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ARTICLE INFO ABSTRACT
Keywords: While extensive literature exists on barriers and strategies to increase minority participation in clinical trials,
Minority recruitment progress is limited. Few strategies were evaluated in randomized trials. We studied the impact of RECRUIT, a

Cluster-randomized trial
Intervention mapping
Continuous quality improvement
Specialty clinics

trust-based, cluster randomized minority recruitment trial layered on top of four traditional NIH-funded parent
trials (BMT CTN, CABANA, PACES, STEADY-PD III; fifty specialty sites).

RECRUIT was conducted from July 2013 through April 2017. Intervention sites implemented trust-based
approaches customized to individual sites, promoting relationships between physician-investigators and
minority-serving physicians and their minority patients. Control sites implemented only parent trials' recruitment
procedures. Adjusting for within-site clustering, we detected no overall intervention effect, odds ratio 1.3 (95%
confidence limits 0.7,2.4). Heterogeneity among parent trials may have obscured the effect. Of the four parent
trials, three enrolled more minorities in intervention versus control sites. CABANA odds ratio = 4.2 (adjusted
95%CL 1.5,11.3). PACES intervention sites enrolled 63% (10/16) minorities; control sites enrolled one partici-
pant in total, a minority, yielding an incalculable odds ratio. STEADY-PD III odds ratio = 2.2 (adjusted 95%CL
0.6,8.5). BMT CTN odds ratio < 1, 0.8 (adjusted 95%CL 0.4,1.8).

In conclusion, RECRUIT findings suggest the unique trust-based intervention increased minority recruitment to
intervention trials in % of studied trials. Physician-investigators' participation was critical to recruitment success.
Lack of commitment to minority recruitment remained a barrier for some physician-investigators, especially in
control sites. We recommend prospective physician investigators commit to minority recruitment activities prior to
selection as site investigators and trial funding include some compensation for minority recruitment efforts.
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1. Introduction

Clinical trials of health interventions often lack racial and ethnic
diversity [1-3], although prior research suggests different races/eth-
nicities have varying responses to some interventions [4-6]. Conse-
quently, research extrapolated from largely non-Latinx White
populations informs clinicians and scientists, A growing proportion of
Americans may receive less than full benefit from clinical and biomed-
ical advances and may be exposed to treatments untested in their pop-
ulations [4,7].

Extensive observational literaturedocuments barriers and strategies
to increase minority participation in trials [7-11]. Few strategies have
focused on specialty clinics and few have been evaluated in randomized
trials [12-14]. One review of approaches to effective recruitment and
retention of minority research participants identified few randomized
assessments. The authors recommended that federal and state public
health agencies support analytical or hypothesis-testing of recruitment
and retention research. [15]

Observational and anecdotal community-based participatory
research (CBPR) led to the assumption that CBPR approaches are helpful
in minority recruitment. An in depth review of over 2800 studies by
authors from Mayo Clinic resulted in 66 studies in the United States that
met the authors' criteria as using approaches to engage the community
with a focus on minority enrollment. Of the 66, 62 were observational
documenting lessons learned in minority recruitment across a spectrum
of community-related activities. Four studies were observational and
analytic or used mixed methods. A primary theme was the role of
community engagement in promoting community trust. In general,
CBPR effectively identified potential participants with conditions of
high prevalence easily observed in the community (e.g. hypertension,
diabetes, obesity, etc.). However, there was a paucity of rigorous ran-
domized comparisons of CBPR approaches to recruitment. [16]

Among few randomized trials of approaches to minority recruitment
in the community one successful randomized trial showed the use of
church settings for minority recruitment to be more effective than other
settings or approaches in minority recruitment to colon cancer screening
trial. [12] Another successful randomized trial compared four ap-
proaches to direct mailing in the minority community with the primary
outcome being increased minority completion of a screening question-
naire for a weight management study. [17] There was no randomized
comparison of approaches to increase the percent of minorities enrolled
in the trial itself.

Community-based approaches can be less helpful for the lower
prevalence conditions typically treated in specialty practices (e.g. on-
cologists, cardiologists, rheumatologists) as the yield of potential par-
ticipants from broad-based community approaches is likely to be small.
Thus specialty clinics generally rely their own patients or physician re-
ferrals. [8,9] It is in specialty clinics where many treatments for complex
diseases are assessed, and as noted, these trials often lack minority
participation, partly attributable to the lack of access for minority pa-
tients to specialty clinics. [18-20] Only a few randomized minority-
targeted recruitment trials focused on specialty clinics. A randomized
trial of an approach to minority recruitment in Parkinson's disease
specialty clinics was not successful. [13] A randomized trial of coaching
to increase potential trust in cancer clinical trials was also not successful
and did not assess the role of physicians in recruitment. [14]

Minority-serving community physicians may be reluctant to refer
their patients to specialists' clinics because of issues of trust in physician-
investigators. [21-25] Findings suggest that physician-investigators
need to develop trusting relationships with minority-serving physi-
cians if they expect these physicians to refer patients to clinical trials.
The trust-related barriers for minority-serving physicians, regardless of
their own race/ethnicity, mirror trust-related issues that exist for their
minority patients [24]. In a detailed review of issues in minority
recruitment to cancer treatment trials, lack of trust of community phy-
sicians in physician-investigators was identified as a barrier, as well as
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lack of trust among potential participants. [25]

The Parkinson's recruitment trial informed the design of The Ran-
domized Recruitment Intervention Trial (RECRUIT). [13] A primary
difficulty with the Parkinson's recruitment trial was its “one-size-fits-all”
design. RECRUIT was conducted in specialty clinics in four NIH-funded
intervention trials where all four trials desired to increase minority
recruitment. RECRUIT investigators encouraged each specialty clinic to
tailor their recruitment intervention to the needs of their site empha-
sizing participation by the physician-investigators at each site. RECRUIT
was the largest randomized trial ever conducted in specialty clinics to
assess approaches to minority recruitment. We present results of RE-
CRUIT and lessons learned to provide guidance to future clinical trials in
specialty clinics that wish to increase minority participation.

