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ABSTRACT

Background:"Prior work has demonstrated how neighborhood poverty and racial composition
impact racial disparities access to the deceased donor kidney transplant waitlist, both
nationally andsregionally. We examined the association between neighbairaradteristics

and racial disparities in time to transplarditlist in Chicago, a diverse city with continued

neighborhood segregation.

Methods. Using data from the United States Renal Data System (USRDS) and the WS,Cens
we investigated time from dialysis initiation to kidney transplant waitlisting for African
American andwwhite patients in Chicago ustagisespecificproportional hazardanalyses
adjusting+fer.individual sociadlemographic and clinical characteristias well as neighborhood

poverty andracial composition.

Results. In'"Chicago, African Americans are significantly less likely than whites to appear on the
renal transplant waitlist (HR @3, p<0.05). Compared to whites in non-poor neighborhoods,
African Amerieans in poor neighborhoods are significantly less likely to appebe erahsplant
waitlist (HR 0.4, p<0.05). Over 8& of African Americans with ESRD live in these

neighborhoods.
Conclusions..Cansistent with national data, African Amensan Chicago have a lower
likelihood ofwaitlisting than whites. This disparity is explained in part by neighborhoodtpove

which impaets.the majority of African American ESRD patients in Chicago.

Key words. geographic factors, healthcare disparity, kidney transplant, urban health

This article is protected by copyright. All rights reserved



Request for Offprints:

Milda R. Saunders, MD, MPH
The University of Chicago
5841 S. Maryland, MC 2007
Chicago, IL.60637

I ntroduction

For patients with endtage renal disease (ESRD), kidney transplantation is associated
with higher.quality of life, lower healthcare expenditure, and lower mortality cadpga
dialysis’? Racial disparities in access to kidney transplantation have beedageinented, and
the underlying causes tifese disparities are divers&Disparities in access to kidney transplant
due to patientevel factors, such as age, education, income, insurance status, and socioeconomic
status have all been investigaf&dn addition, disparities due to providevkl factors, such as
physician biasyhave also been obsef/Bdceiving a kidney transplant is also influenced by a
variety of biolegical factors which may vary by race, including the availability of gatile
donor organ, due to blood type and HLA match.

Time from dialysis initiation to transplant waitlist may serve as a better marker for access
because it measures nbiological social factors>** Prior work has shown that racial disparities
in transplant waitlist exist at the national and regidexa! **° In addition, it has been observed
that geographical variation and neighborhood characteristics play an important role in access to
the renal transplant waitligt-%*2**

Our prior work examined national data across 11 different United Network for Organ
Sharing (UNOS) geographic regions and found that African American patientsegelikely
than white patients to appear on the renal transplant waitlist, and the magnitude of the disparity
varied by regior?. To date, racial disparities in transplant waitlist in smaller geographis area
have been.less explored. Examining a particular city as a case study allows wiotdazon
potentially ‘eonfounding broader geographic characteristics. Mordaxge, citeshave racial
and class diversity, while having common cultural, economic and health care resdee
sought to examine racial disparities in renal transplant waitlist focuslggn patients in the
city of Chicago, the most populous city in the Midwegticdgo makes an ideal case study as it
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has a large and diverse ESRD population, multiple transplant centers, and continued
neighborhood segregation by race, income, and tlass.

Patients and M ethods
Subjects and.Data:

We used data from the United Stafemnal Data System (USRDS), a comprehensive
national’data‘system containing information about individuals withstagk renal disease
(ESRD) in'the"United StatéOur data included non-Hispanic whites and ktispanic African
Americans individuals betweehe ages of 18 and 70 who initiated dialysis between January
2005 and September 2009 and had zip codes indicating residence in Chicago. Our initial study
populationtincladed a total of 3,438 individuals. We excluded individuals who were missing the
dateof their first ESRD service (dialysis) or had a transplant date prior to date of their first
ESRD service (n=194). The final study population then consisted of 3,244 individoeis.
demographic and clinical information for these individuals were cellieitom the USRDS
medical evidence form.

