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Introduction: Men (vs. women) are more likely to be waitlisted or receive a kidney transplant. Whether

gender disparities exist in earlier transplant steps (i.e., referral) and whether age, race, or obesity factors

play a role are unknown.

Methods: Adults (18–80 years; N ¼ 45,015) initiating dialysis in Georgia (GA), North Carolina (NC), or

South Carolina (SC) (2012–2016) from the United States Renal Data System were linked to the Early

Transplant Access Registry, with follow-up to December 2017. Using a mixed-effects logistic regression

model adjusted for several patient characteristics, we assessed the association between gender and

referral within 12 months, including interaction terms for age, race/ethnicity, and obesity.

Results: Overall, 37.0% and 41.5% of women and men, respectively, were referred within 12 months. In

fully adjusted models, women (vs. men) were 14% less likely to be referred (odds ratio [OR]: 0.86; 95% CI:

0.82�0.90). Women (vs. men) aged 45 to 64 years and 65 to 80 years were 0.93 (0.87�0.99) and 0.72

(0.66�0.77) less likely to be referred, respectively. Women (vs. men) of non-Hispanic White and non-

Hispanic Black race were 0.76 (0.71�0.82) and 0.93 (0.88�0.99) less likely to be referred, respectively.

For other race (Hispanic, other) and age (18–44 years) subgroups, and all obesity subgroups, no gender

differences in referral rates were observed.

Conclusion: In the Southeast, women are less likely to be referred for a transplant, and this disparity is

specific to older non-Hispanic Black and White women. These findings have important implications for

known gender disparities in upstream (i.e., waitlisting) transplant steps and in the design of interventions

to reduce gender disparities in transplant.
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F
or patients with end-stage kidney disease (ESKD),
kidney transplantation is the preferred treatment

because it provides better quality of life, longer sur-
vival, and lower hospitalization rates as compared
with dialysis.1 However, a relative donor shortage
means not all patients with ESKD will receive a life-
saving transplant. In 2017, only 13.2% of patients
with incident ESKD were placed on the deceased donor
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waitlist or received a transplant within 1 year of ESKD
diagnosis.2 Importantly, not all eligible patients have
the same chance of receiving a life-saving transplant.
For example, a large body of literature now indicates
that patients of lower (vs. higher) socioeconomic sta-
tus,3–5 Black (vs. White) patients,6–9 and obese (vs. non-
obese) patients10,11 are less likely to receive a transplant.

Perhaps the most difficult disparity to explain has
been that of gender: women with ESKD are 10% to
20% less likely to receive a kidney transplant
compared with men even after adjustment for several
demographic and clinical factors.3,4,12–24 This is despite
several studies demonstrating similar or better post-
transplant survival in women versus men.23,25–32
Kidney International Reports (2022) 7, 1248–1257
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Figure 1. Flow diagram of study inclusion and exclusion criteria for study population. BMI, body mass index; GA, Georgia; ID, identification; NC,
North Carolina; SC, South Carolina; USRDS, United States Renal Data System.
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Emerging evidence also suggests that gender disparity
may occur at downstream transplant processes (i.e.,
before waitlisting and transplant), such as referral and
evaluation. For example, in the Southeastern United
States, studies have shown that women are approxi-
mately 14% and 6% less likely to be referred and to
initiate evaluation for a transplant, respectively, as
compared with men,33,34 after adjustment for several
individual- and system-level factors. Given that lower
transplant referral rates in women are likely to lead to
lower overall transplant, identifying factors that may
be driving lower referral rates in women is an essential
step to reducing gender disparities in transplant.

Therefore, in this study, we explore the role of age,
race/ethnicity, and obesity as potential effect modifiers
of gender disparities in a large Southeastern US popu-
lation. Age,33,34 race/ethnicity,2,8,9,33,34 and obesity35,36

were chosen as key factors of interest in this study
because they have previously been demonstrated as
risk factors for reduced odds of referral and/or
waitlisting.