2. Methods
2.1. Study design, setting, and hypothesis

RECRUIT was an un-blinded, cluster-randomized, minority recruit-
ment trial, layered on top of four separately funded NIH-funded multi-
site trials (parent trials) treating four different conditions. To be eligible
for RECRUIT a parent trial had a randomized design and studied a
treatment for a condition requiring a specialist such as an oncologist,
cardiologist, or rheumatologist. Each parent trial included at least six
clinics (sites). Each site was to randomize at least 10 participants to the
parent trial. Each parent trial had a commitment to increasing minority
enrollment. The sponsor of each parent trial, whether NIH or industry,
and the parent trial Coordinating Center principal investigator approved
participation in RECRUIT. Our goal was to enroll enough parent trials to
obtain 60 sites. Sites were not consented until after the enrollment of a
parent trial. Not all sites within a parent trial were eligible for RECRUIT.
Each eligible site within an individual parent trial had to have at least
20% minorities in the age group of interest to the specific parent trial
living within 30 miles of the site. Also, to participate in RECRUIT, each
site Principal Investigator and Coordinator consented to be randomized
to intervention or control without knowing the specifics of the recruit-
ment intervention (since the RECRUIT trial was un-blinded).All sites
agreed to attend a six-hour off-site kick-off meeting if randomized to the
intervention. Once identified, all consenting eligible sites from an
enrolled parent trial were randomized to the RECRUIT intervention or
control. The cluster-randomized design was chosen so that all staff
within a specialty site would have exposure to the RECRUIT intervention
or control, depending on the site's randomization assignment. Within
site contamination would be limited. Sites, the units of analyses, were
matched within parent trial, where possible, on total minorities living
within a 30-mile radius of the site, past minority recruitment or pro-
jected minority enrollment at the site, and geographic region. Within
each pair, sites were randomly assigned to intervention or control using
simple randomization. Simple randomization for each pair was based on
a single sequence of random assignments, in this case a random numbers
table. Three sites were randomized in PACES after site matching and site
randomization for the parent trial had been completed. We used simple
randomization to assign late enrolling sites to intervention or control,
and by chance all three sites were assigned to intervention. Other spe-
cifics of the trial design were published elsewhere [26,27]. The primary
outcome of RECRUIT was the proportion of minorities enrolled in
intervention and control group sites. We tested the alternative hypoth-
esis that the proportion of minorities recruited in sites receiving the
trust-based educational program, coached in continuous quality
improvement approaches, and coached in approaches for active
listening would exceed the proportion of minorities recruited in control
sites. We followed all enrolled sites for two years after their RECRUIT
enrollment or until parent trial recruitment ended, whichever came first.
All site follow-up concluded by April 2017. RECRUIT was not powered
to detect parent-trial specific differences in overall recruitment or mi-
nority recruitment. Because the four parent trials had many design
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differences (see Discussion), we planned additional subgroup analyses
by parent trial. RECRUIT was not designed to track participants' reten-
tion in the parent trials.

In RECRUIT we defined minorities as racial/ethnic groups tradi-
tionally underrepresented in clinical trials (i.e., all groups except non-
Latinx Whites). By this definition Asians were considered minorities in
addition to other persons of color. Selected sites had populations in the
age group being studied in their trial of least 20% minority, living within
30 miles of the site. We defined minority-serving physicians as physi-
cians serving minorities in this area.

2.2. RECRUIT trust-based and continuous quality improvement
intervention

Control and intervention sites both followed recruitment procedures
prescribed by the parent trial. The intervention for RECRUIT was
developed using Intervention Mapping, based on theory, and extensive
preliminary research [27]. Intervention site physician-investigators
(specialists) and coordinators attended a six-hour off-site kick-off
meeting. We provided information on the minority recruitment litera-
ture, on the importance of minority recruitment for the condition
studied in the parent trial, and on strategies to increase trust between
physician-investigators and minority-serving physicians [24,28]. Mi-
nority patients referred by their own physicians were expected to be
more likely to participate in a clinical trial [29,30]. The trust triangle
(Fig. 2) was a key aspect of the trust-based intervention [26]. During the
kick-off meeting intervention site physician-investigators and co-
ordinators were guided in continuous quality improvement approaches
to identify site-specific barriers for increasing referrals from local mi-
nority serving physicians, and for increasing minority recruitment in
general [31,32]. To facilitate identification of minority-serving physi-
cians we provided intervention sites at the kick-off meeting with census
maps of areas within 30 miles of their site showing locations of minor-
ities in the age group of interest to the trial. Sites were encouraged to
recruit as many minorities as possible without consideration of the
incidence or prevalence of the condition under study.

Full details on the recruitment intervention were published in the
RECRUIT design article [26] and in the qualitative article on interven-
tion development and intervention mapping [27]. The RECRUIT inter-
vention was based on several years of preliminary research with some
sources of past funding identified in the Acknowledgements Section of
this manuscript. The former article gave specifics on intervention de-
livery during each of the four webinars. The latter article on develop-
ment of the intervention,provided the intervention social cognitive
theory (SCT) determinants, methods, and practical applications. Addi-
tionally the latter article provided the title, content activity, and take
home activity for the kick-off and each of the four subsequent webinars
(modules).For five to six months after the kick-off, during three one-
hour webinars with intervention site physician-investigators and co-
ordinators, we reinforced the themes as defined by intervention map-
ping and reviewed sites' updated continuous quality improvement plans.
To facilitate minority recruitment we coached physician-investigators
and coordinators in techniques of active listening to minority-serving
physicians and to potential minority participants as a trust-building
approach. The final coordinators' webinar focused on using participant
navigation [33] for minority recruitment. Intervention site coordinators
received monthly calls from RECRUIT team members to problem solve
and reinforce trust-based strategies and continuous quality improve-
ment plans [26,27].

2.3. Data collection

Monthly, all site coordinators sent de-identified screening and
recruitment logs with age group, race/ethnicity, and gender to the RE-
CRUIT team that coordinated the RECRUIT trial. We collected no in-
formation on contacts with minority-serving physicians to avoid
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influencing control sites and we did not have site permission to contact
trial patient participants directly. Parent trial coordinating centers
provided site screening and recruitment data as of trial drop-out dates
for any sites dropped from the parent trial or for RECRUIT drop-outs as
of the end of RECRUIT. There were no missing values for the primary
outcome (proportion of minorities enrolled) or for counts of participants
enrolled or minorities enrolled.

2.4. Sample size and statistical analysis

Sample size (number of sites per intervention and control) required
estimation of across site correlation and variability. RECRUIT was
powered to detect a 0.10 absolute difference from a range of control
proportions of minorities recruited (0.05 to 0.15), assuming a 2-sample
test and an intra-cluster (specialty clinic) correlation, ICC, of 0.10. An
ICC of 0.1 has been a commonly used benchmark in medical studies.
[34,35] With a two-sided alpha of 0.05, 30 specialty clinics per group,
and an average cluster size of 10 participants per specialty clinic, a
power of 83% or greater could be achieved to detect a difference if one
exists. RECRUIT was not powered to detect differences in secondary
outcomes or sub-groups. [26]

Initially we planned to enroll two large parent trials and a total of 60
sites. We implemented a planned generalized estimating equations logit-
link model to analyze participants' minority status (yes, no) with inde-
pendence working correlation structure to take the clustered design into
account, and we included parent trial as a covariate. This approach
allowed for comparison of the primary outcome, the proportion of mi-
nority participants enrolled in intervention and control sites, using an
odds ratio. Two intervention sites from PACES and six control sites (2
from CABANA, four from PACES), enrolled no participants yielding
unidentifiable proportions (0/0) for the logit-link analysis [26]. The
imbalance in unidentifiable values did not appear random since more
control than intervention sites reported 0/0 and six PACES sites reported
0/0, more than any other trial. These unidentifiable values differ from
missing values as the numerator and denominators of the proportions
were observed, but were zero. We omitted those sites with unidentifiable
proportions from the primary overall analysis and from the sub-group
analyses by parent trial where applicable (CABANA and PACES only).

