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Introduction: Black men are over-represented in the end stage kidney disease population and are at

disproportionate risk of unfavorable outcomes. There is a paucity of investigation to elucidate the medi-

ators of this risk. This study attempts to identify residential community attributes as a possible contributor.

Methods: A post-hoc analysis of prospectively collected data from a cohort of Black men enrolled in the

US Dialysis Outcomes and Practice Patterns Study (DOPPS), 2010-–2015, linked to the American Com-

munity Survey, by dialysis facility zip codes was undertaken. The exposure variable was the dialysis fa-

cility community composition as defined by percent Black residents. Negative binomial regression was

used to estimate incidence rate ratio (IRR) of hospitalization (first outcome) for Black men in crude and

adjusted models. Similarly, Cox proportional hazards modeling was used to estimate mortality (second

outcome) for Black men by type of community.

Results: A total of 702 Black men receiving chronic hemodialysis were included in the study. Black men

receiving hemodialysis in communities with greater proportions of Black residents had lower Charlson

scores and fewer comorbidities, but a higher rate of hypertension. They had equivalent adherence to

dialysis treatments, but a lower rate of arteriovenous fistula use and fewer dialysis minutes prescribed.

Black men receiving dialysis in communities with a greater proportion of Black residents (per 10% in-

crease) had higher adjusted hospitalization rates (IRR 1.09, 95% confidence interval [CI] 1.00–1.19) and

mortality (hazard ratio [HR] 1.29, 95% CI 1.05–1.59).

Conclusions: This study supports the unique role of residential community as a risk factor for Black men

with end stage kidney disease, showing higher hospitalization and mortality in those treating in Black

versus non-Black communities, despite equivalent adherence and fewer comorbidities.
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T
he burden of kidney disease in the United States is
unequally distributed across race and sex with

Black men experiencing poorer outcomes than any other
race and gender group.1 End-stage kidneydisease (ESKD)
prevalence is 4-fold higher in Black men thanWhite men
and more than 10-fold higher in young Black men age 20
to 44 years old compared with their White peers.2,3 New
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ESKD cases are highest in Blackmen as compared to other
racial/ethnic groups, including Black women, according
to a prospective analysis of the National Health and
Nutrition Examination Survey data as well as the US
Renal Data System annual report.4,5 Blood pressure con-
trol with chronic kidney disease is least successfully
attained in Black men compared with Black women and
White individuals of both sexes.6-8 Explanations for
these disparities include increased prevalence of APOL1
risk polymorphisms, shortfalls in early and preventive
intervention for chronic kidney disease, lack of adequate
insurance, inadequate comorbidity management, as well
as late referral to kidney transplantation and dialysis
access placement.2,9-11 However, none of them entirely
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explain the earlier onset, accelerated progression of
chronic kidney disease, and premature mortality
observed in Black men. It has been suggested that
community-level factors that reflect inequities in the
social determinants of health are important consider-
ations; however, it is unclear whether place, personal
factors, or the combined effect of place and individual
matters play the more prominent role in these
outcomes.3,9,12

The evidence linking place and health status is mixed,
and there are conflicting theories with regard to the role
of community on outcomes.13 For example, it has been
suggested that communities with a higher percentage of
Black residents may have larger social networks and
lower exposure to discrimination that lead to improved
engagement with health services.14 Although Black men
may be among the most affected by structural racism, its
effect may be mitigated by strong adaptable community
social networks.15,16 By contrast, communities with a
high proportion of racial and ethnic minorities are often
socially and economically disadvantaged,17 and are
burdened by many challenges that are known to
adversely impact health such as limited access to high-
quality schools, substandard housing, high crime and
incarceration rates, and inadequate access to healthcare
due to longstanding and persisting structural racism.18

Black men living in communities with sizable Black
populations may experience restricted access to health
care resources and have poorer health outcomes.19,20

They may also face implicit discrimination from clini-
cians.13,16,21 Community characteristics have been
linked to select adverse outcomes in the ESKD popula-
tion; however, detailed associations between community
risk factors and health outcomes of key populations,
such as Black men, have not been described.22,23 Previ-
ous studies considering the association between place
and health outcomes did not adequately adjust for
comorbidities and adherence behaviors, both of which
are cited reasons for worse outcomes among Black
men.24,25 A recent paper discussed the positive associa-
tion of residential community racial composition (%
Black) with hospitalization rate in a national sample of
patients receiving maintenance hemodialysis, with His-
panic and White patients exhibiting the strongest asso-
ciation.26 This study did not examine the persistence of
this association in various subgroups.