METHODS

Study Population

In this study, we included all adult patients with ESKD
(aged 18–80 years) initiating dialysis in ESKD Network
6 (comprised GA, NC, and SC) between January 1,
2012, and December 31, 2016, from the United States
Renal Data System, a national registry of all patients
with ESKD in the United States initiating kidney
replacement therapy.1 Individuals were linked to kid-
ney transplant referral data obtained from the Early
Transplant Access Registry37 and collected from all 9
adult transplant centers in Network 6 with follow-up
until December 2017. We excluded patients who
were pre-emptively waitlisted (n ¼ 33) and those who
were missing information on gender, race/ethnicity,
Kidney International Reports (2022) 7, 1248–1257
age, or body mass index (BMI) (n ¼ 1530). The final
cohort included 45,015 people with incident ESKD
between 2012 and 2016 (Figure 1).

Data Collection and Measurement

The primary outcome for this study was 12-month
referral, defined as the first referral from a dialysis fa-
cility for transplant evaluation within 1 year of dialysis
initiation, as determined from referral forms routinely
collected from the transplant centers. These data have
been used in previous studies to evaluate disparities in
referral rates in the Southeast.33,34,38

Primary variables of interest were ascertained from
the Centers for Medicare and Medicaid Services (CMS)
form 2728, which is completed by providers within 45
days of receipt of kidney replacement therapy. Gender
(men or women) is assigned to each patient by their
provider at initiation of kidney replacement therapy.
In this study, gender is considered a social construct
and a social identity, not a biological classification.39

Other key variables of interest, categorized using
common groupings, included age (18–44, 45–64, and
65–80 years), race/ethnicity (non-Hispanic White, non-
Hispanic Black, Hispanic, and “other”), and obesity as
measured by BMI (underweight: <18.5 kg/m2, normal
weight: 18.5–24 kg/m2, overweight: 25–29 kg/m2,
obese class I: 30–34 kg/m2, obese class II: 35–40 kg/m2;
and obese class III: $40 kg/m2). Other variables of
interest included primary cause of ESKD (diabetes,
hypertension, glomerulonephritis, other), access to pre-
ESKD care (yes, no), comorbidities (smoking status,
congestive heart failure, diabetes, atherosclerotic heart
disease, other cardiac disease, cerebrovascular disease,
peripheral vascular disease, and cancer), transplant
education (informed of transplant yes/no; if no, why
[medically unfit, patient declined, patient not assessed,
other]), and insurance status (no insurance, Medicaid,
1249



Table 1. Baseline characteristics of adult patients with incident ESKD in GA, SC, and NC, by gender, 2012 to 2016
Characteristics Total Men Women

n (%) 45,015 (100.0) 22,965 (55.5) 20,050 (44.5)

Age in years, median (IQR) 61.0 (51.0–69.0) 61.0 (50.0–69.0) 62.0 (52.0–70.0)

Age (%)

18–44 14.7 15.2 14.1

45–64 44.7 45.6 43.4

65–80 40.6 39.1 42.5

Race/ethnicity (%)

Non-Hispanic White 42.1 44.8 39.0

Non-Hispanic Black 53.3 50.3 57.0

Hispanic 2.7 3.0 2.3

Other 1.9 2.0 1.8

Insurance (%)

Private 20.7 22.2 18.7

Medicare 39.2 40.1 38.0

Medicaid 23.9 18.5 30.6

Other 7.1 8.8 4.9

No coverage 9.2 10.4 7.7

Obesity (BMI, kg/m2, median [IQR]) 29.2 (24.6–35.0) 28.4 (24.3–33.7) 30.1 (25.0–36.7)

Obesity (BMI, kg/m2, %)

Underweight (<18.5) 3.0 2.8 3.2

Normal (18.5–24.9) 24.5 26.3 22.4

Overweight (25–29.9) 26.6 29.2 23.4

Obese class I (30–34.9) 20.8 21.1 20.5

Obese class II (35–39.9) 12.4 11.1 13.9

Obese class III ($40) 12.7 9.6 16.6

Primary cause of ESKD (%)

Diabetes 45.0 43.5 47.0

Hypertension 35.3 36.7 33.6

Glomerulonephritis 7.4 6.7 8.3

Other 12.3 13.1 11.2

Pre-ESKD nephrology care (%) 74.2 72.9 75.8

Informed of transplant as a treatment option (%) 88.5 88.7 88.2

Reason not informed of transplant (%)