Using zip code as a proxy for neighborhood, we used the U.S. Census Bureau’s 2007-
2011 American Community Survey¥ear Estimats to obtain two neighborhoddvel
characteristicspercent of neighborhood undée FederaPoverty leveland percent of
neighborhood composed of African Americahs.

Variables:
Outcome Variable

The main outcome variableastime (in days) from dialysis initiation to appearance on
the transplant waitlissubject to censoringPatients were censoratitime ofliving donor
transplan@andif they were not listed on the waitlist by the end of the observation period,
10/1/2010ln.addition, death was treated as a competingfoistvaitlist appearanc®f the
2,713 patients (83.6%) who were not waitlisted during the observation period, 88%)2ied
prior to waitlist. appearanc@2 (0.7%) received a living donor transplant prior to waitlist
appearancend 1,802 (55.5%) were not waitlisted by the end of the observatioul fend did

not die or receive a living donor transplant)
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Explanatory Variables

The primary explanatory variable of interest is the patient’s race, coded as an indicator
variable, denoting African American (1) and white (0). Using guidance fromljei@ture, we
identified 11 other sociodemographic and clinical characteristi8sc@tegorical and 3
continuou$.as.important covariatés’’ These variables are sex, medical insurance coverage,
employment status, hypertension, diabetes, coronary alisasecancey inability to ambulate,
age, body'mass index, and hemoglobin level. While most of the categorical variablesrgre bina
employment'status and insurance status have multiple categories. Employment categories were
collapsediinto a binary variable, representing unemployment or another employahes)tsshce
unemploymenthas been shown to restrict access to renal transpldfitatoinsurance status,
we categorized primary insurance as (Uninsured, Medicaid, Medmrarate insurance, and
other insurance:statubased on prior workl Uninsured andther insurance statesntain
individualswhose primary insurance statugy nd have been establishéthey could be going
through the process of applying for Medicaete) at time of the Medical Evidence form was
completed

Of the study population, 335 patients (10.3%) either did not have a value listed or lacked
sufficientinformation to calculate their hemoglobin count. For those witkimgisiemoglobin
values, ourmethbof imputation was to replace each patient’'s missing value with the median
hemoglobin measure of their race and sex cohort. Then, we creadditional indicator
variable identifying the patients that were missing a hemoglobin measure, and thigindicat
variable wasalso included as a covari&teilarly, for the 214 patients (6.6%) with missing
BMI, we imputed the missing values with the median of their race and sex cohort.rAnothe
indicator variabladentifying these patienisas included as a covate

In addition, using zip codes as a proxy for neighborhoods, we accounted for two
neighborhoodevel characteristics, the percent of a zip code living unddfederal Poverty
Leveland the percent of a zip code comprised of H@panic African Americans. Based on US
Census definitions, poor neighborhoods (POOR) were defined as neighborhooeld0f/tlof
individuals'in the zip code below poverty and those with <20% of individuals below poverty
were considered nepoor (RICH)?° Predominantly AfricarAmerican neighborhoods (AA)
were defined as those withh0% of the zip code as African American, and #dnean
American neighborhoods (WHITE) were those with zip codes <50% African Amevian.

This article is protected by copyright. All rights reserved



combined these two variables into one categorical varititdejncluded the following

categories: (1) Neighborhoods with less than 20% of the population below poverty and less than
50% African American population (RICH, WHITE); (2) Neighborhoods with less thandt0%

the population below poverty and greater tB8fo African American population (RICH, AA);

(3) Neighborhoods with greater than 20% of the population below poverty and less than 50%
African Americanpopulation (POOR, WHITE); and (4) Neighborhoods with 20% of the
populationbelow poverty and greater than 50% African American population (POOR, AA).

Analysis:

Thesprimary outcome variable of interest was time to kidney transplant waitlist
appearangd.erthe number of days from the date of dialysis initiation to the date when the
patient was listed on the deceased donor kidney transplant whitlisiduals were censored at
time of living donor transplant and if they were not waitlisted by the end of the oliservat
period, 10/1/2010. In addition, due to tletativelylarge proportion of deaths (27.4%) prior to
waitlist appearance, we treated death as a competing risk for waitlist appearance.

