization. The divisions were
as follows: < 10" percentile, 10t to 25t percentile, 25"
percentile to median, median to 75" percentile, 75 to
90th percentile and > 90" percentile. The proportions of
facilities offering home therapies as well as median dis-
tances traveled for each modality were also reported.

PRIMARY ANALYSES

The unadjusted rates of PD and HHD use are reported for
all patients, and for comparison, also reported amongst only
patients attending dialysis facilities where home dialysis was
offered. Theadjusted and supplementaryanalyses were lim-
ited to the sample of patients who attended facilities where
home dialysis was available. This was done because most of
the patients receiving home dialysis went to facilities which
offered it. It follows that to receive a home dialysis therapy,
one must travel to a facility where it is offered. Also there
were a small minority of home dialysis patients who were
traveling to facilities that did not offer home dialysis, which
may have represented patients in remote rural regions.
Given the significant baseline differences, including these
patients would have caused the travel distances to be
skewed by this small number of patients.

Peritoneal dialysis and HHD initiation rates were exam-
inedin adjusted multivariable logistic regression models.
Generalized estimating equations were used to account
for clustering of patients at the census tract level. In the
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regression models, distances to theinitial dialysis facility
and distances to the closest home dialysis and IHD facili-
ties were divided by ten so that the effects per a 10-mile
rather than a one-mileincreasein distance on PD and HD
rates could be evaluated as the former may be too small
to be meaningful. Patient-and area-level covariates were
includedin theadjusted analyses. Patient-levelvariables
included in the multivariate models were: age, sex, race,
ethnicity, employment status, insurance status, medical
comorbidities (atherosclerotic heart disease, congestive
heart failure, stroke, peripheral vascular disease, other
cardiac disease, diabetes, hypertension, COPD, cancer,
smoking, drugand alcoholdependence, presence ofampu-
tation), needing assistance with activities of daily living,
difficulty with ambulation, distances to the initial and
distances to the closest home facility and closestin-center
dialysis facility from each patient’s residential address.
Area-level variables included at the census tract level
were: population above age of 18 years, racial composi-
tion, percentages of the census tract with renter-occupied
units, high school degree, bachelor degree, not speaking
English well, and working in professionaland managerial
positions as well as percentage of residents in the census
tract with income below the poverty level. These factors
have been shown in previous studies to influence access
to and availability of various aspects of renal care (12).
To estimate the urban/rural status of a census tract, we
used the metropolitan, micropolitan and rural categories
fromthe US census bureau. These categories are based on
zip codes since this measureis notavailable at the census
tract level. The mean travel time for census tract residents
from home to work was included to provide a measure of
rurality of census tracts in the study.

SUPPLEMENTARY ANALYSES

Multivariate logistic regression models were run using
patients’ modality at six months after dialysis initiation
rather than at the start of dialysis. An analysis of census
tract-level characteristics associated with presence or
absence of a home dialysis facility was also done. Census
tracts with fewer than 11 patients were suppressed for
confidentiality purposes. All analyses utilized a type I
error probability of 0.05 and were conducted using SAS
version 9.2 (Cary, NC, USA).

RESULTS
PATIENTS

There were initially 180,899 patients in the dataset.
Missing dialysis modality and census tract information
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accounted for92and 3,201 patients being excluded respec-
tively resulting in a sample size of 177,606 patients.

DESCRIPTIVE RESULTS

Baseline patientand census tract-level characteristics
are shown for patients attending dialysis facilities with
and without home dialysis programs in Tables 1 and 2
respectively. The baseline patient characteristics in our
study were similar to the nationalincident cohort of dialy-
sis patients from the USRDS in 2010. Incident patients
nationally had a mean age of 62.8 years, 44.8% had dia-
betes mellitus, 65.9% were White, 27.9% were Black and
14.5% were Hispanic ethnicity (23). The median distances
traveled by IHD, PD and HHD patients to theirinitial dialy-
sis facilities were: 5.7, 12.6 and 17.8 miles respectively.
Most patients travel farther then their closest dialysis
facility regardless of dialysis modality. Median patient
travel distance to theirinitial dialysis facility was 6.1 miles
whereas the median distances that each patient lived from
the nearestIHD and home dialysis facilities were 2.7 miles
and 4.0 miles respectively. Only 55.5% of dialysis facilities
in the study offered home dialysis therapies. By way of
comparison, among the patients attending dialysis facili-
ties with home dialysis programs (98,608 patients), the
median distances traveled by IHD, PD and HHD patients
were 5.4, 3.5 and 6.6 miles respectively.

