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ABSTRACT

CLINICAL RESEARCH

Georgia has the lowest kidney transplant rates in the United States and substantial racial disparities in transplantation.
We determined the effectiveness of a multicomponent intervention to increase referral of patients on dialysis for
transplant evaluation in the Reducing Disparities in Access to kidNey Transplantation Community Study (RaDIANT), a
randomized, dialysis facility–based, controlled trial involving .9000 patients receiving dialysis from 134 dialysis
facilities in Georgia. In December of 2013, we selected dialysis facilities with either low transplant referral or racial
disparity in referral. The intervention consisted of transplant education and engagement activities targeting dialysis
facility leadership, staff, and patients conducted from January to December of 2014. We examined the proportion of
patients with prevalent ESRD in each facility referred for transplant within 1 year as the primary outcome, and disparity
in the referral of black and white patients as a secondary outcome. Compared with control facilities, intervention
facilities referred a higher proportion of patients for transplant at 12 months (adjusted mean difference [aMD], 7.3%;
95% conﬁdence interval [95% CI], 5.5% to 9.2%; odds ratio, 1.75; 95% CI, 1.36 to 2.26). The difference between
intervention and control facilities in the proportion of patients referred for transplant was higher among black patients
(aMD, 6.4%; 95% CI, 4.3% to 8.6%) than white patients (aMD, 3.7%; 95% CI, 1.6% to 5.9%; P,0.05). In conclusion, this
intervention increased referral and improved equity in kidney transplant referral for patients on dialysis in Georgia;
long-term follow-up is needed to determine whether these effects led to more transplants.
J Am Soc Nephrol 28: 935–942, 2017. doi: 10.1681/ASN.2016030320

Compared with white patients with ESRD, black
patients with ESRD are 24% less likely to receive a
kidney transplant.1 Racial disparities persist across
the multiple complex steps of the transplantation
process.2–9 There are numerous patient-, provider-,
neighborhood-, and health system-level reasons10
for these racial disparities, and the most modiﬁable
barriers exist in the steps before waitlisting.9,11 For
patients already on dialysis, referral for kidney transplant evaluation represents a potentially modiﬁable,
yet necessary, step in the transplantation process, in
which dialysis facilities play a major role.
J Am Soc Nephrol 28: 935–942, 2017

Prior studies have shown that multicomponent
quality improvement interventions conducted at
the dialysis facility level have improved the care of
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patients with ESRD.12–15 The 2012–2014 Statement of Work
for ESRD Networks, which contract with the CMS and conduct quality initiatives,16 included a requirement for networks
to conduct a Population Health Innovation Pilot Project to
reduce disparities in one of several areas, including transplant
referral. ESRD Network 6 covers the largest patient population
of any ESRD network, overseeing the care of nearly 45,000
patients with ESRD treated in .650 dialysis facilities in Georgia, North Carolina, and South Carolina, and is the network
with the lowest rate of kidney transplantation in the United
States.11,17 The network chose increasing transplant referral
among patients on dialysis as a target for quality improvement
and racial disparity reduction.
Results of a needs assessment by the Southeastern Kidney
Transplant (SEKTx) Coalition, an interdisciplinary community coalition formed in partnership with ESRD Network 6,17–21
suggested that disparities in transplant access were complex
and multilevel, and that a single intervention would be insufﬁcient to eliminate the major barriers that patients face to
receiving a kidney transplant. The Reducing Disparities in Access to kidNey Transplantation (RaDIANT) Community
Study, an ESRD network–led, dialysis facility–based, randomized, pragmatic trial, was designed to test the effectiveness of a
multicomponent educational, outreach, and quality improvement intervention targeting dialysis facility patients, staff, and
leadership to improve access to transplantation. The primary
aim of the RaDIANT Community Study was to improve the
proportion of patients referred for kidney transplantation in
Georgia. The secondary aim was to evaluate whether the implementation of this intervention reduced black versus white
racial disparities in kidney transplant referral.