The purpose of this study was to examine whether
community racial composition (% Black) was associated
with risk of hospitalization and mortality in a cohort of
Black men receiving maintenance hemodialysis and
enrolled in theDOPPS. By focusing on Blackmen,we aim
to provide insights into an often-overlooked population
that has one of the most horrific health profiles in the US,
358
gain better understanding of health at the intersection of
race and sex, and examine the hypothesis that Blackmen
receiving dialysis therapy in communities with higher
proportions of Black residents will have lower hospi-
talization and mortality rates.

METHODS

Data Sources

After obtaining institutional review board approval for
this study from the Albert Einstein College of Medicine,
and in compliance with the Declaration of Helsinki, we
analyzed a sample of Black men enrolled in the de-
identified prospectively collected patient database of
the USDOPPS, between 2010 and 2015, linked by facility
zip code to the same period American Community Sur-
vey, which is an ongoing survey by the US Census Bu-
reau that captures information such as ancestry,
citizenship, educational attainment, income, language
proficiency, employment, and housing characteristics.
TheDOPPS sample consists of randomly selected patients
from a stratified random sample of dialysis facilities
across the United States.27

Outcome Variable

The outcome variables of interest were hospitalization
and death. Follow-up data on hospitalization, death, and
disenrollment was available in the DOPPS database
through June 2015. Hospitalizations and date of death or
dropout were recorded prospectively by DOPPS study
coordinators at dialysis facilities during study follow-up
visits.

Exposure Variable

The exposure variable was the dialysis facility resi-
dential community characterized by percentage of
Black residents. For descriptive and bivariate analyses,
we dichotomized the exposure variable in the following
manner: after limiting the database to Black men only,
we dichotomized based on the median of % Black
residential communities in which Black men received
hemodialysis (<, $30%). In multivariate analyses, the
exposure variable was parameterized by 10% (for
every 10% increase in Black residents of dialysis fa-
cility zip code defined community) to allow for the
most power. In sensitivity analyses, we used the
dichotomized variable and examined its association
with the main outcomes. The association of each
outcome with communities with <10% Black residents
versus those with >50% Black residents was further
tested in additional sensitivity analyses (total n ¼ 283).

Other Variables

Individual-level variables were abstracted from
medical records at DOPPS enrollment, including
Kidney International Reports (2021) 6, 357–365



Table 1. Characteristics of Black men in non-Black and Black residential communities
Total [ 702
Black males enrolled in DOPPS phase 4--5

Percent Black residents <30%
“non-Black” (total N [ 389)

Percent Black residents ‡30%
“Black” (total N [ 313) P value

Demographic and clinical variables

Age, yr, mean (SD) 58.5 (13.9) 56.8 (14.4) 0.12

Vintage, yr, median (IQR) 4.13 (1.74–7.01) 3.85 (1.76–6.81) 0.76

Vascular access: AVF, n (%) 238 (61.2) 165 (52.7) 0.02

Psychiatric illness yes, n (%) 55 (14.1) 38 (12.1) 0.44

Coronary artery disease (n ¼ 671) yes, n (%) 137 (38.2) 88 (28.2) 0.006

Heart failure (n ¼ 669) yes, n (%) 131 (36.6) 112 (36.0) 0.88

Diabetes mellitus yes, n (%) 211 (54.2) 153 (48.9) 0.16

Hypertension (n ¼ 671) yes, n (%) 300 (83.6) 293 (93.9) <0.001

Charlson score (n ¼ 630), median (IQR) 5 (3–6) 4 (3–5) 0.002

HTN as etiology of kidney disease, n (%) 170 (43.7) 157 (50.2) 0.09

BMI (n ¼ 671), median (IQR) 27.1 (23.3–31.7) 26.5 (23.0–30.6) 0.08

Phosphorus (mg/dl) (n 692), mean (SD) 5.31 (1.52) 5.39 (1.69) 0.51

Hemoglobin (g/l) (n ¼ 690), mean (SD) 116 (13) 112 (12) <0.001

Albumin (mg/dl) (n ¼ 690), mean (SD) 3.91 (0.40) 3.92 (0.42) 0.65

Physician/prescriber behavior variables

URR (n ¼ 643), mean (SD) 71.6 (7.5) 71.2 (7.5) 0.44

Number of renal meds, median (IQR) (n ¼ 671) 3 (2–1)_ 3 (2–3) 0.41

Prescriptions in past 4 months:

ESA, n (%) (n ¼ 668) 296 (78.1) 241 (83.4) 0.09

Calcimimetic, n (%) (n ¼ 624) 128 (35.0) 65 (25.2) 0.01

Phosphorus binders, n (%) (n ¼ 627) 327 (89.3) 231 (88.5) 0.74

Dialysis minutes prescribed per wk, (n ¼ 678), mean (SD) 693.7 (96.5) 657 (90.3) <0.001

Patient behavior variables

Number of missed dialysis treatments per mo (n ¼ 556)

0 245 (88.1) 227 (84.7) 0.24

$1 33 (11.9) 41 (15.3)

Number of shortened dialysis treatments (by $ 30 min) per mo (n ¼ 692)

0 250 (65.8) 191 (61.2) 0.21

$1 130 (34.2) 121 (38.8)

Fluid removed (% dry weight) (n ¼ 676)
Mean (SD)

3.09 (1.50) 3.15 (1.62) 0.64

Facility variables

Profit status: for-profit, n (%) 344 (88.4) 295 (94.2) 0.007

Facility size, median number patients (IQR) 82 (64–110) 65 (39–254) 0.29

Community variables

Primary payer, n (%)

Medicare 305 (78.4) 234 (74.8)

Medicaid 18 (4.6) 20 (6.4) 0.44

Other 66 (17.0) 59 (18.8)

Rurality, %, median (IQR) 8.85 (0–47.5) 0 (0–62.2) <0.001

Poverty, %, median (IQR) 11.8 (8.4–14.9) 22.1 (17.7–22.5) <0.001

Household married, %, median (IQR) 42.5 (37.2–49.7) 36.0 (36.0–43.8) <0.001

Head of household: single female, %, median (IQR) 11.7 (8.6–15.9) 22.7 (15.6–23.8) <0.001

Household: 1 member bachelor’s degree or higher, %, median (IQR) 29.6 (10.9–49.8) 19.7 (13.6–30.5) <0.001

Household: active Internet, %, median (IQR) 78.3 (77.6–83.4) 67.9 (54.1–78.6) <0.001

AVF, arteriovenous fistula; BMI, body mass index; DOPPS, Dialysis Outcomes and Practice Patterns Study; ESA, erythropoietin stimulating agent; HTN, hypertension; IQR, interquartile
range; Rx, prescription; URR, urea reduction ratio.
Statistically significant values are in bold.

L Golestaneh et al.: Outcomes of Black Men on Hemodialysis CLINICAL RESEARCH
comorbidities, etiology of ESKD, and case mix vari-
ables, such as laboratory, dialysis treatment adherence,
and medication data. We used a modified Charlson
comorbidity score previously validated in DOPPS
research.28 We extracted community-level data
(Table 1) from the American Community Survey and
linked it to the DOPPS database by dialysis facility zip
code.
Kidney International Reports (2021) 6, 357–365
Statistical Analysis

We used STATA version 15.0 (StataCorp, College Station,
TX) for all analyses. We executed bivariate comparisons,
using the dichotomous exposure variable for community
type, across patient (demographic and clinical) level,
dialysis facility level, and community-level characteris-
tics. Comparisonsweremade among all Blackmale patients
using t-test, Kruskal Wallis, and c2 or Fisher exact tests.
359



Number of Subjects Assessed for eligibility: 4650

Number of facilities: 160

Number of zip codes: 127

Excluded (n=2130)

Female (n=2047 )

No follow up data available(n=83)

Number of Black Men Treating in DOPPS dialysis

facilities included in this analysis: 702

Number of facilities: 89

Number of Zip Codes: 80

Excluded Non-Black subjects: 1818

Number of Male Subjects treating in DOPPS dialysis 

facilities included in this Analysis: 2520

Number of facilities: 153

Number of zip codes: 127

Dichotomized by median % Black residents in zip 

codes 

1) <30%= “non-Black” communities (n=389)