PRIMARY RESULTS

As the distance to closest home dialysis facility
increased, the proportion of patients initiating PD
increased from 5 - 8.4% while HHD utilization decreased
from 0.6 — 0.3%. When examining these rates with only the
cohort of patients who attended facilities with home dialy-
sisoptions, the utilization of PDincreased from 7.0 - 22.4%
and there was no clinically significant change in HHD from
0.8 -0.9% (Table 3). Peritoneal dialysis rates increased in
both cohorts of patients as the distance to an IHD facility
increased. As distance to an IHD facilityincreased, the HHD
rates decreased in both cohorts of patients (Table 4).

Intheadjusted analyses, a 10-mileincreasein distance
to the closest home dialysis facility was significantly
associated withincreased PD utilization rates (odds ratio
(OR) = 1.6, p < 0.01) while an increase in 10 miles to
the closet IHD facility was associated with a significant
decreasein PD utilization (OR=0.7, p<0.01). Theinterac-
tion term between these two distances was statistically
significant (OR = 0.98, p < 0.01). This may account for
thefactthatin the unadjusted results, increased distance
to closest IHD unit is associated with higher PD rates
whereas the adjusted results show a decreasein PD. This
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TABLE 1
Patient Baseline Characteristics in Facilities With and Without Home Dialysis
Facilities without Facilities with

Baseline characteristics home dialysis home dialysis p value
Totaln (177,606) 78,998 98,608
Age (years) 63.3 63.2 0.03
Sex (female) 43.5% 43.3% 0.5
Race

American Indian 2.3% 1.1% <0.01

Alaska native <0.01

Asian 4.9% 4.8% <0.01

Black 21.8% 20.2% <0.01

Pacific Islander 1.5% 1.4% <0.01

White 69.5% 72.4% <0.01

Hispanic ethnicity 12.3% 9.9% <0.01
Insurance

Medicaid 26.7% 23.8% <0.01

Medicare 56.1% 57.1% <0.01

Employer 25.4% 26.7% <0.01

Veterans affairs 1.8% 2.3% <0.01

None 5.6% 5.9% 0.03

Other 21.6% 22.0% 0.04
Employment status

Employed 9.6% 10.9% <0.01

Home maker 4.2% 4.5% <0.01

Retired 63.4% 65.3% <0.01

Student 0.44% 1.2% <0.01

Unemployed 22.4% 18.1% <0.01
Congestive heart failure 31.8% 32.2% 0.15
Atherosclerotic heart disease 18.7% 20.3% <0.01
Other cardiac disease 16.8% 17.5% <0.01
Stroke 8.9% 9.2% 0.01
Peripheral vascular disease 12.4% 12.8% 0.01
Diabetes mellitus 53.7% 52.9% <0.01
Hypertension 82.7% 82.8% 0.58
COPD 9.6% 10.0% 0.01
Cancer 7.1% 7.8% <0.01
Difficulty ambulating 8.9% 9.4% <0.01
Drug or alcohol use 2.6% 2.3% <0.01
Assisted care living 13.4% 15.6% <0.01
HHD 0.03% 0.76% <0.01
PD 0.8% 11.0%
IHD 99.1% 88.3%
Residence type