To testwhether there was a significant difference between African American and white
patients with.respect to the other covariates, we used a Pearson’s y° test for categorical variables
and a Wileexon ranisum test for quantitative variables. This was also done to test for significant
differences between patients who @evaitlisted vs. not waitlisted. Ayalue of less than 0.05
was considered statistically significant.

Wefirstiooked at univariableurvival analysis modelsefore proceeding to build
multivariablesmodelsDue to the presence of competing rigkaplan-Meier curvesare
unreliable;so we instead udecumulative incidence competing ri€RICR) methods to give
estimates of # cumulative incidence function for each of oategoricakovariates, whiclean
be found in,Appendix A. For the univabia analysis of continuous covariates, we instead fit
univariable Fine and Grayased competingsks regression and repedthe p-values foeach
continuous.eoefficienfalso in Appendix A).

For the multivariable analysis,exconstructed proportionalcausespecific hazards

modelbased on time to renal transplant waitligfihWe first constructed a Cox model with race
as our primary explanatory variable of interest, adjusting for stemeographic (age, sex,

This article is protected by copyright. All rights reserved



insurance coverage, and employment status) and clinical characteristichédhbiglobin

measure, and the presence obdias, hypertension, coronary artery diseeaecerand

inability to ambulate). Due to the strong interaction between individual race and naigidhor

we then created a race by neighborhood interaction term with 8 categories, conmialivicigial

race wth every. category of the neighborhood advantage variable. We constructed a second Cox
model with,this‘aggregate variable, adjusting for sal@orographic and clinical characteristics.

To controlforcorrelation, we used robust estimates of variance ipittode as a cluster

variable.

After we built our multivariabl€€ox models with either race or the race by neighborhood
interactionsterm and the other covariates (as well as the indicator variables representing missing
values for hemoglobin and BMI), wesed the Walg? test to test for the significance of the
model as a whale. Because our final models included categorical variables, we calculated the C
statistic to get an estimate of the predictive power of our models. Tebktsmfoportional
hazards ssumption of the Cox model (based on non-zero slope of Schoenfeld residuals) were
also condueted. The goodness of fit of the models was also assessed usBrglCesiduals
(Appendix B).To test for bias introduced by our missing data,added interaitins between the
dummy variables and the variables with missing data (BMI and hemoglobin level).

To.examine how much of racial disparities are explained by neighborhood poverty and
racial composition, we compared our first model with individual race and no neighbdevebd-
covariatesto a new model with race and our neighborhood variable as separaterprédli
order to quantify the proportion of the racial disparity in hazard of kidney transplant waitlist
appearancesexplained by neighborhood poverty and racial composition, we used the simple
estimate (HRew — HRoriginal)/(1 — HRoriginal) 2>

As an exploratory measure, we also constructed Cox models using only a race by
neighborhood. poverty interaction or a race by neighborhood racial composition interaction
(along with.theother socidemographic and clinical characteristic$p further exarme if
neighborhoed tmpacts African American and white patients differently, we constseparate
Cox modelsssiratified by individual race with our neighborhood variable as the erpjanat
variable of interest, adjusting for individual socioeconomic@imical characteristics. All
model-building and analyses were performed using Stata, version 14.0 (Stata Corp, College
Station, TX, USA).
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Results

Overall, of the 3,244atients in the study populatios31 patients {6.4%) eventually
appeared on the deceased donor kidney transplant waitlist during the observation glk&od of
study. Patient,characteristics for the entire study population and by waitlistrappe are shown
in Table 1, The study population consisted of 2 88can American patients3¢.9%) and 554
white patients(171%). The median age at a patient’s first ESRD serviceSbgears, and there
were moré male patients than female patient¥#5:s. 44.36). In addition, at dialysis
initiation, 541patients (6.7%) did not have healthgarance, and,203patients 87.1%) were
unemployed..Of the waitlisted patients, 4d€re African American anéll were white, each
representing about 184of their respective cohortsh& characteristics that were significantly
different (p<0.05) with respect to waitlist appearance were medical insurance coverage,
employment status, neighborhood, and the presence of diabetes, coronary arterycdisease,
and inability to ambulate.hlere waslsoa significant difference (p<0.001) betwebe median
age of thoseswho were waitlisted and those who were not (49 ysakd olg.