2) ≥30%= “Black” communities (n=313)

Linked by zip code to ACS derived % 

Black residents

Figure 1. The study cohort. ACS, American Community Survey;
DOPPS, Dialysis Outcomes and Practice Patterns Study.
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To estimate the hospitalization IRR for every 10%
increase in Black residents, we used negative binomial
regression adjusted to duration of enrollment in
DOPPS. To estimate the mortality HR for every 10%
increase in Black residents, we used Cox proportional
hazards modeling and confirmed proportional hazards
by examination of log-log plots and observed versus
expected plots. We also performed sensitivity (or
additional) analyses using the median % Black resi-
dents (<, $30%) to characterize the exposure. We
followed up with a sensitivity analysis in which we
categorized % Black residents into <10% and >50%
to test the association of this newly categorized variable
with the outcomes. All models accounted for facility
clustering using a sandwich estimator.29

Models were built strategically based on an a priori
plan to examine the association of categories of poten-
tially explanatory variables. Variables were included as
model adjustment categories, if they were moderately
associated with the exposure in bivariate analyses (P <
0.1) or were shown to be associated with outcomes in
previous research, and were grouped according to the
following categories: (i) demographic, (ii) clinical, (iii)
dialysis provision specific (nephrologist prescriptions
and facility characteristics), (iv) patient behavior, and
(v) community related.22,30 The final model (Model 6)
for both outcome analyses included all variables from
models 1 to 5. All tests were 2-sided and P
values <0.05 were considered statistically significant in
the multivariable models.

Missing Data

The proportion of missing data was #5% for most
variables with the exception of the following: number
of missed dialysis sessions within the prior 30 days
(18%), Charlson score (12.2%), and urea reduction ra-
tio (7.8%). We used a multiple imputation technique
with chained predictive analytics (10 imputations) to
account for randomly occurring missing data.31 The
models were built using this imputed database. We
performed additional sensitivity analyses limiting the
study sample to those with complete data and
compared it with the imputed database.

RESULTS

The overall cohort included 4567 patients receiving
hemodialysis enrolled in US DOPPS phases 4 and 5, and
our analyses included 702 Black male patients
(Figure 1). Forty-five percent of the Black men in our
study received hemodialysis in communities
with $30% Black residents (Table 1). Black men
receiving hemodialysis in places with $30% Black
residents versus those <30%, had fewer comorbidities,
with lower Charlson scores (4 vs. 5; P ¼ 0.002) and
360
prevalence of coronary disease (28.2 vs. 38.2%; P <
0.01), but higher prevalence of hypertension and hy-
pertensive kidney disease (93.9% vs. 83.6%, P <
0.001; 50.2% vs. 43.7%, P ¼ 0.1). They also had a
lower arteriovenous fistula use (52.7% vs. 61.2%, P ¼
0.02), fewer prescriptions for calcimimetics (25.2% vs.
35.0%, P ¼ 0.01), and shorter prescribed dialysis
duration (657 vs. 693 minutes per week, P < 0.001).
They had slightly lower hemoglobin levels (113 g/l vs.
116 g/l, P < 0.001), but there was similar erythropoi-
etin use between the 2 community profiles. Facilities
were more commonly for-profit and were in more ur-
ban settings with significantly lower socioeconomic
means (households below federal poverty level: 22.1%
vs. 11.8%, P ¼ 0.001) in communities with greater
proportion of Black residents. There was no significant
difference in the rates of substance use (4.2% vs. 5.5%)
and alcohol use disorder (2.8% vs. 1.9%) among pa-
tients dialyzing in the communities with $30% Black
residents versus <30%. Communities with a greater
proportion of Black residents had higher percentage of
households with single women as primary provider,
lower educational attainment, and lower rates of active
Internet subscriptions (Table 1).
Kidney International Reports (2021) 6, 357–365



Table 2. Association of racial composition of community of residence with hospitalization rate in Black men receiving hemodialysis
Association of hospitalization rate and community racial composition in Black
male patients (by race) during enrollment in DOPPS
N [ 702
Total number of hospitalizations: 1328