RESULTS
Study Population

Facilities selected for participation in the RaDIANT Community Study (Figure 1) had, on average, a higher percentage of
black patients (65.4% versus 49.0%), patients with Medicaidonly insurance at ESRD start (11.0% versus 8.5%), and lower
rates of waitlisting and transplantation compared with facilities not selected for randomization (Supplemental Table 1).
Baseline Characteristics of Dialysis Facilities by Study
Group

Baseline characteristics of the 67 intervention and 67 control
facilities were assessed (Table 1). The intervention and control
facilities did not meaningfully or statistically differ in any of
the patient and facility characteristics assessed in this study,
with the exception of the proportion of patients with diabetes
and the mean number of comorbidities (Table 1).
Primary Outcome Results: Facility-Level Referral for
Transplantation

Across both study groups, dialysis facility referral for transplantation increased from 11.3% at baseline to 13.4% at 12
months. The number of referrals among the 67 intervention
group facilities increased from 483 total referrals in 2013 to 767
referrals in 2014; in contrast, the number of referrals among
the 67 control facilities decreased from 587 in 2013 to 521 in
2014. After adjusting for time trends and potential clustering
effects of patients within facilities, the adjusted mean difference in the proportion of patients referred for transplant
evaluation 1 year after intervention start was 7.3% (95%

Table 1. Baseline characteristics of participating Georgia (2008–2011) dialysis facilities by intervention and control group
Facility and Patient Characteristics (2008–2011)
Facility characteristics
No. of patients per facility, mean6SD
No. of staff, mean6SD
For proﬁt, %
Characteristics of patients within facility
Age, mean6SD
% White
% Black
% Hispanic
% Hemodialysis modality
% Uninsured at ESRD start
% Medicaid only at ESRD start
% Unemployed
Average time on dialysis (yr), mean6SD
% Receiving no pre-ESRD nephrology care
% Not informed of transplant options
% With diabetes
% With hypertension
% With arteriovenous ﬁstula
Average count of comorbidities, mean6SD
Standardized transplant ratio

936

Journal of the American Society of Nephrology

Study Population (n=134)

Intervention (n=67)

Control (n=67)

46.6625.5
10.166.5
88.7

44.3624.0
9.565.5
88.1

48.9627.0
10.767.4
89.39

61.265.7
33.5
65.4
1.5
94.0
11.5
11.0
70.0
5.0
26.0
3.1
59.9
91.4
28.7
3.0
0.46

60.266.1
32.8
66.3
1.9
95.0
9.9
12.9
69.3
5.061.21
25.7
3.1
54.8
92.0
14.6
2.860.8
0.42

62.365.1
34.2
64.5
1.1
92.9
13.1
9.1
70.7
4.962.1
26.3
3.0
65.1
90.8
13.0
3.160.7
0.50
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conﬁdence interval [95% CI], 5.5% to 9.2%; P,0.001) between the intervention and control facilities (Table 2). Among
black patients within a facility, the adjusted mean proportion
of patients referred for transplant increased from 10.4% in
2013 to 16.3% in 2014 in the intervention group (P,0.001)
versus a decrease from 11.8% to 10.0% in the control group.
After 12 months, the mean difference in the proportion of
black patients referred for transplant evaluation was 6.4%
(95% CI, 4.3% to 8.6%). Among white patients within a facility, there was a small, nonsigniﬁcant increase in the adjusted
mean proportion of patients referred for transplant: from
9.6% to 10.6% (P=0.45) in the intervention group versus
7.8% to 7.0% (P=0.51) in the control group. After 12 months,
the mean difference in the proportion of white patients referred for transplant evaluation was 3.7% (95% CI, 1.6% to
5.9%) (Figure 2, Table 2).
Whereas the adjusted odds of referral did not differ signiﬁcantly between groups at baseline (odds ratio [OR],
0.94; 95% CI, 0.74 to 1.20), there was a signiﬁcant difference
in referral (interaction of intervention and time P,0.001) in
the intervention versus control groups at 12 months postintervention (OR, 1.75; 95% CI, 1.36 to 2.26). The effectiveness
of the intervention was higher among black patients (OR,
1.76; 95% CI, 1.35 to 2.30) compared with white patients
(OR, 1.59; 95% CI, 1.10 to 2.29) (Table 3). Parameter estimates
from mixed-effects logistic regression models are reported in
Supplemental Table 2 (columns 1 and 2).
In sensitivity analyses adjusting for the percentage of
patients with diabetes and the mean number of comorbidities,
results were similar to main analyses (data not shown).
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the intervention group after 12 months (16.3%; 95% CI,
14.1% to 18.8%), compared with the control group (10.0%;
95% CI, 8.3% to 12.0%). In contrast, the probability of referral
of a white patient did not signiﬁcantly differ at baseline or
postintervention between groups (Figure 2, Table 2).
The three-way race3time3intervention interaction was
statistically signiﬁcant (P=0.05), indicating the increase over
time in the intervention versus control arm differed by race.
Although black versus white referral was higher at both baseline (OR, 1.31; 95% CI, 1.11 to 1.55) and postintervention
(OR, 1.56; 95% CI, 1.31 to 1.86), as some facilities had high
proportions of black patients rather than a racial disparity, the
ratio increased by 19% from baseline to 12 months postintervention (Table 3).
Black patients in control facilities were more likely to be
referred than white patients in control facilities, both at baseline
(OR, 1.57; 95% CI, 1.22 to 2.03) and postintervention (OR,
1.48; 95% CI, 1.13 to 1.94). However, in the intervention group,
the OR increased from 1.09 (95% CI, 0.87 to 1.37) at baseline
to 1.65 (95% CI, 1.31 to 2.06) at postintervention (a 1.5-fold
increase over time) (Table 3).
Secondary Outcome Results: Evaluation and
Waitlisting