Patient.characteristics by race are shown in Table 2. On average, African American
patients were more likely to be uninsured (17.4% vs.%3.tb have Medicaid as &ir primary
medical insurance36.9% vs. 17.%), or to have Medicare as their primary insurant® 2% vs.
15.7®6), compared to white patien&frican Americans were also less likely to have private
insurance (23.1% vs. 37.4%). addition, African American patients were more likely to be
unemployed(40% vs. 220%) and tended to be younger (median age 55 vs. 59), both p<0.05.
African American patienta/ereless likely to be male than white patierigd.6% vs. 61.%);
however, both ragshad a greatguroportion of male patients thé@male patients. In terms of
clinical characteristicdfrican American and white patients differed significantly in terms of
hemoglobin.count (median 9.5 vs. 9.9 g/dL), the presence of hypertension (85.8%%8.0r7.6
diabetes48.1% vs. 52.7%), anthe inability to ambulate (5.3% vs. 98), all p<0.05.

In terms of neighborhood characteristics, African American patvegrts significantly
more likely'ta.live in more disadvantaged neighborhoods (Table 2). Ab&uoé@frican
American patients lived in zip codes with more than 20% of the population below poverty
(POOR neighborhoods), compared to only 204 white patients. African American patients
also tended to live in neighborhoods that are predominantly African American, wit 77.6
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living in zip codes with amajority African American population (AA neighborhoods). Only
8.7% of white patients lived in zip codes witmajority African American population.

Our initial Cox proportional hazards model (Table 3) usee as the primary
explanatory variable, adjusting for sex, insurance, employment status, hypertersetes,
coronary artery disease, cancer, inability to ambulate, age, BMI, and hemoglobinAdncan
American patients had a 27% lower cagpecific hazard of waitlist appearance than whites
after adjustingfor all other covariates (HR 0.73, 95% [CI] 0.58, 0.92). Significant socmaic
and clinical'eharacteristiada our model were employment status, insurance status, age, cancer,
and ambulatorgtatus (all p<0.05). Factors associated with an increased sjesiéic hazard of
waitlist includesnot being unemployed (HR 1.89 compared to unemployed) and having private
insurance (HR1.85 compared to uninsured patients), all p<0.05. Factors assatiai@der
causespecific hazard of transplant waitlist inclucncer(HR 0.19 compared to those without
cancer), inability to ambulate (HR 0.26 compared to those who are able to ambulate) and
increasing.age (HR 0.63 for each tgrar increasen age afirst ESRD service). Testing the
significancevofithe model as a whole,-aglue of less than 0.0001 was reported, with a C-
statistic of'0.703. The proportional hazards assumption was not violated (p=0.316).

Ourtest for bias using interactions betwésdummy variables and the variables with
missing data (BMI and hemoglobin level) did not change the significance of any of tiglesri
in our model. In addition, when we performed a likelihood ratio test (for nested modets), the
was not a significandifference between the model with the interactions and the model without
the interactions, (not shown).

Our'second Cox model (Table 4) included a race by neighborhood interaction term.
Compared to the reference group, white patients in RICH, WHITE neighborhoodsnAfric
Americans living in poor or African Americamajority neighborhoods had a significantly lower
causespecific.hazard of waitlist appearance. African Americans living in POOR, AA
neighborhoods‘had a 40% lower caspecific hazard of waitlist appearan(&R 0.60, 95%

[CI] 0.44, 0.84), African Americans living in POOR, WHITE neighborhoods had a 41% lower
causespecific;hazard (HR 0.59, 95% [CI] 0.40, 0.85), and African Americans living in RICH,
AA neighborhoods had a 31% lower casgecific tazard (HR 0.69, 95% [CI] 0.50, 0.97).
Compared to the reference group, there was no significant difference for white patients in any
neighborhood category nor for African Americans in RICH, WHITE neighborhadtsther
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significant covariates in Model 1 remained significant in this model.séafistic of 0.705 was
calculated for this model, suggesting a slight increase in predictive power compared to the first
model. The proportional hazards assumption was not violated (p=0.180).