Exposure variable as continuous
with IRR for every 10% increase

in % Black residents P value

Unadjusted model

(IRR for hospitalization) 1.05 (1.00–1.11) 0.07

Model 1-demographic

þ Age and vintage and DOPPS phase 1.06 (1.00–1.12) 0.07

Model 2

Model 1 þ clinical variables (psychiatric illness, Charlson, CAD, DM, HTN,
albumin, BMI, hemoglobin)

1.07 (1.01–1.14) 0.03

Model 3

Model 1þ dialysis provision (dialysis minutes per wk prescribed, URR,
cinacalcet, AVF)

1.05 (0.98–1.13) 0.14

Model 4

Model 1 þ patient behavior (substance use, shortened and missed
treatments,a fluid removed)

1.05 (1.00–1.12) 0.07

Model 5

Model 1 þ Community/Facility characteristics (profit status, size, poverty,
insurance, % married, higher education, Internet)

1.05 (0.95–1.16) 0.35

Model 6

Adjustment for all variables used in Models 1–5 (imputed data) 1.09 (1.003–1.19) 0.04

AVF, arteriovenous fistula; BMI, body mass index; CAD, coronary artery disease; DM, diabetes mellitus; DOPPS, Dialysis Outcomes and Practice Patterns Study; HTN, hypertension; IRR,
incidence rate ratio; URR, urea reduction ratio.
aNumber of missed or shortened (by $30 minutes) per month.

L Golestaneh et al.: Outcomes of Black Men on Hemodialysis CLINICAL RESEARCH
Over the 5-year follow-up period, there were a total of
1328 hospitalizations and 97 deaths. Crude hospitaliza-
tion andmortality rateswere higher in communitieswith
more Black residents (Supplementary Figure 1). We
observed an association between community racial
composition and hospitalization; the IRR (95% CI) per
10%greater Black residents was 1.05 (95%CI 1.00–1.11)
in the unadjusted model and 1.09 (95% CI 1.00–1.19) in
the fully adjusted model (Table 2). Similarly, the mor-
tality rate was significantly higher in Black men for each
Table 3. Association of racial composition of community of residence wi
Association of mortality and community racial composition in Black
male patients (by race) during enrollment in DOPPS
N [ 702
Total number of deaths n [ 97 (13.8%)

Unadjusted Model

Model 1-Demographic

þ Age and vintage and DOPPS phase

Model 2

Model 1 þ clinical variables (psychiatric illness, Charlson, CAD,
DM, HTN, albumin, BMI, hemoglobin)

Model 3

Model 1þ dialysis provision (dialysis minutes per wk prescribed,
URR, cinacalcet, AVF)

Model 4

Model 1 þ patient behavior (substance use, shortened and missed
treatments, fluid removed)

Model 5

Model 1 þ community/facility characteristics (profit status, size,
poverty, insurance, % married, higher education, Internet)

Model 6

Adjustment for all variables used in Models 1–5 (imputed data)

AVF, arteriovenous fistula; AVG, arteriovenous graft; BMI, body mass index; DOPPS, Dialysis
ropoietin stimulating agent; HR, hazard ratio; HTN, hypertension; IRR, incidence rate ratio; Rx,
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10% increase in Black residents in both unadjusted (HR
1.09 [1.01–1.17]) and fully adjusted models (HR 1.29
[95% CI 1.05–1.59]) (Table 3). Adding clinical variables,
such as comorbidities, albumin, and hemoglobin levels
did not significantly alter the association between com-
munity racial composition and (i) IRR for hospitalization
(1.07 [1.01–1.14] vs. 1.05 [1.00–1.11] in adjusted and
unadjusted models, respectively) and (ii) HR for mor-
tality (1.11 [1.03–1.19] vs. 1.09 [1.01–1.17] in adjusted
and unadjusted models, respectively). Nor did addition
th mortality in Black men receiving hemodialysis

HR for death for every 10% in
percent Black residents P value

1.09 (1.01–1.17) 0.02

1.10 (1.03–1.18) 0.004

1.14 (1.04–1.24) 0.004

1.11 (1.03–1.19) 0.005

1.09 (1.02–1.18) 0.02

1.26 (1.04–1.53) 0.02

1.29 (1.05–1.59) 0.02

Outcomes and Practice Patterns Study; DOPPS Phase, DOPPS 2010–2015; ESA, eryth-
prescription; URR, urea reduction ratio.
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of community-level attributes. Adjustment for addi-
tional community-level variables did not significantly
alter the point estimate of the association of % Black
residents and number of hospitalizations (1.05 [0.95–
1.16] vs. 1.05 [1.00–1.11]) or mortality (1.26 [1.04–1.53]
vs. 1.09 [1.01–1.17]). In the latter case, addition of
community-level variables seemed to have slightly
strengthened the positive association of community
racial composition with mortality (Table 3).