By the end of the intervention (December of 2014), patients in
intervention versus control facilities were more likely to have
been evaluated (8.1% versus 4.8%; P,0.001) or waitlisted
(1.9% versus 1.1%; P=0.002); effects were more pronounced
among black versus white patients (Table 4).
Fidelity Measures

Secondary Outcome Results: Disparity Reduction

As shown in Figure 2 and Table 2, the estimated mean proportion of transplant referrals for a black patient at baseline
was not signiﬁcantly different between the control and intervention groups; however, referral was signiﬁcantly higher in

A 20-item survey completed by 65 of 67 intervention facilities
showed that participation in the nine “required” intervention
components ranged from 56.9% (transplant education
month) to 100% (facility in-service orientation to transplant)
(Supplemental Table 3).22

Table 2. Adjusted mean proportion of referrals for kidney transplant evaluation for RaDIANT Community Study intervention
group versus control group among black and white patient populations within dialysis facilities at baseline (2013) and after the
intervention (2014)
Race

Year

Group

Mean Proportion of
Patients Referred (95% CI)

Mean Difference in Proportion of Patients Referred
between Intervention and Control (95% CI)

All races
All races
All races
All races
Black
Black
Black
Black
White
White
White
White

2013
2013
2014
2014
2013
2013
2014
2014
2013
2013
2014
2014

Control
Intervention
Control
Intervention
Control
Intervention
Control
Intervention
Control
Intervention
Control
Intervention

11.7 (9.9 to 13.8)
10.8 (9.4 to 12.4)
10.2 (8.6 to 12.2)
17.4 (15.0 to 20.0)
11.8 (9.8 to 14.1)
10.4 (8.9 to 12.0)
10.0 (8.3 to 12.0)
16.3 (14.1 to 18.8)
7.8 (6.1 to 10.0)
9.6 (7.7 to 11.9)
7.0 (5.3 to 9.0)
10.6 (8.5 to 13.1)

–
20.9 (-0.6 to 2.5)
–
7.3 (5.5 to 9.2)
–
21.6 (-3.7 to 0.5)
–
6.4 (4.3 to 8.6)
–
1.8 (-0.4 to 3.9)
–
3.7 (1.6 to 5.9)

Mean proportions were adjusted for time and facility-level random effects. –, reference group.
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Figure 1. The RaDIANT Community Study ﬂow diagram for dialysis facility selection in Georgia.

DISCUSSION

In this large, dialysis facility–based, randomized trial among
134 dialysis facilities treating .9000 patients with ESRD, we
found that dialysis facilities that received a multicomponent
educational and outreach intervention had a 75% increased
adjusted odds of referral for kidney transplant evaluation over
the 1-year time period. We also found that the intervention
activities were more effective in increasing referrals among
black versus white patients. For black patients, the absolute
proportion of prevalent patients with ESRD referred for transplant evaluation increased from 10% at baseline to 16% at 1
year in the intervention group, resulting in a signiﬁcant reduction in racial disparity in transplant referrals.
Long-standing research shows that black patients are less
likely than white patients to receive a kidney transplant,1 and
these racial disparities have been documented in the provision
of patient education about transplantation within a dialysis
facility,9 patient interest in receiving a transplant,9 referral
from a dialysis facility to a transplant center for transplant
evaluation,2 starting3 and completing the required transplant
medical evaluation, waitlisting,4 and receipt of a living or deceased donor transplant.5–9 There are numerous reasons10 for
these racial disparities, and the most modiﬁable barriers exist
before waitlisting.9,11