When we compared Model 1 with individual race and no neighborleseticovariates
to a new model with race and our neighborhood variable as separate predicorssao
longer statistically significant in the new model and the WAitéecan American hazard ratio
changed from0.73 (in Model 1) to 0.94 (analysis not shown). To quantify the effect of
neighborheod;our calculation estimated that (0.94-0.73)/(1-8.83)78, or 77.8%, of racial
disparities in Chicago can be explainedngyghborhood poverty and racial composition.

Table 5sshows the adjusted casgecific hazard ratios with only a race by neighborhood
poverty interaction or a race by neighborhood racial composition interaction, agljostsocio-
demographic and clinical characteristics. When looking at neighborhood poverty, African
Americans_in poor (POOR) neighborhoods are the only group with a significantly lower cause
specific hazard ratio compared to the reference group, white patientshhrielGhborhoods
(HR 0.61,95%[ClI] 0.44, 0.84). Similarly, when looking at neighborhood racial composition,
African Amerieans in predominately African American (AA) neighborhoods hawgnéisantly
lower causespecific hazard ratio than the reference group, white patients in preddynulaite
(WHITE).neighborhoods (HR 0.66, 95% [CI] 0.50, 0.88

We then constructed separate Cox models stratified by race using our neighborhood
variable as the explanatory variable of interest, adjusting for individuaesonomic and
clinical charaeteristics to examine if neighborhood characteristics affect whites and African
Americansudifferently (analysis not shown). For whites, patients in any neighbortiegdrga
did not have a significantly different causgecific hazard of waitlist appearance compared to
patients in RICH, WHITE neighborhoods. FAdrican Americans, patients in POOR
neighborhoods.were significantly less likely to be waitlisted than patie®REIH, WHITE
neighborhoods/(POOR, AA HR 0.67, 95% [CI] 0.46, 0.95 and POOR, WHITE HR 0.65, 95%
[CI] 0.44, 0.97). Looking only at neighborhood poverty, African Americans in POOR
neighborhoeds had a 21% lower caspecific hazard of waitlist compared to African
Americans in RICH neighborhoods (HR 0.79, 95% [CI] 0.64, 0.98).

Discussion
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We found thathere are significantcial disparities in the likelihood of reaching the
kidney transplant waitlist in Chicago. African American patients in Chicagagmiéicantly less
likely than white patients to appear on the renal transplant waitlist (F8 €ven after adjusting
for other socio-demographic and clinical factors. This is consistent with oumgik, which
showed that.in, UNOS region 7 which contains the state of lllinois, African Aamericad a 22%
lower hazard of waitlisappearance than whit2s.

We alsofound that the extent of the disparities depends on neighbdelwvebd-
characteristics:"Both neighborhood racial composition and neighborhood poverty ardesocia
with racial disparities in transplant waitlist forr&fan Americans. When we examined patients
both by individual race and by neighborhood poverty and racial composigosee a
significant'disparity for African Americans living in poor mredominantlyAfrican American
neighborhoods; but not for Africalimericans in nofpoor, predominantly white neighborhoods.
African Americans in poor neighborhoods, regardless of racial composition, have aasngiyific
lower causespecific hazard of transplant waitlist appearance compared to whites in rich
neighborheedHR 0.61 overall)African Americans irpredominantlyAfrican-American
neighborhoods; regardless of neighborhood povareyalso less likely to appear on the
transplantwaitlist compared to whitesgredominantly white neighborhoods (HR 0.66 overall).
In additionyAfrican Americans in poor neighborhoods were significantly lesy likelppear on
the transplant waitlist than their African American counterparts in wealthier neighborhoods (HR
0.79). Ourfinding is particularly salient given that over 69% of African Americaosr study
populationdivesin high-poverty neighborhoods, compared to only 21% of whites. Whites did not
vary significantly in access to the transplant waitlist in any neighborhoodficktssn. We
estimate that in Chicago agpimately 78% of racial disparities in access to the renal transplant
waitlist are assaciated with neighborhood povartyg racial compositiarOur work is consistent
with previgus work that demonstrates that neighborhood composition, especidtigorbigpd
poverty, is.assaciated with lower access to transplant&tfon?