Metropolitan 87.5% 86.2% <0.01

Micropolitan 10.3% 11.7% <0.01

Rural 2.2% 2.1% <0.01
Amputation 3.1% 2.9% 0.01
Poverty rank

Lowest 9.8% 13.8% <0.01

Highest 26.9% 24.3% <0.01
Smoker 5.9% 6.0% 0.53

COPD = chronic obstructive pulmonary disease; HHD = home hemodialysis; PD = peritoneal dialysis; IHD = in-center hemodialysis.
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TABLE 2 difference, however, may simply be the result of adjust-
Area Level Characteristics of Patients Attending ing for multiple covariates as the OR of the interaction
Facilities With and Without Home Dialysis term is very close to 1.0. A 10-mile increase in distance
to the closest home dialysis facility was associated with
Facilities  Facilities a significant increase in HHD utilization (OR = 1.14, p <
without  with 0.01) whileincreased distance to the closest IHD facility
home home p

was associated with a decreasein HHD rates (OR=0.7, p<

Baseline characteristics dialysis  dialysis ~ value 0.01). Theinteraction of the two distance terms was not
Total n (177,606) 78,998 98,608 signiﬁ'ca.ntin the HHD.model §0R=1.01,p=0.19). The
N residents age > 18 years 4192 4037 <0.01 odds rfmos, 95% confidence intervals and p.values for
Percent residents below poverty 16.1% 15.1%  <0.01 the adjusted PD and HHD models are shown in Tables 5
% renter versus owner , \ and 6 respectively. Significant predictors of PD and HHD

home occupancy 34.6% 33.3%  <0.01 utilization are shown in Tables 5 and 6 respectively.
% high school diploma 81.7% 83.4%  <0.01
% bachelor degree 21.8% 23.0% <0.01 SUPPLEMENTARY ANALYSES
% not speaking English well 4.3% 3.6%  <0.01
Per capitaincome $24,073  $24,802 <0.01 The adjusted models were run using patient modality
(l)Vled1an tr‘aveltn‘ne (minutes) 10.12 12'8 <0.01 at six months rather than the initial modality and the
0/° caucaga'? residents 68.7% 71:5% - <0.01 results were very similar. The OR for PD rates by closest
%o Black residents 15.3% 14.4%  <0.01 cpeps .
9% AIAN residents 1.9% 0.9%  <0.01 home and IHD facilities were 1.69 and 0.69 respectively
% Pacific Islander residents 0.4% 03%  <0.01 and for HHD use by the closest home and IHD facilities
%% Asian residents 5.1% 51%  <0.01 were 1.16 and 0.78 respectively (all p <0.01).
Area-level factors at the census tract level that were
AIAN = American Indian/Alaska native. associated with significantly higher odds of having
TABLE 3
Unadjusted PD and HHD Rates by Distance to Closest Home Dialysis Facility
Modality rates Distance rank p value
Distance to closest home dialysis unit (miles) <1.1  1.1-2.1 2.1-4.0 4.0-8.7 8.7-20.0 >20.0
Overall sample (n=177,606) 17,058 27,280 44,128 44,663 26,782 17,695
PD 5.0 5.4 6.2 6.5 7.6 8.4 <0.01
HHD 0.6 0.4 0.5 0.4 0.3 0.3 <0.01
Patients at centers with home units only (n=98,608) 11,448 17,332 26,189 23,027 14,363 6,249
PD 7.0 8.0 9.8 11.9 13.4 22.4 <0.01
HHD 0.8 0.7 0.8 0.8 0.6 0.9 <0.01

PD = peritoneal dialysis; HHD = home hemodialysis.

TABLE 4
Unadjusted PD and HHD Rates by Distance to Closest IHD Facility
Modality rates Distance rank p value
Distance to closest IHD unit (miles) <0.8 0.8-1.4 1.4-2.7 2.7-5.4 5.4-12.3 >12.3
Overall sample (n=177,606) 24,246 23,059 41,360 38,714 23,402 15,260
PD 5.7 5.0 6.0 6.5 1.4 9.2 <0.01
HHD 0.5 0.4 0.4 0.5 0.4 0.3 0.02
Patients at centers with home units only (n=98,608) 13,167 13,076 23,951 23,208 15,163 10,043
PD 10.5 8.7 10.3 11.0 11.7 14.6 <0.01
HHD 1.0 0.7 0.8 0.8 0.6 0.6 <0.01