Medically unfit 3.1 3.0 3.2

Patient declined 0.2 0.2 0.2

Patient not assessed 6.8 6.7 6.8

Other 2.0 1.9 2.2

Comorbidities (%)

Current smoker 8.7 10.2 7.0

Congestive heart failure 26.3 25.6 27.3

Atherosclerotic disease 9.7 10.5 8.7

Other cardiac disease 17.3 18.3 16.0

Diabetes 58.9 57.1 61.0

Cerebrovascular disease 9.0 8.7 9.3

Peripheral vascular disease 8.6 9.5 7.6

Cancer 6.1 6.5 5.6

BMI, body mass index; ESKD, end-stage kidney disease; GA, Georgia; IQR, interquartile range; NC, North Carolina, SC, South Carolina.
Of the patients, 30 (<0.1%) had missing primary cause of ESKD; 5239 (11.6%) missing pre-ESKD nephrology care, and 16 (<0.1%) missing information on comorbidities.
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Medicare, private, or other). For insurance status,
where patients indicated they had >1 insurance pro-
vider, we categorized them using a hierarchy of pri-
vate, Medicaid, Medicare, and other. For all
nonprimary variables, <13% of data were missing.

Statistical Analysis

Differences in baseline demographic and clinical char-
acteristics by gender, and by pre-emptive referral
1250
status, were evaluated using c2 tests for categorical
variables, independent t tests for normally distributed
continuous variables, and 2-sample Mann-Whitney U
tests for non-normally distributed continuous vari-
ables. The normality assumption was tested for all
continuous variables using density plots. Individuals
were followed from date of dialysis initiation to 12-
month referral date, date of death, or end of follow-
up (12 months from dialysis start), whichever
Kidney International Reports (2022) 7, 1248–1257



Table 2. Association between demographic and clinical
characteristics and 12-month referral in the Southeastern United
States in crude and multivariable models

Characteristics
Bivariate model, OR

(95% CI)
Multivariable model,a OR

(95% CI)

Gender

Men Reference Reference

Women 0.83 (0.80–0.86) 0.86 (0.82–0.90)

Age, yr

18–44 Reference Reference

45–64 0.51 (0.48–0.54) 0.55 (0.51–0.58)

65–80 0.18 (0.17–0.19) 0.21 (0.20–0.23)

Race/ethnicity

Non-Hispanic White Reference Reference

Non-Hispanic Black 1.50 (1.44–1.56) 1.27 (1.21–1.34)

Hispanic 1.77 (1.57–1.99) 1.31 (1.14–1.50)

Other 1.80 (1.56–2.07) 1.60 (1.35–1.87)

Insurance

Private Reference Reference

Medicare 0.33 (0.32–0.35) 0.63 (0.59–0.67)

Medicaid 0.42 (0.39–0.44) 0.46 (0.43–0.49)

Other 0.60 (0.55–0.65) 0.61 (0.56–0.67)

No coverage 0.73 (0.68–0.79) 0.58 (0.53–0.63)

Obesity (BMI, kg/m2)

Underweight (<18.5) 0.65 (0.57–0.74) 0.68 (0.59–0.79)

Normal (18.5–24.9) Reference Reference

Overweight (25–29.9) 1.21 (1.15–1.28) 1.16 (1.09–1.23)

Obese class I (30–34.9) 1.34 (1.27–1.42) 1.24 (1.16–1.33)

Obese class II (35–39.9) 1.34 (1.26–1.44) 1.20 (1.11–1.30)

Obese class III ($40) 0.98 (0.91–1.04) 0.75 (0.70–0.82)

Primary cause of ESKD

Diabetes Reference Reference

Hypertension 1.05 (1.01–1.10) 1.02 (0.96–1.08)

Glomerulonephritis 1.86 (1.73–2.00) 1.23 (1.12–1.35)

Other 0.78 (0.73–0.83) 0.75 (0.69–0.82)

Pre-ESKD nephrology careb 1.45 (1.38–1.52) 1.64 (1.55–1.73)

Informed of transplant as a
treatment optionb

2.18 (2.04–2.33) 1.75 (1.62–1.89)

Comorbiditiesb

Current smoker 0.79 (0.74–0.84) 0.79 (0.73–0.85)

Congestive heart failure 0.54 (0.52–0.57) 0.73 (0.69–0.77)