To perform an intention-to-treat sensitivity analysis including all
enrolled sites, we developed a novel re-parameterization of the GEE
model [36]. The re-parameterization allowed a test of the primary hy-
pothesis accommodating the eight sites with no participants enrolled.

As secondary descriptive analyses, using negative binomial re-
gressions, we compared counts of potential participants screened and
potential minority participants screened between intervention and
control sites. We compared counts of participants enrolled and minority
participants enrolled again using negative binomial regressions. We
presented proportions of participants enrolled by racial/ethnic sub-
groups within parent trials without formal statistical testing (Table 3).
In keeping with NIH reporting guidelines we also presented the pro-
portion of female participants enrolled by trial.

Although RECRUIT was not powered to detect parent-trial specific
differences in overall recruitment or minority recruitment, we planned
additional descriptive GEE logit link subgroup analyses by parent trial.
RECRUIT was not designed to track participants' retention in the parent
trials. Only the principal investigator, program manager, and bio-
statisticians saw outcome data before the trial intervention ended. All
analyses were performed in SAS Version 9.4.

3. Human participant protection

All participating physician-investigators and coordinators provided
written informed consent according to The University of Texas Health
Science Center at Houston Institutional Human Subjects Review Board
(IRB) procedures. Parent trial Coordinating Centers and participating
parent trial sites received local IRB approval to send de-identified
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screening and recruitment data to the RECRUIT team. All intervention
and control sites obtained local IRB approval to participate in their
respective parent trials.

4. Results

Fig. 1, the CONSORT Diagram, previously published [26] now in-
cludes data on sites lost-to-follow up. The search for parent trials began
in late 2011 and enrollment occurred between August 2012 and
November 2014. Although we extended the search for parent trials,
parent trial enrollment, and site recruitment an additional two years
beyond the planned two-year recruitment time frame, we could enroll
only 50 sites. The impact of the decrease in number of sites on the power
of the trial is described in the Appendix. Enrolled parent trials included:
CABANA [37], PACES [38], STEADY-PD III [39], and an aggregate of
four small trials from the Blood and Marrow Transplant Clinical Trials
Network (BMT CTN) [40]. The Consort Diagram, Fig. 1, indicates the
conditions and treatments studied in each parent trial and the clincalt
rials.gov links for the trials. The CABANA began in November 2009
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and did not join RECRUIT until October 2013 in hopes of increasing
recruitment in general as well as recruitment of minorities. The PACES
trial, a secondary cancer prevention trial had just started and was having
recruitment difficulties when the investigators signed up for RECRUIT.
STEADY-PD III was also just beginning. STEADY-PD III recruited rapidly
using a unique broad-based community outreach to the target a popu-
lation of early, untreated PD participants and successfully engaged
Parkinson's disease organizations to increase overall recruitment. Mul-
tiple BMT CTN trials were included to determine if minority recruitment
could be increased across the BMT CTN trials networks and were
beginning participant recruitment when enrolled in RECRUIT. More
specific details for the individual parent trials can be found through the
clinicaltrials.gov links. A total of 50 sites from the four trials (Appendix
B) were consented and randomized between July 2013 and February
2015. Follow-up of the last sites concluded in April 2017. Eight more
months were required to transcribe qualitative interviews of site in-
vestigators. Nineteen additional months were required to develop and
publish on our new intent-to-treat statistical methods [36].

The CONSORT Diagram highlights the difficulties of parent trial and

16 Parent trials assessed
for eligibility

!

A4

12 (75%) Parent trials
excluded or declined

4 (25%) Parent trials
eligible and agreed ?

v

! |

258 Total parent trials’
sites screened for
eligibility

v

7 (44%) Parent 5(31%)
Trials declined Parent trials
excluded

147 (57%) Sites eligible

|

50 (34%) Sites agreed and
randomized

26 (52%) Sites allocated to intervention
e 23 (88%) Received intervention
e 1 (4%) Received intervention but dropped out
early due to lack of IRB approval
e 2 (8%) Did not receive intervention, dropped out
due to staff shortage

N

24 (48%) Sites allocated to control
e 21 (88%) Received control
e 2 (8%) Received control but dropped out
early due to closure of parent trial at
specialty clinic
e | (4%) Did not receive control dropped out
due to staff shortage

}

26 (100%) Analyzed

)

24 (100%) Analyzed

*Parent trials meeting eligibility criteria and agreeing to participate in RECRUIT:

Catheter Ablation versus Antiarrhythmic drug for Atrial Fibrillation (CABANA) funded by the National Heart, Lung, and Blood Institute

(NHLBI) and Biosense Webster, Inc. NCT00911508

Preventing Adenomas of the Colon with Eflornithine & Sulindac (PACES) versus placebo funded by the National Cancer Institute (NCI) and

Cancer Prevention Pharmaceuticals, Inc. NCT01349881

Efficacy of Isradipine vs Placebo in early Parkinson’s disease (STEADY-PD III) funded by National Institute of Neurological Disorders and
Stroke (NINDS) and Michael J. Fox Foundation for Parkinson’s Research. NCT02168842
Blood and Marrow Transplant Clinical Trials Network (BMT CTN) funded by the National Cancer Institute (NCI) NCT02120157
a)  Multi-Center Biologic Assignment Trial Comparing Reduced Intensity Allogeneic Hematopoietic Cell Transplant to
Hypomethylating Therapy or Best Supportive Care in Patients Aged 50-75 with Intermediate-2 and High Risk Myelodysplastic

Syndrome (BMT CTN 1102);

b) A Multi-center Phase II Trial of Randomized Novel Approaches for Graft Versus Host Disease Prevention Compared to

Contemporary Controls (BMT CTN 1203);

¢) A Randomized, Multi-Center Phase III Trial of Calcineurin Inhibitor-Free Interventions for Prevention of Graft Versus Host

Disease (BMT CTN 1301);

d) Multicenter Phase II, Double-blind Placebo Controlled Trial of Maintenance Ixazomib after Allogenic Hematopoietic Stem Cell
Transplantation for High Risk Multiple Myeloma (BMT CTN 1302).

Fig. 1. Recruit consort diagram. previously published in part. [26]
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site recruitment. Only 4/7 eligible parent trials chose to participate in
RECRUIT. Of 147 eligible sites in the four participating parent trials,
only 50 sites consented to participate. Eligible parent trial refusals and
eligible site refusals from participating parent trials gave similar primary
reasons: concern about potential staff time and resources for minority
recruitment activities. More details on refusals were provided in the
RECRUIT design paper [26]. The participating sites' principal in-
vestigators and coordinators were generally more motivated to recruit
minorities than refusing sites; however, randomization provided some
balance in motivation between intervention and control arms.

We did not detect differences between intervention and control sites
in baseline site characteristics (Appendix C). The largest baseline dif-
ference was in numbers of participants enrolled in any type of previous
trial conducted by the sites, with more participants enrolled in control
site trials. We detected minimal demographic differences between
intervention and control physician-investigators or coordinators (all p-
values >0.20). Of the physician-investigators, 60% were non-Latinx
White as were 71% of coordinators. Because physician-investigators
and coordinators in the four parent trials were predominantly non-
Latinx White [26], similar to most specialist practices, racial/ethnic
participant-provider concordance [41] was unlikely.