However, few interventions have been conducted to reduce
disparities in the early steps of the transplant process.23 A 2012
Agency for Healthcare Research & Quality report, Quality
Improvement Interventions to Address Health Disparities, found
in a review of 791 studies that no study was identiﬁed in the
ESRD population that speciﬁcally examined health disparity
reduction as an end point. Although numerous studies have
described the effectiveness of interventions on improving
transplant knowledge and education and increasing living donor transplantation, 24–26 many have focused on the less
advantaged population (e.g., the black population), making
it difﬁcult to know whether widespread adoption of the intervention would increase access to transplant for all groups,
or whether it has the potential to reduce racial disparity. To our
knowledge, this is the ﬁrst study that has shown that the intervention studied was effective among both black and white
patients with ESRD, but was more effective among black patients. These results suggest that, when targeted to dialysis
facilities with low transplant performance and a high proportion of black patients with ESRD and/or racial disparity in
transplant referral, a multicomponent educational and outreach intervention could reduce disparities in access to kidney
transplantation.
There are several weaknesses to this study that should be
noted. First, the intervention was multicomponent, and thus it
is not possible to discern which speciﬁc components of the
intervention are more or less effective in improving transplant
referrals. Second, referrals for transplantation were reported
by transplant centers, but the validity of this measure is
unknown. Third, our analysis was not powered sufﬁciently to
examine longer-term outcomes, such as waitlisting and transplantation. However, our preliminary results examining
evaluation and waitlisting within the ﬁrst year of the intervention show promising results, with a reduction in racial
disparities at these later steps in the transplant process. Finally,
the multipronged selection strategy of facilities (i.e., those that
had racial disparity in referral as well as those that had low
referral overall but may not have had a racial disparity) resulted in a sample in which baseline referral was higher among
blacks compared with whites. Thus, the study did target some
dialysis facilities that were already referring a greater proportion of blacks compared with whites at baseline. However,
racial disparities in access to multiple steps of the kidney

Table 3. Effectiveness of the RaDIANT Community Study intervention stratiﬁed by race of patient population within Georgia
dialysis facilities
Adjusted OR for Transplant Referral (95% CI)
Time

Comparison

Overall

White

Black

Baseline
12 Months

Intervention versus control
Intervention versus control

Baseline
12 Months

Black versus white
Black versus white

0.94 (0.74 to 1.20)
1.75 (1.36 to 2.26)
Overall
1.31 (1.11 to 1.55)
1.56 (1.31 to 1.86)

1.25 (0.88 to 1.79)
1.59 (1.10 to 2.29)
Control
1.57 (1.22 to 2.03)
1.48 (1.13 to 1.94)

0.87 (0.67 to 1.12)
1.76 (1.35 to 2.30)
Intervention
1.09 (0.87 to 1.37)
1.65 (1.31 to 2.06)

ORs (95% CI) and group differences (95% CI) were adjusted for time and facility-level random effect.
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Table 4. Transplant evaluation and waitlisting among dialysis patients in the RaDIANT Community Study during the
intervention year (2014)
Evaluated at a Georgia Transplant Center
Patient Race
All patients
Black
White

Waitlisted at a Georgia Transplant Center

No. Evaluated/All Dialysis Patients (%)

No. Waitlisted/All Dialysis Patients (%)

Intervention

Control

P-Value

340/4203 (8.1)
262/3205 (8.2)
51/963 (5.3)

240/4817 (4.8)
169/3515 (4.8)
53/1268 (4.2)

,0.001
,0.001
0.15

a

Intervention

Control

P-Valuea

80/4203 (1.9)
58/3205 (1.8)
17/963 (1.8)

54/4817 (1.1)
34/3515 (1.0)
15/1268 (1.2)

0.002
0.003
0.25

a

Intervention versus control, by chi-squared test.

transplant process are well documented, and the interventions
in this study emphasized both increased referral and a reduction in racial disparities.
Prior studies have suggested that targeting ESRD regions
with the most racial disparity in transplant receipt could
reduce the overall racial disparity in referral to the kidney
transplant waiting list by 25% in the United States.27 The
RaDIANT Community Study targeted one sixth of the black
patients with ESRD receiving treatment from dialysis facilities in Georgia, showing that a multicomponent educational
and outreach initiative improved kidney transplant referral
and reduced racial disparity in referral in a state with the
lowest rate of kidney transplantation and highest proportion
of black patients with ESRD.17 This multicomponent intervention could be adapted for use by other ESRD networks
and/or other members of the kidney community to improve
access to transplantation and/or reduce racial disparities in
access to kidney transplantation. Longer-term follow-up is
needed to conﬁrm whether the RaDIANT Community Study
helped to reduce disparities in subsequent access to kidney
transplantation.