Dichotomizing the exposure variable using median
% Black residents as the cutoff point (<30%, >30%),
also suggested a higher hospitalization rate (IRR 1.05;
95% CI 0.77–1.42) and mortality (HR 1.27; 95% CI
0.82–1.97) in Black men receiving dialysis in commu-
nities with a higher proportion of Black residents,
although not achieving statistical significance
(Supplementary Tables S1 and S2). Community level
variables, when tested individually, did not show a
positive associations with outcomes (Supplementary
Table S3). Categorizing the exposure variable into
>50% and <10% Black residents in a community
revealed a significant difference in adjusted IRR for
hospitalization 1.62 (1.05–2.45) and HR for mortality
2.14 (1.14–4.03) (Supplementary Table S4). Sensitivity
analysis also showed similar point estimates between
nonimputed and imputed data for all analyses.
DISCUSSION

Our results contradicted our hypothesis that commu-
nities with a large number of Black residents would be
protective against adverse outcomes for Black men
receiving hemodialysis. We showed that Black men
receiving dialysis in communities with greater minor-
ity representation were in fact more likely to be hos-
pitalized and to have a higher risk of all-cause mortality
despite younger age, fewer comorbidities and equiva-
lent adherence to dialysis. Those Black men treating in
Black versus non-Black communities were poorer, less
commonly married, had a lower rate of arteriovenous
fistula use and had fewer minutes of dialysis prescribed
to them. The latter dialysis quality indicators could
theoretically contribute to the poorer outcomes
observed but when added as adjustment variables they
did not attenuate the observed positive association of
community and outcomes. Thus certain community
attributes, unaccounted for in this study, mediate the
risk of adverse outcomes in Black men.

A recent paper by our group without a focus on pre-
specified demographic subgroups such as men or race/
ethnicity found community racial composition was
associated with a higher risk of hospitalization across the
entire cohort, but in stratified secondary analyses noted
the association was driven by White and Hispanic
362
patientswith no association found in Black patients.26 By
contrast, in the current studywe focused our analyses on
Black men to explore if there were within group differ-
ences in clinical outcomes. Because of the paucity of
scientific investigation focused on minority men's health
in kidney disease, wewanted to elucidate risks unique to
this group. The significant association found between
percent of Black residents in the community and higher
risk for mortality in Black male patients receiving he-
modialysiswas not assessed in our previous report. Based
on our prior stratified analyses of hospitalization finding
no association with Black dialysis patients and commu-
nity racial mix we were reticent to predict an association
in this study.26 Our findings, however, highlight the
unique vulnerabilities to residential community experi-
enced by Black men in particular.