4.1. Primary analysis

Results are presented in Table 1. After excluding the eight sites with
unidentifiable values we detected no overall intervention effect on the
proportion of minority enrolled, odds ratio 1.3 (95% confidence limits
0.7, 2.4). Although RECRUIT was not powered to detect intervention
effects by parent trial, the pre-planned analysis by trial (strata) was
conducted. Three of four parent trials trended in the direction of
enrolling more minorities in the intervention versus control group. The
95% confidence limits for CABANA excluded 1.0. The PACES model did
not converge because Paces control sites enrolled only enroll one
participant, a minority, among combined control sites. Paces interven-
tion sites enrolled 63% (10/16) minority participants. The STEADY-PD
III odds ratio was 2.2 (95% confidence limits 0.6, 8.5). The intention-to-
treat sensitivity analysis including all sites gave results similar to the
primary analysis, rate ratio 1.3 (95% confidence limits 0.8, 2.2).

4.2. Count data

We detected parent trial-intervention interactions in analyses of all
counts so we reported count ratios by parent trial (Table 2a). The count
ratios for minority participants screened were greater than 1.0 for three
of the four trials. The count ratio for PACES was 20.9, and confidence
intervals were wide (4.5, 97.5) due to the small number screened in the
control group (Table 2a).

Count ratios of minority participants enrolled were numerically
higher than 2.0 for three of the four parent trials. Confidence intervals
for these three parent trials were wide, particularly for PACES (0.8,

Table 1
Primary analysis for the proportion of minority enrolled.
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51.7) again because only a single participant was enrolled in the control
group. The confidence limits excluded 1.0 for CABANA.

4.3. Minority enrollment by race/ethnicity by parent trial

In minority sub-groups (Table 3) the largest intervention-control
difference was observed for Blacks, followed by Asians. Slightly more
Latinx participants were enrolled by control sites. Both CABANA and
STEADY-PD III completed overall trial enrollment shortly after the end
of RECRUIT. These data allowed comparison of minority recruitment in
the complete parent trials to minority recruitment in the RECRUIT sites
enrolled from those trials. CABANA activated a total of 173 sites
worldwide. Only 126 sites (73%) enrolled participants. Of the 2198
CABANA participants with known minority status, 10.2% were minor-
ities [37]. In contrast Table 3 shows all five CABANA intervention sites
in RECRUIT enrolled participants and 30% were minorities. Only three
of the five CABANA control sites in RECRUIT enrolled participants and
9% were minorities. STEADY-PD III parent trial activated 57 sites in the
US and Canada, and 55 sites (96%) enrolled 34 minorities (10.1%) [42].
Table 3 shows that seven STEADY-PD III intervention sites in RECRUIT
enrolled 19% minorities constituting 27% of total minorities enrolled in
the entire STEADY-PD III parent trial. The seven control sites in RE-
CRUIT enrolled 10% minorities.

4.4. Intervention adherence

All intervention group physician-investigators and coordinators
attended a kick-off meeting where they received training and partici-
pated in continuous quality improvement activities. Overall, 88% of
enrolled RECRUIT intervention sites participated (Fig. 1) in the com-
plete set of RECRUIT intervention webinars. We arranged make-up
sessions as needed to maintain 88% intervention adherence. The
make-up sessions duplicated the webinar the investigator or coordinator
missed.

Some site physician-investigators had difficulty or were reluctant to
make minority-serving physician contacts and sent site coordinators as
their representatives. During monthly coordinator calls, some inter-
vention site coordinators reported directly approaching community
practices, or sending pamphlets, brochures, or web blasts to the
minority-serving physicians in place of physician-investigator contact.
These activities had not been encouraged by RECRUIT. Coordinators
reported little minority recruitment success with these activities. The
marketing group at one BMT CTN intervention site organized a meeting
for community minority-serving physicians. Only one physician atten-
ded, similar to the experience of NET-PD [13]. Coordinators were
reminded to encourage direct physician-investigator contact with
minority-serving physicians. Table 4, based on qualitative interviews of
some participating physicians gives some information by trial on contact
with minority serving physicians for both intervention and control
specialist. BMT CTN showed less minority serving physician contact

0dds Ratio” 95% confidence limits” # of Sites (# of Observations)
All Parent Trials Combined” 1.3 0.7, 2.4 42 (387)
By Parent Trial®
BMT CTN 0.8 0.4,1.6 13 (196)
CABANA 4.2 1.6,11.3 8 (86)
PACES Model did not convergeLl - 7 (17)
STEADY-PD III 2.2 0.6, 8.5 14 (88)

@ Eight sites enrolling no participants, resulting in unidentifiable outcome proportions (0/0), were excluded from this analysis (2 control sites from CABANA, 2

intervention sites and 4 control sites from PACES).

b Generalized estimating equations, logit link model, independence working correlation structure. All confidence intervals adjusted for clustering.
¢ While analyses by parent trial were planned when the trial was designed, the trial was not powered to detect individual trial effects.
d Intervention sites enrolled 10 minorities (63%), all control sites combined enrolled only 1 participant, a minority.
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Table 2

Screening log counts, enrollment counts, and model-based effect size estimates.”
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2a. Screening Log Counts

Parent # Count of Count of Potential Count Ratio for Potential Count of Potential Count Ratio for Potential
Trial Sites Screening Logs Participants Screened Participants Screened (95%  Minority Participants Minority Participants Screened
Received® CcD creened (95% CI)
CABANA Intervention 5 97 443 0.7 (0.2, 2.9) 140 1.5(0.3,7.2)
Control 5 117 592 91
PACES Intervention 8 203 457 15.9 (4.3, 58.9) 267 20.9 (4.5, 97.5)
Control 5 84 18 8
STEADY- Intervention 7 33 55 1.1 (0.3, 3.8) 11 1.8 (0.4,9.3)
PD III Control 7 30 49 6
BMT CTN Intervention 6 99 276 1.5 (0.4, 5.0) 53 0.9 (0.2, 3.6)
Control 7 113 217 68
Overall” Intervention 26 432 1231 - 471 -
Control 24 344 876 173
2b. Enrollment Counts
Parent Trial # Count of Total Count Ratio for Total Participants Count of Minority Count Ratio for Minority Participants
Sites Participants Enrolled Enrolled (95% CI) Participants Enrolled Enrolled (95% CI)
CABANA Intervention 5 64 2.9(1.1,7.4) 19 9.5 (2.0, 45.0)
Control 5 22 2
PACES Intervention 8 16 10.0 (1.2,85.2) 10 6.3 (0.8,51.7)
Control 5 1 1
STEADY-PD Intervention 7 47 1.1 (0.5,2.5) 9 2.2 (0.6,8.0)
III Control 7 41 4
BMT CTN Intervention 6 98 1.2 (0.6,2.5) 15 0.9 (0.4,2.1)
Control 7 98 19
Overall” Intervention 26 225 - 53 -
Control 24 162 26

2 A negative binomial distribution was assumed for each of the count outcomes based on the over dispersion of the data. Covariates included intervention, parent
trial, and intervention by trial interaction.
b Intervention by trial interaction was detected, p < 0.03 for number of potential subjects screened, and p < 0.05 for potential minority subjects screened, p < 0.1 for
total participants enrolled, and p < 0.03 for number of minority participants enrolled. P-values <0.1 suggest an interaction is present so effect sizes are presented

separately by trial.