Atherosclerotic disease 0.53 (0.49–0.57) 0.82 (0.76–0.89)

Other cardiac disease 0.54 (0.51–0.57) 0.77 (0.72–0.81)

Diabetes 0.86 (0.82–0.89) 0.97 (0.91–1.02)

Cerebrovascular disease 0.53 (0.50–0.57) 0.71 (0.65–0.77)

Peripheral vascular disease 0.55 (0.51–0.59) 0.79 (0.72–0.86)

Cancer 0.40 (0.36–0.43) 0.57 (0.51–0.63)

BMI, body mass index; ESKD, end-stage kidney disease; OR, odds ratio.
aAdjusted for all characteristics in Table 2.
bReference group is “no” vs. yes to each specific comorbidity.
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occurred first. To assess the association between gender
and 12-month referral, we used logistic regression
models and adjusted for age, race/ethnicity, BMI, in-
surance, primary cause of ESKD, pre-ESKD care,
transplant education, and comorbidities. To account for
clustering of patients within dialysis facilities, dialysis
facility was modeled as a random effect. The final
model included variables significantly associated with
12-month referral in fully adjusted models with P <
Kidney International Reports (2022) 7, 1248–1257
0.05 and who did not violate collinearity assumptions
(i.e., variance inflation factor >10).

We tested for interactions between age, BMI, and
race/ethnicity with gender. Where the interaction was
significant (P < 0.05), we stratified analyses by that
factor. All analyses were performed using SAS version
9.4 (SAS Institute, Inc., Cary, NC) and R version 4.0.2
(R Core Team, 2020) with “survival” (Therneau 2020).
This study adheres to the STROBE guidelines for
observational studies (Supplementary Table S1), ad-
heres to the Declaration of Helsinki, and was approved
by the institutional review board at Emory University
(IRB00079596).

RESULTS

Baseline Characteristics

We included 45,015 adult patients with ESKD initiating
dialysis (median age 61.0 years [interquartile range:
51.0–69.0], 55.5% men) in GA, SC, and NC between
January 2012 and December 2016. At dialysis initia-
tion, women (vs. men) were more likely to be non-
Hispanic Black, have a higher BMI, be Medicare
insured, have diabetes as primary cause of ESKD, have
pre-ESKD care, and have some comorbidities (diabetes,
congestive heart failure, cerebrovascular disease)
(Table 1). In contrast, men (vs. women) were more
likely to have hypertension as a primary cause of ESKD
and some comorbidities (current smoker, atheroscle-
rotic disease, peripheral vascular disease, other cardiac
disease, and cancer). Men and women were similarly
likely to be informed of transplant as a treatment
option.

When comparing men and women according to pre-
emptively referred status (i.e., those pre-emptively
referred and those not pre-emptively referred), differ-
ences in men and women were similar, with some ex-
ceptions (Supplementary Table S2). Specifically, among
pre-emptively referred patients, women (vs. men) were
more likely to have glomerulonephritis as primary
cause of ESKD (vs. diabetes in non–pre-emptively
referred participants) and men had a higher proportion
of all comorbidities as compared with women who were
pre-emptively referred.

Gender and 12-Month Referral for Kidney

Transplant

Overall, 37.0% and 41.5% of women and men,
respectively, were referred for a transplant within 12
months of dialysis initiation. Rates of referral also
differed by subgroup: 62.6%, 46.21%, and 23.7% of
adults aged 18 to 44, 45 to 64, and 65 to 80 years were
referred, respectively; 33.7%, 43.3%, 47.4%, and
47.8% of non-Hispanic White, non-Hispanic Black,
Hispanic, and “other” race/ethnic groups were
1251



Figure 2. Association between gender and 12-month referral by (a) age and (b) race/ethnicity. The reference line of 1 (dotted line) indicates no
difference in referral rates between men and women.
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referred, respectively; and 26.9%, 36.3%, 40.8%,
43.3%, 43.3%, and 35.7% of underweight, normal,
overweight, obese class I, obese class II, and obese class
III were referred, respectively. In unadjusted models,
women were 17% less likely (OR: 0.83 [95% CI: 0.80–
0.86]) to be referred within 12 months as compared
with men. In multivariable-adjusted models, women
were 14% (OR: 0.86 [0.82–0.90]) less likely to be
referred within 12 months as compared with men
(Table 2).