Olderrage, having a history cncerjnability to ambulateand being unemployeate
associated'with significantly lower hazard of transplant waitlegtgpearanceCompared to being
uninsured, having private insurance is significantly associatedavgtbatefikelihood of
waitlist appearanc&hese results are consistent with previous literature on kidney transplant

waitlist access:'®*%22°
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During the erave examinegindividuals accrued waitlist time only after transplant
waitlist candidacyThus, celays in reaching transplant waitlistreasd pre-transplantlialysis
time whichis associated withoth decreased graft and patient surviVah 2014, UNOS
changed the kidney allocation system to allow individuals to receive credinfthiey spent on
dialysis prior.to waitlisting® The results of our study underscore the need for such a policy
change. Recent work has shown that the kidney allocation system heexreaitial disparities
to transplantaccess nationalfyTo date, the impact of the policy on local- or regideakl
disparities"has'bedass wellexamined.

There are several limitations to our study. The first is limited data on patient
socioeconemie,statusicluding income, individual-level poverty, or social support. Thus, we
were unable to‘include these factors in our model, even though it has beeneslitigeshese
socioeconomicfactors help explain some of the racial disparities associated with kidney
transplantation waitlisting® Prior work has demonstrated that commuigtyel factors exert an
independent effect on transplant processes even aftgoling for patient SES (education and
insurance)rand/clinical factofs.In addition, we also did not have data regarding a patient’s
preferences regarding transplantation, another factor affecting waitlist Aéaesther potential
source oferrors the limited data regarding-ooorbid conditions from the medical evidence
form including theabsence of information related to disease severity and inadequate sensitivity
for certain condition&! Furthermore, these forms were collected at dialysigtioti, so our
model could not adequately account for changes in the patient’s health statumever t
However, we"do not believe that change of health over time would introduce a signifisaitt bi
our results'unless it occurred in a systematic manner.

Our imputation method for missing data also has the potential to generate soraetiegre
bias, as adding,a dummy variable to indicate missing data tendade the standard error of
estimates,to.be. lower than what their true values should be, whistmimay cause-pgalues in
the full model.to be smaller than what they should be. Our two tests for bias, exafami
interaction.between the dummy variables and the variables with missing data (BMI and
hemoglobinievel) anderforming a likelihood ratio test (for nested models), did not demonstrate
significance of the imputed datdhus, we do not believe that the bias caused by our imputation
methods significantly affected our results, and we proceeded with our original matelt w

the dummy interaction terms.
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An additional limitation is that there were very few white patients who lived in African
American neighborhoods, which caused a large standard error in our second modeéfor whi
patients. Finally, becauseir analyses wetdgased only on the city of Chicago, it may be difficult
to generalize our results to other cities and regions. Racial composition and spatial dynamics
may vary hy.eity or region. Howevexge believe that Chicago serves as an ideal case &tudy
examine neigborhood effects on disparitidsie to its large ESRD population and its continued
neighborhood"segregation by raedincome’>*°

Finally;"our work is unable to determine the causes of reduced waitlist access for African
Americans in poor neighborhoods and predominantly African American neighborhoods. Prior
work has shown that African Americans and poor individuals are less likely to beddleeme
appropriate‘candidates for transplant or referred for transplantation even when medically
approprate®?® This may be due to health care providers’ unconscious bias about poor, minority
patients’ desire or suitability for transplant. In addition, African Americans often receive care
close to where they liv&. Dialysis facility providers and staiifi poor, minority communities
may not besaswWelhformed about transplant or be connected to a transplant ¢éResidents
of poor, minorityareas may have lower levels of social capital and wesd@al networks,
which may.lead to a lack of information about transplantation, unreliable trarigpotta
appointments, or fewer caretakers who could assist them in navigating the transplant’process.
3 Thus, these individuals may take a longer time to navigate the extensivarsglant medical
and psychesocial evaluation or may be more likely to have relative financial and social
contraindications to transplaht>® Several interventions have been developed to reduce
transplant disparities and improve access to transplant for African Americapariis
reduction strategies include patidavel strategies such as patient education and patient
navigators as well as systdavel changes at the dialysis facility or at the policy 1éV&f>°