¢ Sites sent blank screening logs when they did not find anyone to screen.

Table 3

Enrollment by race/ethnicity and by gender, by parent trial and overall.

Parent Trials

CABANA
n (proportion)

PACES
n (proportion)

STEADY-PD III
n (proportion)

BMT CTN
n (proportion)

Total
n (proportion)

Sites 5 5 8 5 7 7 6 7 26 24
Participants by Group Intervention  Control Intervention  Control Intervention  Control Intervention  Control Intervention  Control
n=64 n=22 n=16 n=1 n=47 n=41 n=98 n =98 n =225 n=162
Total Minority 19 (0.30) 2 (0.09) 10 (0.63) 1(1.000 9(0.19) 4(0.10) 15 (0.15) 19(0.19) 53 (0.24) 26 (0.16)
American Indian/Alaskan 1 (0.02) 0 (0.00) 0 (0.00) 0(0.00) 1 (0.02) 1 (0.02) 0 (0.00) 0 (0.00) 2(0.01) 1 (0.01)
Native
Asian 3(0.05) 0 (0.00) 5 (0.31) 0(0.00) 4 (0.09) 0 (0.00) 5(0.05) 5(0.05) 17 (0.08) 5(0.03)
Black 13 (0.20) 2 (0.09) 0 (0.00) 0 (0.00) 2 (0.04) 0 (0.00) 5 (0.05) 4 (0.04) 20 (0.09) 6 (0.04)
Latinx 1(0.02) 0 (0.00) 4(0.25) 1(1.00) 2(0.04) 3(0.07) 5(0.05) 9 (0.09) 12 (0.05) 13 (0.08)
Native Hawaiian/Pacific 0 (0.00) 0 (0.00) 1 (0.06) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 1 (0.00) 0 (0.00)
Islander
More than one race 1 (0.02) 0 (0.00) 0 (0.00) 0(0.00) 0 (0.00) 0 (0.00) 0 (0.00) 1(0.01) 1 (0.00) 1 (0.01)
Total Latinx White 45 (0.70) 20(0.91) 6(0.38) 0 (0) 38 (0.81) 37(0.90) 83 (0.85) 79(0.81) 172 (0.76) 136
(0.84)
Total Female 21 (0.33) 6 (0.27) 12 (0.75) 1(1.0) 17 (0.36) 12(0.29) 15(0.15) 41(0.42) 101 (0.45) 60 (0.37)

than the three other parent trials.

4.5. Incentives

5. Discussion

RECRUIT's multi-level intervention was similar to recommendations

Parent trial coordinating centers and consenting intervention spe-
cialty clinics each received $22,000 as partial reimbursement for time
and effort. Consenting control specialty clinics each received $5000.
Funds supported recruitment or other institutionally allowed expense
except tuition or equipment costing $5000 or more. RECRUIT specialist
investigators and coordinators completing qualitative key informant
interviews at the end of RECRUIT received a $250 Amazon gift card if
permitted by their institution. [26]

by others [11] but unique in emphasizing trust-building between
physician-investigators and minority-serving-physicians. Previous
studies have pointed to the essential role of participant trust in
recruiting minorities [24,25]. Developing participant trust in specialists
was especially challenging because lack of specialist diversity in RE-
CRUIT but was addressed using contacts with participants' physicians
and active listening techniques [26,27]. Specialist diversity remained a
general problem in the types of specialist practices enrolled in the parent
trials [43-45].
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Table 4
Site physician-investigator contact with minority serving physicians by trial.
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Parent Group Interviewed Post-  Contact with Minority Number of Sites” Where Physician Average # of Proportion of
Trial trial Serving Physicians Investigators Made Contact Participants per Site Minorities Enrolled
Yes Yes®
CABANA Intervention 3 20.3 0.31
PACES Intervention 4 2.8 0.64
STEADY Intervention 5 8.2 0.17
BMT Intervention 2 16.5 0.18
Total Intervention 14 10.4 0.27
Yes No
CABANA Intervention 1 1 0
PACES Intervention 3 1.7 0.60
STEADY Intervention 2 3 0.33
BMT Intervention 3 19.7 0.12
Total Intervention 9 7.9 0.17
No N/A®
CABANA Intervention 1 2 0
PACES Intervention 1 0 -
STEADY Intervention 0 - -
BMT Intervention 1 6 0.33
Total Intervention 3 2.7 0.25
Yes Yes"
CABANA Control 0 - -
PACES Control 0 - -
STEADY Control 0 - -
BMT Control 1 0.25
Total Control 1 8 0.25
Yes No
CABANA Control 4 5.5 0.09
PACES Control 3 0 -
STEADY Control 7 5.9 0.10
BMT Control 5 16.2 0.20
Total Control 19 7.6 0.15
No N/A®
CABANA Control 1 0 -
PACES Control 2 0.5 1.0
STEADY Control 0 -
BMT Control 1 0.11
Total Control 4 2.5 0.20

@ Minority-serving physician contact reported by site physician-investigators in response to open-ended question regarding approaches to minority recruitment.
Minority-serving physicians either had practices in communities near the site or in specialty clinics with a high proportion of minorities.
b No minority-serving physician contact reported by site physician-investigators in response to open-ended question regarding approaches to minority recruitment.

¢ Not interviewed.

A previous, unsuccessful study employed a randomized trial design
to test a minority recruitment intervention in Parkinson's disease spe-
cialty clinics, but did not use an intervention mapping framework to
develop the intervention. Because the trial was not successful in-
vestigators conducted in-depth post-trial interviews with specialist in-
vestigators (n = 24) and coordinators (n = 24). Reported challenges to
recruitment included lack of flexibility in recruitment methodology,
insufficient understanding of the definition of ethnic and racial groups,
the use of inappropriate outreach strategies (e.g., recruiting through
support groups that had low minority membership), and lack of bilin-
gual resources within the specialty clinics. [23] In a second qualitative
study, six focus groups were conducted to elicit potential solutions to
commonly reported barriers to clinical trial participation from Black (n
= 32) and Latinx (n = 25) participants. Findings suggested that
increasing physician-patient trust by training physicians on how to
communicate about clinical trials to diverse audiences, providing
participant incentives, prioritizing participant convenience, and utiliz-
ing patient navigation interventions could improve minority participa-
tion. [46] Findings from these two formative studies guided the
planning group's decisions for the development of the RECRUIT
intervention.