Factors significantly associated with a reduced like-
lihood of 12-month referral in multivariable-adjusted
models included older (vs. younger) age, White (vs.
all other) race/ethnicity, underweight and obese class
III (vs. normal weight), Medicare, Medicaid, none, and
other (vs. private) insurance, other primary cause of
ESKD (vs. diabetes), and all comorbidities, excluding
diabetes (vs. not having a comorbidity) (Table 2). Fac-
tors associated with a higher likelihood of 12-month
referral in fully adjusted models included non-
Hispanic Black, Hispanic, and “other” race/ethnicity
(vs. White), overweight, obese class I, and obese class II
(vs. normal weight), having pre-ESKD nephrology care
(vs. not), and being informed of transplant as a treat-
ment option (Table 2).

Gender Interaction Terms

Significant interactions were found between age and
gender (P < 0.001) and race/ethnicity and gender (P <
0.001), but not obesity and gender (P ¼ 0.063). By age,
women aged 45 to 64 and 65 to 80 years were 7% (OR:
0.93 [0.87–0.99]) and 28% (OR: 0.72 [0.66–0.77]) less
likely to be referred within 12 months as compared
with men of the same age, respectively (Figure 2a).
Women aged 18 to 44 years had no difference in odds
1252
of referral as compared with men (OR: 0.98 [0.87–1.10]).
By race/ethnicity, non-Hispanic Black women and non-
Hispanic White women were 7% (OR: 0.93 [0.88–0.99])
and 24% (OR: 0.76 [0.71–0.82]) less likely to be referred
within 12 months compared with non-Hispanic Black
and non-Hispanic White men, respectively (Figure 2b).
Hispanic women and women of “other race” had
nonsignificant lower odds of 12-month referral
compared with their male counterparts: (OR: 0.85
[0.65–1.12] and OR: 0.78 [0.56–1.09], respectively).

Sensitivity Analysis

We conducted age and gender interaction terms among
Black and White persons separately (Supplementary
Table S3). In this analysis, significant interactions be-
tween age and gender were found for Black (P ¼ 0.047)
and White (P < 0.001) persons. In stratified analysis,
White women aged 18 to 44 years had no difference in
likelihood of being referred as compared with men (OR:
0.95 [0.76–1.19]), whereas women aged 45–64 and 65–
80 years were 15% (OR: 0.85 [0.77–0.95]) and 36% (OR:
0.64 [0.57–0.72]) less likely to be referred compared
with men of the same age, respectively. Similar find-
ings were observed in Black women but of smaller
magnitude. For example, Black women aged 18 to 44
and 45 to 64 years had no difference in likelihood of
being referred as compared with men of the same age
(OR: 0.99 [0.85–1.14] and OR: 0.98 [0.90–1.07],
respectively), whereas Black women aged 65 to 80 years
were 18% less likely to be referred as compared with
men aged 65 to 80 years (OR: 0.92 [0.073–0.92]).

DISCUSSION

In this study of Southeastern US adults initiating
dialysis, women were 14% less likely to be referred for
Kidney International Reports (2022) 7, 1248–1257
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a transplant within 12 months of dialysis initiation as
compared with men, after adjusting for several de-
mographic and clinical characteristics. For the first
time, we have demonstrated that this gender disparity
is modified by both age and race/ethnicity, but not
obesity. Specifically, older, but not younger, women
were less likely to be referred as compared with men of
the same age, and this disparity increased with
increasing age. In addition, non-Hispanic White and
non-Hispanic Black women were 24% and 7% less
likely to be referred as compared with non-Hispanic
Black and non-Hispanic White men, respectively. The
results of this study suggest that policies and in-
terventions designed to reduce gender disparities
should consider the role age and race/ethnicity play in
access to transplant referral.