Our study finds racial disparities in access torémal transplantation waitlist in Chicago,
and that the extent of these disparities depends on neighbdevabdharacteristics. Our
finding is important because in Chicago, and likely nationwide, neighborhood poverty impacts
African Americans more sexay than other groups, and in addition, a higher proportion of
African Americans live in high-poverty neighborhod8siowever, African Americans in
wealthier (norpoor) African American neighborhoods were still less likely to appear on the
transplant walist compared to their counterparts in wealthier white neighborhoods. éwhliti
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interventions targeted to both race and neighborhood are needed to increase equity tof access
renal transplantation. The complete picture of racial disparities in kicaesplantation access
likely depends on a combination of patient, provider, neighborhood, and regional factors.
Gaining a better understanding of the underlying causes and nature of these observeddlispariti
is a vital step.to take in order to developthaels that will help improve equality in kidney
transplantation‘access and overcome barriers to quality health care.
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Table 1. Patient characteristicsfor non-Hispanic African Americans and whitesin Chicago

who initiated dialysis between January 2005 and September 2009, overall and by waitlist

appear ance
Overall Waitlisted P-value
(3244 patients) | (531 patients)

African Ameriean Race 2690 (82.9%) 440 (82.8%) 0.968
Male Sex 1808 (55.7%) 295 (55.66) 0.928
Primary Medical |nsurance <0.001

Uninsured 541 (16.7%) 102 (19.26)

Medicaid 1063 (32.8%) 131 (24.%0)

Medicare 576 (17.8%) 57 (10.P20)

Private Insurance 829 (25.6%) 208 (39.20)

Other Insurance Status 235 (7.2%) 33 (6.20)
Unemployed 1203 (37.1%) 166 (31.36) 0.002
Hypertension Presence 2737 (84.4%) 451 (84.90) 0.696
Diabetes Presence 1585 (48.9%) 224 (42.%%) 0.001
Coronary Artery Disease 273 (8.4%) 26 (4.9%) 0.001
Presence
Cancer Presence 94 (2.9%) 2 (0.4%) <0.001
Inability to Ambulate 198 (6.1%) 6 (1.1%) < 0.001
Presence
Neighbor hood* 0.022

POOR, AA 1563 (48.2%) 231 (43.86)

POOR, WHITE 408 (12.6%) 60 (11.36)

RICH, AA 573 (17.7%) 105 (19.8%6)

RICH, WHITE 700 (21.6%) 135 (25.2%0)
M edianiAge at Dialysis 55 (46, 63) 49 (39, 57) <0.001
Initiation (in years)®
Median Body Mass | ndex 28.2 (23.8,34.1) | 28.7 (24.6, 34.1) | 0.072
(kg/m?)*"
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Median Hemoglobin Level 9.6 (8.5, 10.7) 9.7 (8.5, 10.9) 0.412
(g/dL)®

"POOR neighborhoods are those wiff0% of individuals below poverty, AA neighborhoods are those with
population >50% African American

8 25" and 7% percentiles given in parenthesis

216 patients (6.7%) were missing BMI

* 335 patients«(20:8%) were missing hemoglobin

* indicates assignificant difference (at the 0.05 significance level) for waitlist appearance
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Table 2. Patient characteristics by race for non-Hispanic African Americans and whitesin