PD = peritoneal dialysis; HHD = home hemodialysis; IHD = in-center hemodialysis.
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TABLE 5
Predictors of Peritoneal Dialysis
Predictor variable 0dds ratio 95% (I (lower, upper limit) p value
Area-level variables
Distance to closest home dialysis facility/10 (miles) 1.58 1.46,1.72 <0.01
Distance to closest in-center dialysis facility/10 (miles) 0.73 0.67,0.80 <0.01
Distance to closest initial dialysis facility/10 (miles) 1.01 1.01, 1.01 <0.01
Highest poverty quartile 0.88 0.78,0.99 0.03
% renter versus owner-occupied housing units 1.0 0.99, 1.00 <0.01
% residents with high school diploma 0.58 0.41,0.84 <0.01
% residents with bachelor degree 1.31 0.87,1.96 0.19
Employed 1.70 1.57,1.84 <0.01
Student 2.75 2.34,3.22 <0.01
Micropolitan area 0.49 0.44,0.54 <0.01
Ruralarea 0.27 0.20, 0.37 <0.01
Patient-level variables

Age 0.98 0.98,0.99 <0.01
Female sex 1.20 1.14, 1.25 <0.01
Hispanic 0.86 0.79, 0.94 <0.01
American Indian Alaska Native Race 0.50 0.37,0.68 <0.01
Black Race 0.64 0.59, 0.69 <0.01
Pacific Islander Race 0.62 0.50, 0.76 <0.01
Asian Race 1.28 1.16, 1.41 <0.01
Atherosclerotic heart disease 0.84 0.78,0.90 <0.01
Congestive heart failure 0.55 0.52, 0.59 <0.01
Veterans Affairs insurance 0.66 0.54,0.80 <0.01
Employer insurance 1.39 1.29, 1.50 <0.01
Medicaid insurance 0.70 0.64,0.75 <0.01
No insurance 0.76 0.58,0.75 <0.01
Hypertension 1.28 1.21,1.36 <0.01
Amputation 1.70 1.33,2.17 <0.01
Assisted care living 0.40 0.36, 0.45 <0.01
Cancer 0.67 0.61, 0.74 <0.01
Difficulty ambulating 0.49 0.41, 0.59 <0.01
Drug or alcohol dependence 0.32 0.25,0.41 <0.01
Other cardiac disease 0.82 0.77,0.88 <0.01

CI =confidence interval.

a dialysis facility that offered home therapies were:
higher percentages census tract residents with high
school degree or working in a professional or manage-
rial position, having a higher percentage of residents in
the census tract traveling more than 60 minutes to work
and living in a micropolitan versus a metropolitan area
(allp<0.05).

DISCUSSION
Peritoneal dialysis and HHD rates were affected in dif-

ferent ways by distances to the closest home dialysis and
IHD facilities. In metropolitan areas, PD and HHD rates
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increased with increased distance to a home dialysis facil-
ity and they decreased with increased distance to an IHD
facility. Approximately 85% of patientsin the study reside
in metropolitan areas so the results are largely shaped by
this group. Micropolitan and rural residence were both
associated with decreased PD and HHD. Only 55% of dialy-
sis facilities offered home dialysis programs which meant
that patients attending the remaining 45% of facilities may
need to travel fartherto reach a home dialysis facility. This
is supported by the fact that the median travel times for
the overall sample were higher for PD and HHD compared
to the cohort only attending facilities with home dialysis
programs. Regardless of modality, patients travel farther
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TABLE 6
Predictors of Home Hemodialysis
Predictor variable 0dds ratio 95% (I (lower, upper limit) p value

Area-level variables
Distance to closest home dialysis facility/10 (miles) 1.15 1.07, 1.24 <0.01
Distance to closest in center dialysis facility/10 (miles) 0.74 0.62,0.90 <0.01
Distance to closest initial dialysis facility/10 (miles) 1.01 1.01, 1.02 <0.01
% renter versus owner occupied housing units 0.99 0.98, 1.00 <0.01
Employed 1.70 1.57,1.84 <0.01
Student 2.75 2.34,3.22 <0.01
Micropolitan area 0.26 0.13,0.49 <0.01
Rural area 0.96 0.55, 1.69 0.90