The finding that age modifies gender disparities in
transplant access has also been observed in studies of
downstream transplant steps. For example, in a na-
tional US study between 2000 and 2005, older, but not
younger, women were 29% to 59% less likely to be
waitlisted or receive a living donor transplant.40 In a
Canadian study, men aged 40 years and onward were
27% to 37% more likely to receive a transplant
compared with women, with this disparity also
increasing with increasing age.24 In the current study,
we show that age and gender also interact at earlier
transplant steps (i.e., referral) to significantly decrease
referral rates for older women (range: 10%–24%),
which likely contributes to gender disparities seen at
later steps. Though more research is needed to eluci-
date the underlying mechanisms, it is hypothesized
that these findings may be explained by the perception
that women are more frail than men, and thus may not
be suitable transplant candidates, despite similar or
enhanced survival among female transplant recipients
as compared with male transplant recipients of the
same age.3,4,12–23 Indeed, a study conducted in a single
dialysis facility demonstrated that nurse practitioners
viewed women as more frail compared with men, and
thus may be less likely to refer them for a transplant.41

Importantly, frailty is a potentially modifiable factor,42

and thus interventions to reduce gender disparities in
transplant may focus on providing education and re-
sources for physical rehabilitation in eligible female
patients. Additional training to referring staff may also
assist in reducing bias of perceived frailty among older
women.

In this study, we also demonstrate that gender dis-
parities in transplant referral rates are specific to
certain race/ethnic groups with a 24% and 7% lower
likelihood of referral in non-Hispanic White and non-
Hispanic Black women as compared with men of the
same race/ethnicity. A nonsignficant gender disparity
Kidney International Reports (2022) 7, 1248–1257
was also observed for Hispanic and “other race,”
though the lack of a significant finding likely reflects
the smaller sample sizes (2.7% and 1.9% of the study
population, respectively) rendering us underpowered
to detect a significant effect in these groups. Future
studies with larger Hispanic and “other race” repre-
sentation should be conducted to confirm this. Though
racial disparities in transplant access are well cited,
how they explain gender disparities is less clear with
few studies dedicated to exploring the issue. One Ca-
nadian study of transplant rates among people initi-
ating renal replacement therapy demonstrated that the
negative impact of female gender was weaker among
Caucasians and persons of Eastern Asian origin and
stronger among African Canadians, Inuits, and persons
of Asian Indian origin.24 In another small, single-center
study in Chicago, the completion of pretransplant
workup was faster in men versus women in White and
Hispanic patients, but not in African Americans.43

Given what we know of racial disparities in trans-
plant access (i.e., that underrepresented minorities
have lower waitlisting and transplant access as
compared with White populations),44 it is perhaps a
surprising finding of the current study that the gender
disparity in referral rates is greatest in non-Hispanic
older White populations. However, accumulating evi-
dence suggests that racial disparities may differ at
different transplant steps. For example, surveillance
data on referral rates from the Southeast US show that
Black patients are approximately 22% more likely to be
referred compared with White patients,34 despite lower
rates of waitlisting and transplant,44 and 37% less
likely to be pre-emptively referred as compared with
White patients.6 Lower referral rates in White versus
Black patients may be explained in part by higher pre-
emptive referrals in White patients, yet how this ex-
plains greater gender disparities in White versus Black
populations and the mechanisms underpinning them
warrant further analysis.

Also highlighting the need to evaluate barriers at
each transplant step is our finding that overweight and
obese class I and II persons were 16% to 24%,
respectively, more likely to be referred as compared
with normal weight individuals. In contrast, under-
weight and obese class III (BMI $40 kg/m2) persons
were 32% and 25% less likely to be referred, respec-
tively, as compared with normal weight individuals.
This finding is somewhat inconsistent with the broader
literature which demonstrates that obese people are less
likely to be waitlisted for a kidney transplant, largely
owing to increased risk of surgical complications in
obese versus nonobese persons.45 Our differential
finding may be explained by our detailed exploration
of obese subclasses in contrast to most studies that only
1253
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compare obese ($30 kg/m2) with nonobese (<30 kg/m2)
people. Given that we show a J-shaped association
between obesity and referral, evaluating obese sub-
classes may be an important consideration for all future
research that aims to understand the association be-
tween obesity and transplant access. Alternatively, it
may be that obesity is a barrier at later steps of the
transplant process, but not earlier steps. Regardless, in
the current study we did not find that obesity modified
gender disparities in likelihood of transplant referral,
though this interaction was borderline significant (P ¼
0.063) and some other evidence suggests that obese
women are less likely to be waitlisted as compared with
obese men.10 An important future direction of our
work will be to evaluate obesity and gender in-
teractions across the spectrum of transplant steps.