There is support for the notion that minorities cared for
in minority communities may feel more supported by
established local social support systems, higher social
capital (from religious institutions, immigrant networks,
and community centers), with better emotionalwell-being
andwith fewer perceived barriers to care.14,24,32While the
findings from our study did not support this premise, it
should be noted our study did not adjust for individual
socioeconomic status but did provide detailed
community-level socioeconomic information. The benefits
of higher individual SES can differ by race as high SES
Blacks are less able to translate income or educational
advantage into better housing or neighbourhood condi-
tions,33 consistent with the broad impact of structural
racism. Strikingly, at every level of education Black men
earn lower levels of income than White men and these
racial differences among men are larger than racial dif-
ferences among women.33,34 Even when exposed to
equivalent social conditions in early life, Black men in the
US fare far worse than their White counterparts
throughout their lifetime.35 Black men have one of, if not
the highest, rates of mortality and overall poor health
status of any race-gender group in the US.36 Black men
living in communitieswith sizable Black populationswere
shown to have lower access to pre-ESKD nephrology care
and experience lower quality of dialysis treatments, both
of which were thought to mediate their worse out-
comes.37,38 Blackmen have also been shown to suffer from
multiple structural inequities that amplify the adverse
impact of economic disadvantage on their health out-
comes, and thus may not be able to overcome this disad-
vantage by relying solely on the higher social capital and
support they may receive within communities with sub-
stantial proportions of Black residents.16,24 Thus, those
living in communities with sizable Black populations
appear especially vulnerable to socioeconomic attributes
of their communities with respect to health outcomes.
Black men receiving dialysis in places with substantial
Kidney International Reports (2021) 6, 357–365
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proportions of Black residents were also noted to have a
higher prevalence of hypertension and ESKD attributed to
hypertension compared to those receiving dialysis in
places with fewer Black residents. This higher rate of
hypertension has been described as a potential reaction to
degree of residential segregation and associated factors
such as under-employment, lower educational attainment,
increased exposure to environmental toxins, violence,
noise, and unsafe outdoor recreational space, decreased
access to health food and more.39 The increased risk of
hypertensive complications may play a role in the
disproportionate risk of ESKD in Blackmen living in Black
communities, potentially contributing to thehigher risk of
hospitalization and mortality observed in our cohort,
although the association persisted even after adjusting for
hypertension. The diagnosis of hypertension in those
receiving care in Black communitiesmay also be associated
with early testing and lower clinical scrutiny for other
diagnoses leading to less aggressive care aswell as reduced
adherence to care due to medical mistrust, compared to
those receiving care elsewehere.12,24,40,41 Our finding of
lower rate of cardiovascular disease and lower comorbid-
ity scores among men treated in communities with sub-
stantial proportions of Black resdients could represent a
difference in disease severity, but could also represent
administrative under-coding or a shortfall in diagnostic
vigilance for those cared for by healthcare systems serving
these communities.42,43 The role of residential segregation,
a phenomenon established by historical redlining and
housing policies and perpetuated by governmental in-
stitutions and corporate practices in driving healthcare
inequities as well established and a recognized contrib-
uting factor to health disparities like the ones described
here.18,44-46 The lingering impact of institutional discrim-
ination is evident in our data and consistent with other
studies using census track level community data, indi-
cating that areaswith sizable Blackpopulations hadhigher
levels of poverty and family disruption as well as lower
overall educational attainment.15,44,47,48 Despite legally
mandated hospital desegregation after the Civil Rights Act
of 1964, the impact of historical and existing patterns of
segregation are still evident in today's health out-
comes.15,18,44 For example, health care systems that serve
clinically complex patients in communities with sizable
Black populations more often experience financial short-
falls, and describe higher workforce turnover of primary
care and subspecialty providers.44 Specific to Black men,
relevant community attributes also involve fragmented or
reduced social support, high rates of violent crime and
police brutality and fixed barriers to economic
mobility.35,49,50

Our study has several limitations. Communities with
substantial proportions of Black residents were in
mostly urban settings, with additional unaccounted
Kidney International Reports (2021) 6, 357–365
barriers linked to living in the inner city. For example,
the impact of poverty extends beyond low income, and
includes increased exposure to violent crime, discrim-
ination, unstable housing, unhealthy foods, environ-
ment pollutants, noise, and more.51 We adjusted for
several community-level variables, but acknowledge
that were not able to account for detailed character-
ization of these variables for individuals, as well as
several missing medical-related variables such as
smoking. Dialysis facility linked zip codes may not
accurately represent a patient’s community of resi-
dence, although nearly 50% live within 15 minutes of
their facility.52 As this is an observational study,
causation cannot be wholly established. Our study has
many notable strengths. We included a large random
sample of patients receiving hemodialysis from across
the United States, enhancing generalizability of our
findings. Furthermore, leveraging available data
permitted the analysis of community-level data with
detailed individual demographic and clinical
information.

CONCLUSIONS

Black men receiving hemodialysis treatment in com-
munities with a sizable number of Black residents had
higher adjusted rates of hospitalization and mortality
compared with those receiving dialysis in communities
with fewer Black residents, despite being younger,
healthier and exhibiting equivalent adherence. To
effectuate meaningful health care policy future
research should focus on those community level factors
most detrimental to the health of Black men, while
avoiding the unintended consequence of implementing
recommendations that may further disadvantage those
populations that are most vulnerable.
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