CONCISE METHODS
Study Design
The RaDIANT Community Study was a dialysis facility–level, randomized, clinical trial designed to test the effectiveness of a multicomponent intervention in increasing patient referral for kidney
transplantation within dialysis facilities. Before initiation of intervention activities, the RaDIANT Community Study was registered on
Clinicaltrials.gov (identiﬁer: NCT02092727) and approved by Institutional Review Boards at Emory University, Georgia Regents University, and Piedmont Hospital.

Target Population and Setting
Approximately 47% of the dialysis facilities in ESRD Network 6’s
service areas are located in Georgia, and facilities in Georgia treated
.12,000 dialysis patients in 2012.28 The RaDIANT Community
Study targeted 134 Georgia outpatient dialysis facilities, representing
nearly half (47%) of all Georgia dialysis facilities and .9000 patients,
including .5000 black patients with ESRD, according to data from
the 2012 Dialysis Facility Report.
J Am Soc Nephrol 28: 935–942, 2017

Sample Size, Inclusion/Exclusion Criteria, and Dialysis
Facility Randomization
We estimated that a sample size of 134 dialysis facilities (67 facilities in
each arm) would achieve 80% power to detect a moderate absolute
difference of 4.8% in referral between the intervention and control
groups, at 5% signiﬁcance level. In 2012, there were 283 dialysis
facilities open in Georgia. A total of nine facilities had a 6-month
patient population count of #12 patients aged ,70 years, and were
excluded. The remaining facilities (n=274) were next classiﬁed by
whether they had either (1) a black versus white racial disparity in
referral (n=75 facilities), deﬁned as an absolute proportion of referrals higher among white patients compared with black patients; or
(2) a within-facility referral proportion ,50th percentile of the 274
facilities (n=59 facilities). The 134 facilities that met either criteria
were selected for randomization in a 1:1 fashion, using a random
number generator (Figure 2).

Transplant Center Data Collection
Data on all patients referred from a dialysis facility to any of the three
Georgia transplant centers were collected as previously described.18,29
Patient data included age, race/ethnicity, date of dialysis start, date of
transplant referral, date of evaluation, and waitlist status. Referral
date was deﬁned as the date on which a faxed transplant referral
form from a dialysis facility, referring physician, or self-referral was
received by the transplant center. Each transplant center securely sent
patient-level data to ESRD Network 6, where each referral was
assigned a dialysis facility on the basis of the facility the patient was
receiving care at the time of the referral. Patient data were deidentiﬁed
and linked via unique provider number to dialysis facility–level data
using publicly available 2012 Dialysis Facility Report data.

Control/Comparison Group (Study Arm 1)
Dialysis facilities randomized to the standard intervention did not
receive any speciﬁc interventions related to transplant education. By
law, all dialysis facilities are required to educate patients about
transplantation as a treatment option within the ﬁrst 60 days of ESRD
start, and record the assessment of this on patients’ Medicare eligibility
(CMS-2728) forms.

Multicomponent Intervention (Study Arm 2)
The SEKTx Coalition aimed to develop a sustainable, multicomponent, multilevel quality improvement intervention targeting dialysis
facility staff and patients. SEKTx Coalition members participated in
The RaDIANT Community Study
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Outcome Measures

Figure 2. Adjusted mean proportion of dialysis facility referrals
for RaDIANT Community Study intervention group versus control
group among the black and white patient population within
dialysis facilities at baseline (2013) and after the intervention
(2014).