Chicago who initiated dialysis between January 2005 and September 2009

African White P-value
American (554 patients)
(2690 patients)
Appear ance.onWaitlist 440 (16.4%) 91 (16.4%) 0.968
Male Sex 1466 (54.5%) 342 (61.7%) 0.002
Primary Medical |nsurance <0.001
Uninsured 467 (17.4%) 74 (13.4%)
Medicaid 966 (35.9%) 97 (17.5%)
Medicare 489 (18.2%) 87 (15.7%)
Private Insurance 622 (23.1%) 207 (37.4%)
Other Insurance Status 146 (5.4%) 89 (16.0%)
Unemployed 1081 (40.2%) 122 (22.0%) <0.001
Hypertension Presence 2307 (85.8%) 430 (77.6%) < 0.001
Diabetes Presence 1293 (48.1%) 292 (52.7%) 0.047
Coronary Artery Disease 218 (8.1%) 55 (9.9%) 0.159
Presence
Cancer Presence 72 (2.7%) 22 (4.0%) 0.098
Inability to Ambulate 143 (5.3%) 55 (9.9%) < 0.001
Presence
Neighbor hood* <0.001
POOR, AA 1526 (56.7%) 37 (6.7%)
POOR, WHITE 331 (12.3%) 77 (13.9%)
RICH, AA 562 (20.9%) 11 (2.0%)
RICH, WHITE 271 (10.0%) 429 (77.4%)
M edianfAge at Dialysis 55 (45, 62) 59 (52, 65) <0.001
Initiation (in years)®
Median Body Mass | ndex 28.3(23.7,34.2) | 27.4 (24.4, 33.6) | 0.336

(kg/m?)3
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Median Hemoglobin Level 9.5 (8.4, 10.7) 9.9 (8.8, 10.9) <0.001
(g/dL)®

"POOR neighborhoods are those wift0% of individuals below poverty, AA neighborhoods are those with
population>50% African American

8 25" and 7% percentiles given in parenthesis

216 patients (6.7%) were missing BMI

* 335 patients«(20:8%) were missing hemoglobin

* indicates assignificant difference (at the 0.05 significance level) between African American and White
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Table 3. Adjusted cause-specific hazard ratios from multivariable Cox model for timeto

deceased-donor kidney transplant waitlist appearance (M odel 1)

Cause-Specific Hazard Ratio

(95% Confidence Interval)

Race
White Reference
African American 0.73 (0.58-0.92)*
Sex
Male Reference
Female 1.13 (0.95-1.35)

Primary Medical Insurance

Uninsured Reference
Medicaid 0.84 (0.65-1.10)
Medicare 0.98 (0.69-1.38)

Private Insurance

1.85 (1.43-2.39)*

Other Insurance Status

1.45 (0.97-2.19)

Employment Status

Unemployed Reference

Other Employment Status 1.89 (1.55-2.29)*
Hypertension

No Reference

Yes 1.05 (0.83-1.34)
Diabetes

No Reference

Yes 0.90 (0.75-1.08)

Coronary Artery Disease

No

Reference

Yes 0.70 (0.47-1.05)
Cancer
No Reference
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Yes

0.19 (0.05-0.78)*

I nability to Ambulate

No

Reference

Yes

0.26 (0.12-0.58)*

Age (per 10wears)

0.63 (0.59-0.68)*

Body M assihndex

1.00 (0.99-1.01)

Hemoglobin L evel

1.01 (0.97-1.06)

* indicates a significant difference (at the 0.05 significance level)
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Table 4. Adjusted cause-specific hazard ratios for waitlist appearance by race and

neighborhood composition (M odel 2)

Neighborhood | Patient Race Neighborhood poverty

racial majority RICH POOR

WHITE White Reference 0.76 (0.45-1.28)
African American 0.90 (0.61-1.34) 0.59 (0.40-0.85)*

AA White 0.51 (0.08-3.44) 0.27 (0.07-1.10)
African American 0.69 (0.50-0.97)* 0.60 (0.440.8%)*

Adjusted for socio-demographic (race, sex, insurance coverage, employment status, age) and clinical chare
(hypertension, diabetes, coronary artery disease, cancer, ambulatory status, BMI, and hemoglobin level)

* indicates a significant difference (at the 0.05 significance level)
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Table 5. Adjusted cause-specific hazard ratios for waitlist appearance by race and

poverty/race and racial composition alone

Patient Race

Neighborhood poverty

Neighborhood racial majority

RICH POOR WHITE AA
White Reference 0.62 (0.361.07) | Reference 0.34 (0.111.07)
African 0.77 (0.56-1.04) | 0.61 (0.440.84)* | 0.77 (0.55-1.06) | 0.66 (0.50-0.8%
American

Adjusted for socio-demographic (race, sex, insurance coverage, employment status, age) and clinical chare

(hypertension, diabetes, coronary artery disease, cancer, ambulatory status, BMI, and hemoglobin level)

* indicates a significant difference (at the 0.05 significance level)
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