Throughout our needs assessment, trust continually emerged as an
important component in developing relationships between specialty
investigators and minority-serving physicians and between minority
patients and their providers. The planning group conceptualized these
findings as a trust triangle dynamic whereby enrollment would be

Trust relationslup
needed for physicran

Site to recomumend trial p
Physician Refel.'n.ng
Specialist Physician

Primary trust
relationshup
for trial

Trust relationslup for tecruitment
recruitment needed if patient
contacts the mvestigator

Referring
Phvsician’s Patients

Fig. 2. RECRUIT trust triangle [26].

facilitated by increasing trust between patients, referring physicians,
and specialist investigators (Fig. 2). The planning group used informa-
tion gathered from the literature and prior research to develop a logic
model that described the problem of low enrollment of minorities in
trials. [47] The model outlined predisposing, enabling, and reinforcing
determinants of the target behavior, i.e., recruitment of minority par-
ticipants. [26]
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RECRUIT also used physician-investigator/coordinator driven
continuous quality improvement to tailor the intervention in each site to
site-specific barriers, local racial/ethnic populations, and parent trial
differences in clinical outcomes. Based on the literature and our own
experience we believe neither the trust-based intervention nor contin-
uous quality improvement alone would have been sufficient [13,48].
While we could not demonstrate multi-level intervention effectiveness
across all four parent trials, we did have more minorities enrolled in the
intervention group as compared to the control groups in three of the four
parent trials (Table 3). In PACES, the control group enrolled only 1
participant, a minority (100% minority), although the intervention
group enrolled 10 minorities corresponding to 63%.

5.1. Parent trial effects

We believe the heterogeneity among parent trials strongly influenced
the results. BMT CTN, with the most participants and sites was the least
successful in minority recruitment of the four parent trials. BMT CTN
used multiple small trials as listed in the CONSORT Diagram (Fig. 1)
with multiple investigators and coordinators and diverse entry criteria
making consistent training of BMT CTN investigators and coordinators
difficult. Intervention and control sites relied heavily on existing insti-
tutional marketing programs often directed to general community
physicians, rather than minority-serving physicians. Motivation to in-
crease minority recruitment was low in BMT CTN intervention sites.
Some BMT CTN physician-investigators were discouraged by past
experience in obtaining minority blood and marrow donors [49], similar
to donor shortages of Black kidney donors [50]. However, a donor
shortage is not the full explanation for lack of an intervention effect in
BMT CTN. (M. Horowitz, MD, Steering Committee Chair, written
communication, 2018).

During the time prior to CABANA joining RECRUIT cardiac ablation
became more accepted and some insured participants were reluctant to
accept possible randomization to long-term medication. Additionally,
some CABANA sites would not accept possible randomization of unin-
sured participants to expensive ablation procedures. Never the less, the
RECRUIT intervention group overcame these recruitment barriers and
overcame the expected lower prevalence of atrial fibrillation in minor-
ities [51,52]. As a result, CABANA intervention sites enrolled 30% mi-
norities compared to 9% in control sites (Table 3).

In PACES, due to trial admission criteria, eligible participants were
not always available in the RECRUIT sites. On PACES' monthly calls, we
encouraged intervention site coordinators to conduct physician-
investigator outreach to local minority-serving physicians in order to
identify eligible early-stage cancer patients outside of the specialty
clinics. Site focusing mainly on participants from specialty clinics (two
of eight intervention sites and four of five control sites) failed to enroll
any participants. PACES was unique among the four parent trials as
potential participant screening and participant enrollment in interven-
tion sites far exceeded control sites (457 versus 18, and 16 versus 1
respectively). Given the lack of detectable baseline differences in site
characteristics (See Appendix C) these PACES site differences were un-
likely to be attributable to imbalances in site characteristics.

While STEADY-PD III recruited rapidly due to the use of a broad-
based community outreach, and the use of Parkinson's disease organi-
zations, this approach had little effect on minority recruitment. The
overall 10.1% minority recruitment [53] was similar to the overall 9.8%
minorities observed in the unsuccessful NET-PD recruitment trial [13],
while RECRUIT intervention sites recruited 19% minorities. STEADY-PD
IIT was unique among the four trials as the funding institute required that
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the trial enroll at least 10% minorities to continue funding. This
enrollment policy could be considered by funders of future trials.
Although the policy had a modest effect on the control sites enrollment
of minorities, the policy possibly provided encouragement to the inter-
vention sites to conduct the more intensive and time-consuming mi-
nority recruitment activities and kept a focus on minority recruitment
for all sites.

5.2. Importance of leadership efforts

The NHLBI Science Officer from CABANA advocated RECRUIT
participation in letters to sites. STEADY-PD III and PACES clinical
principal investigators strongly encouraged site participation. NHLBI
brought RECRUIT to the attention of the BMT CTN Steering Committee
and encouraged site participation. BMT CTN also had a task force
focusing on minority recruitment. In general, parent trial leadership
provided strong motivation for RECRUIT participation. Within partici-
pating parent trials when local sites refused to participate in RECRUIT,
there was often a lack of local leadership encouragement. In potential
parent trials outside of RECRUIT that refused to participate, there was
often lack of overall leadership support. These findings highlight the
importance of obtaining leadership buy-in prior to implementing a mi-
nority recruitment programs at the site level.

5.3. Limitations

5.3.1. No test of specific components of the intervention

RECRUIT was a large, complex trial to address the complex problem
of minority recruitment. An innovation of RECRUIT was acknowledging
that each site and local patient population has differences structurally,
culturally and attitudinally. Past research has shown that some in-
terventions designed and tested in urban environments may not be
successful in rural areas and rural populations. Consequently, the QI
aspect of the trial allowed the sites to take standardized training and
modify the intervention within parameters to their local environment.
We provided a roadmap and training to the sites but we felt that it was
important to acknowledge that recruiting patients for one disease to a
site in New York City may require some local modifications to the
strategy that may not be useful for recruiting patients for a different
disease in New Mexico, Hawaii or rural North Carolina. Consequently,
there were slight variations in the intervention across sites. This may be
seen as a limitation, but the ability of sites to use our roadmap and
training to mold the intervention to the local environment can also be
seen as a strength.

5.3.2. Lack of universal buy-in from physician-investigators

As observed previously [13], what was embraced as a concept was
not always embraced as an outreach strategy. Across parent trials
motivated physician-investigators who adhered to the trust-based aspect
of the intervention found it time consuming but actively complied with
the intervention. Those who did not adhere cited lack of available time
as the primary constraint. In successful sites, adherence to the trust-
based aspect of the intervention and recognition that minority-serving
physician contact could not be delegated to staff, despite the time and
effort, were major contributors to minority recruitment. Physician-
investigators found that once they established local physician con-
tacts, coordinators could effectively do some of the follow-up. Achieving
skills-training to enhance trust in a cost-efficient and not overly
burdensome manner should be a significant target for future researchers
interested in trust-based recruitment methods.
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5.3.3. Issues with language and IRBs

A low number of Latinx participants was recruited considering the
proportion of Latinx served by some site locations. Challenges to in-
clusion of non-English speakers included lack of central support for
rapid translation of consent forms, and slowness in translation of study
materials by some trials. While many sites lacked coordinators who
spoke Spanish languages, most specialty sites had interpreter services
for their clinical patients. While these services were accessible to the
parent trials, consent procedures were typically lengthy, especially
when consent was obtained in a language other than English. This may
have stretched limited interpreter and investigator time. A few IRBs
were concerned about using interpreters, although the Office for Human
Research Protections (OHRP) guidelines allow interpreters for federally
funded research [54]. During the time period of RECRUIT, one large
intervention site with a high Latinx population had a policy that non-
English speakers would not be recruited for trials. A few local IRBs
prohibited transportation assistance as too coercive. Based on comments
from site coordinators, these local IRB policies hindered minority
recruitment in their sites.