Patient-level variables
Age 1.00 0.99, 1.01 0.71
Female sex 0.99 0.85, 1.16 0.95
Hispanic 0.44 0.29,0.65 <0.01
American Indian Alaska Native Race 0.15 0.02, 1.09 0.06
Black Race 0.71 0.56, 0.91 <0.01
Pacific Islander Race 0.29 0.09,0.90 0.03
Asian Race 0.55 0.36,0.85 <0.01
Atherosclerotic heart disease 0.68 0.53,0.88 <0.01
Peripheral vascular disease 0.57 0.42,0.77 <0.01
Employer insurance 1.50 1.18, 1.90 <0.01
Hypertension 0.77 0.64,0.93 <0.01
Amputation 0.37 0.22,0.62 <0.01
Assisted care living 1.58 1.15, 2.17 <0.01
Cancer 0.67 0.61, 0.74 <0.01
Difficulty ambulating 4.04 2.95,5.54 <0.01

CI=confidence interval.

for dialysis than their closest facility which may be due to
insurance or patient preference.

0’Hareetal. found that rural residence was associated
withincreased PD utilizationin a large sample of incident
ESRD patientsin the United States, although facilitiesin
rural areas were less likely to offer PD or HHD training
than urban facilities (24). Our study found that patients
inruralor micropolitan areas were less likely to be on PD.
However, our study accounted for travel distance from the
closest home and IHD facility, which was not availablein
their study. Although we did not have available training
programsin our study, we were able to differentiate which
facilities offered home dialysis programs and hence the
travel distance to the closest home dialysis program. If
a facility has a home program then that facility would
train patients for home dialysis. 0'Hare et al. found that
HHD rates increased with increased rurality (24), while
in our study we found that adjusted HHD rates were not
affected by rural residence. Accounting for distances
to closest IHD and home dialysis units may explain the
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differencesin findings regarding rural residence and PD
and HHD rates between the studies.

Poorer outcomes in PD patients in more rural areas
may be an explanation for the lower rates of PD seen
in our study in these areas. Mehrotra et al. examined
transfer from PD to IHD in samples of patients treated
with PD for any period between 2004 and 2009 in the
United States. Remote rural residence was associated
with an OR of 1.33 (95% confidence interval 1.05, 1.69)
for transfer to IHD (25). A recent study by Pipkin et al.
examined predictors of HHD among HHD patients in
both Canada and the United States. Among the HHD
patients from the United States, 53% were male, 55%
were Caucasian, 44% had diabetes, and 39% had greater
than a high school education (26). In comparison, our
study showed that being employed or having employer
insurance and being a student were positive predictors
of HHD. Interestingly, patients in assisted care living or
with difficulty ambulating were more likely to receive
HHD. This may be because some assisted care facilities
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have on-site home dialysis facilities. However, in this
study we were not able to determine the reason for the
association. In contrast, there was a lower OR for PD with
assisted care living and difficulty ambulating. Patients of
Black, Asian, PacificIslander, Alaska Native or American
Indian race or Hispanic ethnicity were less likely than
Caucasian patientsto use HHD. Asian patients conversely
were more likely to be on PD. This study highlights the
need to more specifically explore some of the differences
in barriers to PD and HHD in more detail.

This study had several limitations. This is an obser-
vational study so causation cannot be determined. The
dataset did not have information that would allow us to
separately assess which centers offered HHD versus PD.
We were only able to identify whether centers offered a
home modality (either PD or HHD) or not, and therefore
did not have the ability to calculate the difference in
distances traveled specifically for HHD versus PD. Area
levelincome and education variables were used as a proxy
for patient level data. Otherinfluential factors on dialysis
modality selection such as patient health literacy and
knowledge of dialysis options were not available in our
dataset. Patients” addresses at time of dialysis initiation
were utilized which meant that we were unable to account
for patients moving after dialysis initiation.

In conclusion, greater travel distances to home dialy-
sis facilities were associated with increased PD ratesand,
to a lesser extent, HHD rates. Increased travel distance
to IHD units was associated with lower PD and HHD
rates. The relationships between dialysis modality and
travel distance are complex and other factors in addi-
tion to travel distance are likely important in dialysis
modality selection and initiation. This study highlighted
some differences in predictors of PD and HHD in a large
incident ESRD cohort. Future studies examining specific
travel distances to HHD and PD facilities separately and
exploring barriers to accessing each of these modalities
specifically may be helpful in increasing home dialysis
usein the United States.
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