Outside our own work,33,34,46–48 findings that
women have reduced access to early transplant steps
have been demonstrated in several other studies. For
example, in a national Canadian study of >13,000
people who initiated dialysis between 2010 and 2013,
female sex was associated with a 12% reduced likeli-
hood of transplant referral.49 In a seminal 1998 paper,
Alexander and Sehgal3 demonstrated that women were
less likely to be considered medically suitable for a
transplant, to indicate they were definitely interested
in a transplant, and to complete the pretransplant
workup as compared with men. Reasons for these
gender disparities remain elusive, even for later
transplant steps, but hypotheses include lower proba-
bility of providers discussing transplant as a treatment
option with women, women’s attitudes toward trans-
plant, both of which are upstream factors likely to
significantly affect referral rates,50,51 and a lack of
awareness of gender disparities.52 For example, a
single-center study by Salter et al.50 among individuals
who recently initiated hemodialysis treatment in
Maryland showed that women were 45% more likely
to not discuss kidney transplant with a medical pro-
fessional compared with men. Another study by Salter
et al.53 surveyed patients at dialysis centers in Mary-
land between 2009 and 2012 and reported that women
are less likely to “want” to receive a transplant
compared with men. Salter et al.53 also found that
women initiating dialysis were 72% and 55% more
likely to report having high health-related and psy-
chosocial concerns about kidney transplant, respec-
tively, compared with men. Finally, a 2012 survey
conducted among 209 dialysis staff members in the
Southeast United States suggested that staff were un-
aware of gender transplant disparities owing to limited
experience and observation.52 More research is needed
in this space to understand the underlying causes for
why women (and their physicians) may be less likely to
1254
pursue a transplant. In the interim, prioritizing trans-
plant education as early as possible (i.e., before initi-
ating dialysis), increasing access to psychosocial
services to reduce health-related stress, and providing
and encouraging the use of implicit bias training for
physicians may increase transplant referral rates among
women. Finally, policies, such as the Advancing
American Kidney Care Initiative, may need to consider
the age and race/ethnicity interactions with gender to
ensure equitable access to kidney transplants.

The key strength of this study includes the use of
routinely collected referral data across 9 transplant
centers in GA, NC, and SC, linked to the national
United States Renal Data System registry. However,
there are some limitations to be considered. First, our
results are generalizable only to the Southeastern
United States, which has a larger Black population,
higher burden of chronic disease, and lower transplant
rates compared with other regions in the United
States.2,54,55 Second, patients who may have initiated
dialysis in the region but were referred to transplant
centers outside of GA, NC, and SC were excluded from
the study population. However, based on previous
literature, we expect this to be a small proportion
(i.e., <10%).34 Third, this study is limited to data
routinely captured in dialysis and transplant centers.
We are therefore unable to adjust for several poten-
tially important factors, such as income and education
status. Furthermore, data from CMS form 2728 on pre-
ESKD nephrology care are subject to misclassification,56

and comorbidity data are only captured at time of
ESKD diagnosis and do not indicate severity. As a
result, we cannot rule out the possibility of residual
confounding in this study. Fourth, given the limita-
tions of data captured in CMS 2728, we were not able to
exclude those patients who may not have been eligible
for transplant referral (e.g., someone with advanced
cardiac disease), though there is a general consensus
among End Stage Renal Disease Network 6 that there
are no absolute contraindications for transplant
referral. Fifth, for some smaller subgroups, such as
Hispanic and other race/ethnicity groups, we may have
been underpowered to detect significant associations.
Finally, gender, as determined from CMS 2728, is
assigned by the provider at kidney replacement ther-
apy initiation and does not necessarily reflect patient
self-identified gender. Therefore, findings of this study
will be influenced by provider perception of gender.

In conclusion, in the Southeast, we report that
women are 14% less likely to be referred for a trans-
plant as compared with men. This disparity is specific
to older and non-Hispanic Black and White women.
These findings have important implications for known
gender disparities in upstream (i.e., waitlisting)
Kidney International Reports (2022) 7, 1248–1257
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transplant steps and in the design of interventions to
reduce gender disparities in transplant.
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