5.3.4. Adherence to active listening

We did not measure adherence to the parts of the intervention
focused on active listening and communicating effectively with
minority-serving physicians and potential minority participants. It is
possible that our webinar-based educational method was not an optimal
method for skill development. Future studies may want to build in more
supervised/monitored practice of these skills in physician-investigators
and coordinators, although such methods could be perceived as
burdensome and increase the time required for participation. An in-
depth qualitative analysis of post-trial interviews is in progress to
obtain more insights.

5.3.5. Reduced power

Reduced power was a primary limitation. RECRUIT enrolled ten
fewer sites than planned due to the high number of parent trial and site
refusals, generally due to lack of physician-investigator motivation to
spend time on minority recruitment. There was greater variability than
expected in numbers of participants per site (cluster) partially due to the
8 of 50 sites with zero enrollment. See Appendix A, recalculation of
overall power.

6. Conclusions

RECRUIT was an ambitious effort to fill the large gap in evidence-
based data testing approaches for minority recruitment in specialty
clinics. Most reported assessments of minority recruitment approaches
are not evidence-based. Many reports come from observational studies
or studies with controls but without rigorous randomization. RECRUIT
was a large trial for cluster-randomized designs in general and the
largest randomized recruitment trial ever conducted. Personal partici-
pation by the RECRUIT physician-investigators in interactions with
minority-serving physicians was essential to participant recruitment.
These initial personal interactions could not be replaced by coordinators
or by flyers or blast messages. Also, the use of respectful active listening
techniques by physician-investigators encouraged trust and trial
enrollment by prospective participants. The trust-based approaches
developed in RECRUIT may help to increase trial diversity where studies
are conducted in specialty settings, but additional approaches are
required to overcome the reluctance of some physician-investigators
(specialists) to make minority recruitment a priority. Problems with
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minority recruitment are appearing in research related to COVID-19
[55]. RECRUIT methods may enhance minority recruitment when
COVID-19 research is being conducted in specialty settings. Also
minority-serving physicians may help their minority patients to over-
come vaccine reluctance.

Additional RECRUIT Trial Center Investigators Include

Joy M. De Los Reyes, MPH, Yefei Zhang, MS, Derrick Tabor, PhD,
Sheryl A. McCurdy, PhD, Yue Xu, MPH, Mariana Arevalo, MPH, Elvan
Daniels, MD, MPH, Carlos Singer, MD, and Robert A. Hauser, MD.

Additional RECRUIT Trial Center Affiliations: The University of Texas
Health Science Center, School of Public Health at Houston (De Los
Reyes, Zhang, McCurdy, Xu, Arevalo); National Institute on Minority
Health and Health Disparities (NIMHD) (Tabor); American Cancer So-
ciety (Daniels); University of Miami (Singer); University of South Florida
(Hauser).

Parent Trial Investigators

Blood and Marrow Transplant Clinical Trials Network (BMT CTN) In-
vestigators: Coordinating Center: Mary Horowitz MD, MS; BMT CTN
Sites: Amandeep Salhotra, MD, Ryotaro Nakamura, MD, Mitchell E.
Horwitz, MD, Edmund K. Waller, MD, PhD, Neera Jagirdar MD, MPH,
Javier Bolanos-Meade, MD, Judy Baker, AA, CNA, Sergio Giralt, MD,
Miguel-Angel Perales, MD, Beth Hoover, Asmita Mishra, MD, Lia Elena
Perez MD, Tatiana Restrepo, Melhem Sohl, MD, Siddhartha Ganguly,
MD, FACP, Joseph McGuirk, DO, FACP, Leyla O. Shune, MD, Amy Haun,
RN, Hilary M.D. Kitson, RN, John R. Wingard, MD, Edward A. Stadt-
mauer, MD, Iskra Pusic, MD, MSCI, Bettina F. Drake, PhD.

BMT CTN Affiliations: Coordinating Center: Medical College of Wis-
consin (Horowitz); BMT Sites: City of Hope National Medical Center
(Salhotra, Nakamura); Duke University (ME Horwitz); Emory University
(Waller, Jagirdar); Johns Hopkins University (Bolanos-Meade, Baker);
Memorial Sloan Kettering Cancer Center (Giralt, Perales, Hoover);
Moffitt Cancer Center (Mishra, Perez, Restrepo); Northside Hospital
(Sohl); The University of Kansas Health System (Ganguly, McGuirk,
Shune, Haun, Kitson); Children's Mercy as of 2018 (Kitson); University
of Florida (Wingard); University of Pennsylvania (Stadtmauer); Wash-
ington University School of Medicine in St. Louis (Pusic, Drake).

Catheter Ablation Versus Anti-arrhythmic Drug Therapy for Atrial
Fibrillation Trial (CABANA) Investigators: Coordinating Center: Adam
Silverstein, MS; CABANA Site Investigators: Adam E. Berman, MD, MPH,
Andrea M. Russo, MD, FACC, FHRS, Julie W. Field, RCVT, CEPS, Kevin
L. Thomas, MD, J. Vijay Jayachandran, MD, FACC, FHRS, Felix Sogade,
MD, FACC, FHRS, Angie Buice, RN, James Coromilas, MD, Darryl Wells,
MD, Elizabeth A. Vogt, PhD, CCRC, Nitish Badhwar, MD, J. Paul
Mounsey, MD, PhD, FACC, Anil K. Gehi, MD and Tyrone Wade Jr., MS,
CCRC.

CABANA Affiliations: Duke Clinical Research Institute (Silverstein),
CABANA Sites: Augusta University (Berman); Cooper University Hos-
pital (Russo, Field); Duke University (Thomas); Fort Worth Heart PA/
Baylor All Saints (Jayachandran); Georgia Arrhythmia Consultants and
Research Institute: (Sogade, Buice); Rutgers Robert Wood Johnson
Medical School (Coromilas); Swedish Medical Center (Wells, Vogt);
University of California at San Francisco (Badhwar), Stanford University
as of 2018 (Badhwar); University of North Carolina (Mounsey, Gehi,
Wade Jr.).