face-to-face and phone conference meetings over several months to
design and choose intervention activities. Intervention components
were developed by SEKTx Coalition members using core concepts of
the Social Ecological Model, which proposes that individual, interpersonal, community, organizational, and societal factors should
be taken into account when planning and implementing health
promotion interventions.30 Final interventions were selected by
Coalition members on the basis of the core tenets of prior quality
improvement interventions at dialysis facilities, the feasibility of
implementation, sustainability beyond the study, and perception of
acceptance among stakeholders.
Intervention activities were delivered over a 1-year time period
(January of 2014 to December of 2014) and were designed to target
multiple levels, including patient, dialysis facility staff (e.g., nephrologists, social workers, and nurses), and facility leadership (i.e., Medical Director) levels. For example, several interventions targeted
facility policies and protocols, including the requirements that facilities create their own transplant referral quality improvement plan,
work with ESRD Network 6 on quality improvement assistance and
review, and conduct their own transplant education activities. Medical Directors received facility-speciﬁc information about transplant
referral rates and racial disparities in their referral. Facility staff were
encouraged to participate in quality improvement activities and attend monthly educational webinars developed by SEKTx Coalition
members.31 Patients were encouraged to participate in a patient and
family transplantation advisory group, a mentoring program to speak
with prior transplant recipients, and utilize a patient educational
toolkit about transplantation that included patient educational material and a shared clinical decision aid for treatment options,32 and
had the opportunity to participate in a movie night that showed a
culturally sensitive living donor transplant education video focused
on encouraging living donation among the black population.26 The
major intervention activities are described in Supplemental Table 3
and are as previously described.18
940
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The primary outcome of the RaDIANT Community Study was the
change in facility-level transplant referral for patients aged ,70 years
from baseline to 12 months. Baseline referral for either the intervention or control group was calculated as the number of unique referrals
in a dialysis facility over the 12-month period preceding the intervention (January of 2013 to December of 2013) divided by the total
number of patients with ESRD within the facility for that time period.
The postintervention crude referral rate was measured as the number
of unique referrals generated from January of 2014 to December of
2014 divided by the total number of patients with ESRD within the
facility for the same 12-month intervention period. Patient-level
transplant referral data with facility identiﬁers were collected from
all of the transplant centers in Georgia, and aggregated to summarize
the total number of referrals to any transplant center in the state
divided by the total number of adult patients with ESRD aged ,70
years in the facility within the year.
A secondary outcome was the reduction in black versus white racial
disparity in transplant referral from baseline to 1 year after the
intervention. The reduction in racial disparity was measured as the
difference between black and white patients in the proportion of
patients referred for transplantation from baseline to 1 year.
Additional secondary outcomes of evaluation start and waitlisting
during the intervention year (2014) were also examined by intervention status.

Fidelity Measures
ESRD Network 6 staff monitored participation in required activities
on a monthly basis and by emailing a survey to project leadership at the
end of the study to evaluate intervention uptake.

Statistical Analyses
All analyses were conducted as intention to treat, i.e., all facilities
randomized to the intervention group at baseline were considered
to have received the intervention, even if the facilities did not participate in intervention activities. Descriptive facility-level baseline
characteristics were compared and differences between study arms
at baseline were evaluated using either t tests or nonparametric equivalents for continuous variables, and chi-squared test for categorical
variables. Any statistically signiﬁcant differences in baseline characteristics were assumed to be by chance; sensitivity analyses were conducted to adjust for any chance differences in characteristics between
study groups.
Due to the binomial nature of the outcomes (proportions of
overall, white, and black referral rates), a generalized mixed-effects
model was used to test for intervention effects on facility-level referral
rates for the control and intervention group. Speciﬁcally, a random
intercept model was used to account for clustering within facilities and
test for differences in proportion of transplant referrals by study arm at
12 months (postintervention), after accounting for baseline referrals.
A linear growth trajectory (between baseline and postintervention)
was ﬁtted to the observed data to evaluate whether individuals in the
intervention group were referred at a faster linear rate compared with
those in the control group. Treatment (intervention status: 0/1), time
(baseline and postintervention), and treatment3time interaction
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were treated as ﬁxed factors. A treatment contrast was estimated at
each time point, as well as over time, for the two arms as a measure of
likelihood of being referred in the intervention versus control group
after adjustment for facility-level variation.
For our secondary outcome, disparity in black versus white
referrals, we used facility-level referrals stratiﬁed by race (black versus
white) as the outcome and repeated our mixed-effects model to
include race as an independent factor. Race3time, race3intervention, and race3intervention3time interactions were included to test
for racial differences in referrals over time, across the study arms, and
the combination of the two factors. Using the white referral rate as the
reference, the OR (and 95% CI) of referring a black patient was
estimated postintervention relative to baseline. Similar ORs and
95% CIs stratiﬁed by study arms were also estimated.
SAS 9.4 and Stata v.14 software were used for data organization and
analyses. All P values were two-sided and considered statistically signiﬁcant at the P,0.05 level.
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