Preventing Adenomas of the Colon with Eflornithine and Sulindac
(PACES) Investigators: Coordinating Center: Monica Yee, CCRP; SWOG
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Appendix A. Updated Power Calculations

We designed RECRUIT assuming we would recruit 30 intervention and 30 control sites (clusters) with at least 10 participants per site with an ICC of
0.1 [1]. Power was initially calculated for a range of differences (0.05, 0.10, 0.15) from a control proportion of 0.10, with a target difference of 0.10.
Although we extended parent trial and site recruitment an additional two years beyond the planned two-year recruitment time frame, we could enroll
only 50 sites with an average of 8.65 participants per intervention cluster (range 0, 38) and 6.75 per control cluster (range 0,28). There was greater
variability than expected in numbers of participants per site (cluster) [2] partially due to the 8/50 sites with zero enrollment. We recalculated the
power we achieved using PASS [3] to allow differing numbers of intervention and control sites (clusters). We used the observed ICC [4], calculated by
imputing 1 for numbers of participants enrolled and 0 for numbers of minority participants enrolled for the eight sites with no participants enrolled.
Under the original design using an ICC of 0.04 we had power of 0.35, 0.84, and 0.99 to detect the pre-specified differences of 0.05, 0.10 (our target
difference), 0.15, respectively, from a control value of 0.10, if differences existed. Under the achieved sample size, our recalculated power was 0.30,
0.77 (for our target difference), and 0.97, respectively. Using the bivariate sensitivity model with interactions we had to account for additional degrees
of freedom that could have further reduced our power.
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Appendix B. Recruit Site Locations

RECRUIT Site List

Blood and Marrow Transplant Clinical Trials Network (BMT CTN)

City of Hope National Medical Center, Duarte, CA

Duke University, Durham, NC

Emory University, Atlanta, GA

Johns Hopkins University, Baltimore, MD

Memorial Sloan Kettering Cancer Center, New York, NY

Moffitt Cancer Center, Tampa, FL

Northside Hospital, Atlanta, GA

Oregon Health Sciences University, Portland, OR

University of Florida, Gainesville, FL

University of Kansas Medical Center, Westwood, KS

University of Pennsylvania, Philadelphia, PA

University of Texas MD Anderson Cancer Center, Houston, TX

Washington University School of Medicine in St. Louis, St. Louis, MO

Catheter Ablation versus Anti-arrhythmic Drug Therapy for Atrial Fibrillation Trial (CABANA)

Augusta University, previously Georgia Regents University, Augusta, GA

Cooper University Hospital, Camden, NJ

Duke University Medical Center, Durham, NC

Fort Worth Heart PA/Baylor All Saints Medical Center, Fort Worth, TX

Georgia Arrhythmia Consultants, Macon, GA

Rutgers Robert Wood Johnson Medical School, New Brunswick, NJ

Scott and White Memorial Hospital, Temple, TX

Swedish Medical Center- Providence Campus, Seattle, WA

The University of California at San Francisco Medical Center, San Francisco, CA

University of North Carolina at Chapel Hill, Chapel Hill, NC

Preventing Adenomas of the Colon with Eflornithine and Sulindac (PACES)

Columbia University Medical Center, New York, NY

Dwight D. Eisenhower Army Medical Center, Augusta, GA

Gibbs Cancer Center, Spartanburg Regional Healthcare System, Spartenburg, SC

Greenville Health System, Greenville, SC

Lewis Cancer & Research Pavilion at St. Joseph's/Candler Health System, Inc., Savannah, GA

Loyola University Medical Center, Maywood, IL

Nevada Cancer Research Foundation, Las Vegas, NV

Sinai Hospital of Baltimore, Baltimore, MD

University of California Irvine, Orange, CA

University of Hawaii, Honolulu, HI/ and The Queen's Medical Center, Honolulu, HI*

Preventing Adenomas of the Colon with Eflornithine and Sulindac (PACES) Continued

University of Mississippi Medical Center, Jackson, MS

University of Texas Health Science Center at San Antonio, San Antonio, TX

Weiss Hospital, Chicago, IL/ and West Suburban Hospital, Berwyn, IL*

Efficacy of Isradipine in Early Parkinson Disease (STEADY-PD III)

Atlantic Health System, Summit, NJ

Banner Sun Health Research Institute, Sun City, AZ

John Hopkins, Baltimore, MD

North Shore L1J Health System/Feinstein Institute, Manhasset NY

Northwestern University Feinberg School of Medicine, Chicago, IL

Rush University, Chicago, IL

The Parkinson's & Movement Disorder Institute, Fountain Valley, CA

University of California San Diego, La Jolla, CA

University of Alabama at Birmingham, Birmingham, AL

University of California Irvine, Irvine, CA

University of Maryland, Baltimore, MD

University of Nevada Las Vegas School of Medicine, Las Vegas, NV

University of Pennsylvania, Philadelphia, PA

University of Texas Health Science Center-Medical School, Houston, Texas

*At kickoff meeting, after randomization we discovered these two set of sites had two geographically separated facilities
so they were split into two sub-sites. The sub-sites each submitted a screening log and recruitment activities check list
but were treated as one site during the analysis.
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The table below was published in the RECRUIT design paper [26]. Standard deviations reported below differ from the design paper as these
analyses employed more rigorous analyses. Conclusions remained unchanged from the design paper.

Baseline Specialty Clinic Characteristics

Intervention (N = 26) Control (N = 24)

n (%) n (%) p-value ?

Site geographic Northeast 6 (23.1) 6 (25.0) 0.58 °
location ” Southeast 7 (26.9) 8 (33.3)

Midwest and Northwest 3 (11.5) 5(20.8)

Southwest and West 10 (38.5) 5(20.8)
Percent minorities enrolled in 0%- < 10% 7 (26.9) 7 (29.2) 0.632
previous trials at the site be 10%- < 20% 6 (23.1) 3(12.5)

> 20% 9 (34.6) 11 (45.8)

data N/AY 4(15.4) 3(12.5)
% minorities <30 miles of 17%- < 20% 1(3.8) 1 (4.2) 0.592
site* 20%- < 40% 14 (53.8) 13 (54.2)

40%- < 60% 7 (26.9) 9(37.5)

60% or more 4(15.4) 1(4.2)
% Foreign born <30 miles of 0%- < 10% 7 (26.9) 6 (25.0) 0.60 2
site® 10%- < 20% 9 (34.6) 11 (45.8)

20%- < 30% 6(23.1) 2(8.3)

30% or more 4 (15.4) 5(20.8)
% Non-English speaking <30 0%- < 10% 7 (26.9) 8 (33.3) 0.89 %
miles of site®® 10%- < 20% 7 (26.9) 7 (29.2)

20%- < 30% 5(19.2) 3(12.5)

30% or more 7 (26.9) 6 (25.0)
Site patients seen per Mean (Standard Deviation) 41.2 (6.3) 78.9 (16.0) p-value

0.10 8

week for any trial © Median 32.5 46

@ P-values from logistic regressions are reported because the analysis had to include parent trial as strata in order to interpret the comparison. Each site contributes

one
b

data record.
Baseline matching criteria used in randomization.

¢ Information from investigator demographics form.

d

e

Site not in a previous trial or data not available.
Information from US Census.

f Speak a language other than English at home.

& P-value was adjusting for clustering within site and stratification by parent trial.

Appendix D. Supplementary data

Supplementary data to this article can be found online at https://doi.org/10.1016/j.cct.2021.106519.
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